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qf the Invention The present invention relates to a conposition useful for
drug del i w@gyess More particularly, the present invethpfygsftates to a

phar maceuti cal conposition which includes a perneation enhancer, that is,
a material which is capable of increasing the rate of passage of a

phar maceuti cal conpound through a nail and/or nenbrane. The present
invention will be described initially with respect to its use in the 10
treatnment of fungal infections of the nail of the finger or toe. It should
be understood, however, that the present invention can be used in other
applications as well, as described bel ow. Onychomycosis is a funga
infection of the nail which affects 7 to 8 %of the North Anerican

popul ation, including 15 to 20 % of adults aged 40 to 60 years and 15 25 to
40 % of adults over 60. Onychonycosi s causes thickening and discoloration
of the nail and can cause also | oss or deterioration of the nail, pain,
inpaired circulation, and difficulty in wal king, anong other adverse
effects. Treatnent of onychonycosis has in the past included neasures such
as renoval of the infecg&%%rtlon of the nail or renoval of the entire

nail. This form 16 AUG 2 ALEADHSALSCOMIPITEBN02 -2 of treat ment,

however, may | ead to pernmanent danage to the nail and the nail, if it
grows back, may grow back in a m sshapen form In addition, there isS no
guarantee that onychomycosis is eradicated conpletely by nail renoval

lﬂzt ead of nail renoval, it is lglﬁfo?{h%qlm?enth?mt reat onychomycosi s through

The present invention relates to a composition useful for drug delivery.
5 More particularly, the present invention relates to a pharmaceutical composition
which includes a permeation enhancer, that is, a material which is capable of

increasing the rate of passage of a pharmaceutical compound through a nail and/or

membrane.

The present invention wil} be described initially with respect to its use in the
10 treatment of fungal infections of the nail of the finger or toe. 1t should be

understood, however, that the present invention can be used in other applications as

well, as described below.

Onychomycosis is a fungal infection of the nail which affects 7 to 8 % of the
North American population, including 15 to 20 % of adults aged 40 to 60 years and
15 25 10 40 % of adults over 60. Onychomycosis causes thickening and discoloration
of the nail and can cause also loss or deterioration of the nail, pain, impaired

circulation, and difficulty in walking, among other adverse effects.

Treatment of onychomycosis has in the past included measures such as

removal of the infected portion of the nail or removal of the entire nail. This form



5 use of a variety of anti-fungal agents. Traditionally, such anti- iﬁ”ﬂﬁznm
agenty are administered orally. Upon adm nistrati on t he agent nove

through t Qe ek Where small anounts of the agent hjgﬁ ab, t he target
area and penetrate the nail via the nail matrix. Oal mnistration is

di sadvant ageous, however, in that sucB-adninistration requires a prol onged
treatment of about 12 weeks for toenails and 10 about 6 to about 8 weeks
for finger naf regimegydweyes) ra%glé@ri toméamemtdammtemﬂtah@hcwbﬂf ibf the

treat nent ag,%wl;% Chiy B?ou aﬂ%m ﬁfo 180, ,s%gglﬁmrtaﬁl@@t ment

Creates ar i nt o |ca|on ast 0|ntes ITrrtati oh, nausea,
adver se drugnat@}ydhmwcosmtseﬂrz&h:dalcdmsmpkdrcl}ga}lmdmﬁﬁm’latash, and ot her adverse
side affects. Mreover, variable rates of absorption and netabolismare
often encountered in oral treatnment. 15 Another nethod of treating

onychonycosi s i N¥AtMaF nhilRnlRRl & prefedble M fia @ﬁ)}cﬁ&nfgos@ﬁﬁ&{’g‘ﬁ(ﬂﬁ' tion
containing an anti-fungal agent. It is this nethod of treatnent to which

t he present usariavene of entafusgal afento rﬁrwlmﬂblsmbmht&“@bagcms g known to
treat the f 48 ﬁlslergc{ orgltly O(Epo%fadtgwﬁsuna??n theyagarﬁrg%.n £5 tsﬂ%ough[ %yentuerg for

phar maceuti ca dins

exanpl e, clsmiN ammd mhérdrgenmyawmmusrgaalma@aarpaﬁmeuﬁmn viayidadl |y in the
formof a nail . |acquer,. for exanple, as described in U S. Patent No.

5,264, 206. SRR I%’éh‘lﬁ’é‘?‘§'Stfatﬁ’6\h§e‘4}éﬁtdva%@’5ﬂwcwfrﬁ"t‘% sihiccess in the
treat ment of RRYGRENYRAFIS a? &&%St&&lﬁc&%f%f ri; ﬁg@@#ﬁ%&lﬁk%m&re not

particularly effective I n penetrating the nai sur roundi ng
and undeffeabbutbhe abrait B weehsdot' ﬁ@etnabecﬁu):h pmicﬁgdﬂjﬁamﬂmmm136325

PCT/ US01/ 0530 he addi t,i o to t. r mac t| on of a

per neat i on eﬁﬁgﬁg'é-r[ef“ °nf 3pd e 8%%@”@8&""@ g {kﬁt °“aﬂ'iar&f drug to the
target area diQtesleRR oPhARRALSH, gagﬁefmeemmh@uown&sefaa@&te dhig- tc-an;g46 692

di scl oses a nail | acquer conp05|t|on whi ch conprises an anti-fungal agent

and urea as BepevREedTigindarRdandetnd diceadveinsids affests. Moreover, variable

rales of absorption and metabolism are ofien encountered in oral treatment.

15 Another method of treating onychomycosis involves the topical
administration of a composition containing an anti-fungal agent. It is this method of

treatment to which the present invention relates.

Reported Developments

20 1t is known to treat the fungal infection of the nail by applying to the nail a
pharmaceutical composition which contains an anti-fungal agent, for example,
clotnmazole. The pharmaceutical composition is typically in the form of a nail
lacquer, for cxample, as described in U.S. Patent No. 5,264,206. Such lacquers,
however, have had limited success in the trcatment of onychomycosis because the

25 anti-fungal agents are not particularly effective in penetrating the nail and the skin

surrounding and underneath the nail (the “nail bed”).



5 however, by breaking down and disrupting the nail or skin in order1%oAU52%h
mernmt the anti-fungal agent to penetrate the deeper |ayers of the nai

and nail bed. Accordingly, the use of urea results in damage to the nai
and menbr PV BRot her conposition for treating onycHSHEYEE2 by appl ying
the conposition to the nail is discl-gsed in U S. Patent No. 5, 814, 305.
This conposition 10 conprises: (A) an anti-fungal agent which is at | east
partial |y sol ublTée additi@t enhe gHB)macuttyitioaipbiitiorofegeraedlion enlandeancer ; ( C)
water; and (D) al cohql. Anti-fungal ents of the allylamne famly, such
as terbi naf i(fw%wﬁ? SnFR! e safidvreat e fofBe iy SRR hEYSERPIOPRFE pr ef of r ed
for use in FhexaapROgit PAGS N 5 BAC6IRAR 1R LR 1aclEr RApEIEdlsEl 0OSes  the
use of the follow ng hydrophilic perneation enhancers: glycols; glycol

di et hers; 15cmapipseoinantisungadpgant sngluresss @ pbimebation erdpraspyWiicalémetiapsy cer ol ;

di met hyl igm L dinone. hyl.- pvrrql i dane-2: .pyrrqlidone: 2; ethyl

| act at e; é;ng]g‘%%}&%%%a 1%%\%%%%313%@ ?%'ed"eaé OTA%Bi“g%/f \e/rgﬂ géngﬁg%soci ated with
the use of ulefungglpes id padirsie e dedpetiaydts bithe ndDindpatiéed. i s that a
hydrophilic delivery systemis used and nost anti-fungal agents, in
particul ar tYeordipglyctbe useof urgagesyhs injdamags Wehsnaliapd psmbMR&ncer s have been
shown to be nore efficient than hydrophilic enhancers in increasing the
absorption of pharmaceutical compounds into the strata of the nenbrane and
the nail. Moreovsrother cgropdsitiondordreniifgonyahonagesns by applyingthé erred since they

have a tendency to pepetrate.nore,.r [ e rane . The present

venti on pegoreRnls bR T ittt B 1B ettt VR TS S STreBioR 55 1 o ¢ he
nai | for 10 heompriRegR) o adti- Riagdl Agen@ whidh @adt Idaitfpasiaiip Bollithedn whdr] q’a%s the nail
and or nail bed and that can be used in other applications also. 1 6 AUG

2004 WO 011&ydeshiborrrusyonesbager, ) Stsreang (8] aleehsl. | Antefmed agants ofccor dance
with this i ' ' i | 14 OR. hslg: (A a
A 9SSBT AR R

are preferred for use in the compositions of the *305 patent. The patent discloses

the use of the following hydrophilic permeation enhancers: glycols; glycol diethers;
15 caprolactam; dimethylisosorbide; isopropylidene glycerol;
dimethylimidazolidinone; N-methyl-pyrrolidone-2; pyrrolidone-2; ethyl actate; and
polyoxyethylenated glycerides. A disadvantage associated with the use of the
composition described in the *305 patent is that a hydrophilic delivery system is
used and most anti-fungal agents, in particular the azoles, are lipophilic. Lipophilic
20 enhancers have been shown to be more efficicnt than hydrophilic enhancers in
increasing the absorption of pharmaceutical compounds into the strata of the
membrane and the nail. Moreover, lipophilic antifungal agents are preferred since

they have a tendency to penetrate more readily the membrane.

The present invention provides an improved composition that can be applied
25 to the nail for the purpose of treating a fungal infection that afflicts the nail and or

nail bed and that can be used in other applications also.



perneati on enhancer; and (C) a polyneric filmformng agent. 5 In addition,
thhe ptesent invention provides also a conposition which is particul &rAUj 2004
suited to treating a nail disorder and which conprises a hydrocarbon- based
liquid naiT®P48qer conprising a solution of: (A anPeH¥§45¥¥gal agent in a
pharmaceutically-effective anount; (B)4a nenbrane-conpati bl e perneation
enhancer in an anount effective to enhance penetration through a nenbrane
or nail 10 of said anti-fungalSungamty;cf(kd Invep@jnyneric filmform ng agent in
an amount effective to forman adherent polyneric filmon a nenbrane or
nail; and (D) solvent for formng said solution. Another aspect of the
present inventi o ioldifteRiMMhig ientth MchBl PRt ®s cofhtiidhstering to the
body through the nail or menbrane of the body conprising: (A) 15 applying
to the nail SYMAREWBr ke phamasgititabenmponid; (Bhe wombransompatiblshar naceut i cal
conmpound, a é’@q‘? = ' roeat Lon.enhancer, and a polyneric film
form ng agent; %@%3‘%&1@?#3%& E@i’"g’gllﬁ Gﬁif n@%ﬁﬁé‘:ﬂtti on a solid filmwhich
adheres to the nail or nmenbrane; and (C) maintaining said filmon the nail
or rrerrbra%e for ~a period of tinme sufficient for delivery of the

phar maceut’ cal cé'h‘b%ﬂf?& 6 PEESEnt Bygtion pecvadss 3lsg A comeestian whish ifrenbr ane. Stil |
anot her aSpeﬁni&ﬂartyQﬁit&f 8 $€tng!a 4R AlsbAMRr Arl \Llﬂ& &E%Yige%!a fil%]::ar%oﬁre t hod for
formng a solid adherent film conprising a pharna eutica conmpound and an
enhancer t hebastbliquiduadaiquemraympfising psaviiat ofg(A) as obtisfiingal agentwha ch t he

phar maceutic ound.. the enhancer, and a pol ric filmformng agent
are di ssol ve@%anpﬁcgg%gﬂ Sierivgame 3&5?‘#!‘?5‘%3“&98@8%{;@9%%“8% i ncl udes: (i)
a highly vol efhahcer oin\e@ivint effectivii@o eiaheeRétratibn Whbugh atinteRaPeSr 1s highly
sol ubl e; and éi id) a less volatile solvent in which the enhancer is |ess
sol ubl e; o8y apr3aahtpeatale apshumris st forisgiagest inae amaint effectisaglG 2006
YOO1100325 Plolfolrivh adhertepatyindte TR 2 HEmbrielor hall; Thd by bRl Ga! ¢ sof ution a

solid filmwhich Inc
forming said solution.

Another aspect of the present invention is the provision of a method for
administering to the body through the nail or membrane of the body comprising: (A)
5 applying to the nail or membrane a liquid composition comprising a pharmaceutical
compound, a membrane-compatible permcation enhancer, and a polymeric film-
forming agent; (B) forming from said liquid composition a solid film which adheres
to the nail or membrane; and (C) maintaining said film on the nail or membrane for
a period of time sufficient for delivery of the pharmaceutical compound to the body

20 through the nail or membrane.

Still another aspect of the present invention is the provision of a method for
forming a solid adherent film comprising a pharmaceutical compound and an
enhancer therefore comprising: (a) providing a solution in which the pharmaceutical
compound, the enhancer, and a polymeric film-forming agent are dissolved, the

25 solution containing a co-solvent which includes: (i) a highly volatile solvent for the
cnhancer in which the enhancer is highly soluble; and (ii) a less volatile solvent in

which the enhancer is less soluble; and (b) applying said soluble solution to the nail



phar maceuti cal conpound and the enhancer by permtting the highly v?l a&dﬁllﬁﬂl
sol véht to evaporate at a faster rate than the sol vent having | ower b
volatilit d) drying the resulting film5 It w preciated from
t he di scu}s@sqngﬁ“;\z/\sﬁl ch follows that the present |nve\r/1\ft’élljonp'gnr%€| des an

i nportant advantage in that it can be3used effectively to treat body
condi tions such as onychonycosis or other fungal infections, bacterial

i nf ecti ons, CEWEMPRIAG: ARrarmBR fromspidispletiome sdhidi fimi vahctonclades thenvent i on 10 The
conposi tion cally

effective a QZ{J”R%% 1pzﬁ%§'ﬁg§ur?g§ﬁ(ﬁ@%ca n&g{ 35%@&“ sugegﬁ%mg&ﬁ%j %n

phar maceut i @dkentmmpmmtd awhiusthr dage thaphb bavaik hebéng‘igueieddlandatyednd(rdansder mal | y
may be useddl n t‘B H"i(':e of the present invention. The conpound may be
t her apeut i c “67"8 ?Iﬁﬁﬁy Exanpl es of pharmaceutical conpounds that may
be enployed in the 15 practice of the present invention include
topically-effective agents, such as: anti- inflammtory corticosteroids;
anti bacte¥ial adétilkbe @ﬁfﬂicweﬁeﬁma@eﬁﬁsuss'an&‘h!cbrfplms thaﬁtlhE-Pf@amcer agent s,
such as 5-fluq r Lin [ [0 n

oyt i m i me. Angp SHAGitesdh B R0 RULh\ e SRR 8 o

anti - fungal baqbed:m'lﬂitianmucﬁﬁs oiselhmycass Gﬁdil’bﬂfuﬁgiabiﬂfeeﬁdiﬁaf baﬁ@ﬁala

phar maceutlclgl ?/ ef fective anount of an anti fungal agent which is capable
of treating "4fCHR:-ABE EAMMAUORYi ng in the nail and/or the nail bed.
Essentially, any suitable anti-fungal agent may be enployed. The anti -
fungal agent may be present also in conbl natl on with an anti-inflammatory
agent and/ or anot her ant i RetaiteddDésetipth gnbion  f or exanpl e, an
anti-bacterial agent or 25 an anti-vi ral agent 16 AUG 2001 WO 01150325
PCT/ US01/ 05302 -6 It is known that anti-fungal agents can function in
various ways. FoOThe composition of the present invention comprises a pharmaceutically

effective amount of a2 pharmaceutical compound. Essentially any pharmaceutical
compound which is capable of being delivered transdermally may be used in the
practice of the present invention. The compound may be therapeutic or
prophylactic. Examples of pharmaceutical compounds that may be employed in the
15 practice of the present invention include topically-effective agents, such as: anti-
inflammatory corticosteroids; antibacterial agents; antiviral agents; and topical anti-
cancer agents, such as 5-fluorouracil or other fluorinated purine, cytosine and

pyrimidine analogs.

In embodiments of the present invention in which anti-fungal agents are
20 used, the composition comprises a pharmaceutically effective amount of an anti-
fungal agent which is capable of treating an infection residing in the nail and/or the
nail bed. Essentially, any suitable anti-fungal agent may be employed. The anti-
fungal agent may be present also in combination with an ami-inflammatory agent
and/or another anti-microbial agent such as, for example, an anti-bacterial agent or

25 an anti-viral agent.



exanpl e, one class of anti-fungal agents works by inpairing the functions
af rmenbrane-bound enzyne systens in the fungal cell nenbrane. Exaﬂrﬁlkiﬁ?ﬁﬁ{

such anti -&,Hggﬁizsagents are azoles, for exanple, ti °$§ﬂ?§0@l’5§"n econazol e,
m conazol e, terconazole; clotrinazole, bifonazole onazol e,

chl ordantoi n, chlorm dazole, cloconazéte, enilconazole, fenticonazole,
i soconazol e, ketoconazol e, onbconazole, oxiconazole nitrate, and
sul conazole. It Jtgs mﬁ}wﬁh%bmoﬁmﬁe]tagam)cdmefﬂnfnioasrsvmfouawa}i& ffangal agents

functi ons b%/%a%nlhlot%le cﬁa?s ofo u%:%g?aﬁ%g%%ﬁalute?nlg lf%mg%éﬁ% h§ urrscngl%;o rring or

preventing For et on o npl es of such

agents are ahérybram-toead emmcexafmmme megmlcﬂarnbmeraaadszpldsforMh Still
anot her cl ass OHIB" Etl -fungal . agents functl ons_ hy rom si nP t he
integrity ofIHEMEPeFAIS "‘(;‘-’e“\ZPle psramale, 'é??%%@&lr?p?cé“%o esmRn¥Rieant i - f ungal

agent is 50I@Jc9wzarexc:o;;l.§mén£ TbifohROR! LRGSR DI aﬂ&rdm&h ‘%?‘(Y)ye%ah?g modes of

action as fungici dal fungi stati ¢ agents fay be enp for
exanpl e, anotledopiaele, elgkpmokl fgvtiqenazotey sbednarmle, Artotmiazile, omec@azdk,ot ri mazol e
and fl uconazgl.e ar ]frr%ﬁe re anti.-fungal agents for use in the practice

of the preseht PHies and gu ?‘Fﬂ? ?Jﬁar maceuti cal conpound is present in the

conposition in a pharnmaceutically effective concentration, which may be
determ ned by those of ordinary skill in the art. Preferably, t he
concentration dodds kestwnealsadhat angther classpfanth fapaslizgents fienctiprsthi ns sol ubl e i n

the conposi trnﬂramoﬂorar.egggaﬁ vr.gug% &apdetaﬁngs.tc,g%ﬁ@d%?@ﬁ. 4&410614 so. For

gui del i ne purposes nost appri I nvol ve the
use of tH@ ptharsaisietigontrok dixpmples of suckngentsaundllybimisdypiot oQmpls t 0 about 15%

by wei ght of t.he _co Si A preferred amount of the conpound is 1 6 AUG
208 VD 01365 IR PRI R R05302" 7

Still another class of anti-fungal agents functions by compromising the
integrity of the fungal cell membrane; an example of such an anti-fungal agent is

ciclopirox.

15 Anti-fungal agents that work by varied modes of action as fungicidal or
fungistatic agents may be employed also, for example, amorolfine, griseofluvin,

nystatin, amphotericin B.

Clotrimazole and fluconazole are preferred anti-fungal agents for use in the

practice of the present invention.

20 The pharmaceutical compound is present in the composition in a
pharmaceutically effective concentration, which may be determined by those of
ordinary skill in the art. Preferably, the concentration does not exceed the
maximum amount that remains soluble in the composition, a parameter which can
be determined readily also. For guideline purposes, it is believed most applications

25 will involve the use of the pharmaceutical compound in an amount of about 0.1% to

about 15% by weight of thc composition. A preferred amount of the compound is



about 1% to about 10% by wei ght of the conposition. nore preferabl YE%@%‘
1% to" about 8% by wei ght of the conposition, and nost preferably abou Yo

to about S{PHeikudasvei ght of the conposition. The conpagirhk@Rs®PNPri ses also a
menbr ane- conpati bl e perneati on 5 enhancer which is capable of increasing

the rate of passage of the phar nmaceuti’cal conpound through a nail and/or

menbrane, that is, a layer of body tissue, for exanple, skipn The term
" menbr ane- c 8PRYAL Toie éb%br%gt’ w&mhéﬂﬂaﬁmmswe%ﬁ%orgpfeg%?@bah?a‘ Wiitth i ncreases

the rate of 5plgh B%%&)Gue@%n Bhge Bb, @%ﬁ%&d%@dst SeRERAY Mboul 295 Q143U 36

nai | / menbrane wi t hout 'danage. 1 I s known that other enhancers function
by a mechaniby meighi dfhthd qppwiosstign. hydrol ysis, keratol ysis, denaturation, or
ot her mechani sm whi ch tends to damage the nail or the nmenbrane. Exanples
of such enhancers include urea, sulfhydryl group- containing am no acids,

al kyl sul f oxi desTheabslpssiticatc@chpeigssisd Adsemiinetofmpailé pyimbationbr eaki ng down,
extracting, or disrupting the nail or nenbrane in order to permt the 15
phar maceu® i akaness whintiisicapablp ehipcreating the ratfeefparsapesfdheplyrmigictbnbr ane.  The

menbr ane- Com%ﬁh%r&%%ﬂran%r ﬁm?ﬁbﬁﬁ&ﬁﬂ‘k, 4 Byé“r_%tfb@d(}( (&L, j appl i ed

safely to the nbrane or to a nail wthout causing danage to the menbrane
or nail Esszmplglskip. hg tem thembanc-oompdtiblel permetineathaneer'embrameer or m xture

f 20 h . dinth .act i f th t i tion.
Preforred meaBPaA RsIneTHrshe mia el pibe PhasmpierfceT ompanndr s whi ch
render cel | uh@igh HeRAVAERBaROWRhdWERARAL! € by intercalating within the

menbr ane. Exanpl es of such |ipophilic enhancers include al kylesters, for
exanpl e, isopropyl nyristate and nyristyl nyristate. 25 Exanples of a

Bre. comaunts whiapingwn el e o RO EREsF AP Ak N En HEOTERNE0 o
01/ 60325 PCTHydsbisOkesddlysis, denaturation, or other mechanism which tends to damage the

nail or the membrane. Examples of such enhancers include urea, sulfhydryl group-

containing amino acids, alkyl sulfoxides, and related compounds which function by

breaking down, extracting, or disrupting the nail or membrane in order to permit the

15 pharmaceutical compound to penetrate to deeper layers of the membrane.

The membrane-compatible enhancer of the present invention can be applied
safely to the membrane or to a nail without causing damage to the membrane or

nail.

Essentially any membrane-compatible permeation enhancer or mixture of
20 enhancers may be used in the practice of the present invention. Preferred
membrane-compatible enhancers are lipophilic enhancers which render cellular
membranes more permeable by intercalating within the membrane. Examples of
such lipophilic enhancers include alkylesters, for example, isopropyl myristate and

myristyl myristate.

25 Examples of a particularly preferred class of membrane-compatible

permeation enhancers are compounds which are described in U.S. Patent No.



-8 5,023,252 to Hsieh (assigned to the sane assignee as the presenﬁ 6 AUG 2004
i:nvention) and which have the structure of Formula |I. Y (X)y 1R2),". Q
3R1) m ( Ckb Formula | 5 wherein X and Y are oxyge or an imno
group of RV Pucture -N1 R or =N R, with the pr%ﬂ’i’g&‘{oﬁgﬁ when Y is an
imno group, X is an imno group, and8&-when Y is sulfur, X is sulfur or an
imno group, Ais a group having the structure Y Il -C 10 wherein X and Y
are as defi ipgld3 Abbwd]sishassigieditoahesametasggres ahtév pregerd invahtuwa) fsdom | to 20
and the sum qf n s no reater. than 25, p is an integer having a val ue
of 016 Auéﬂﬁag%VVQF5TT%5g2§ﬁ5@TP6801/05302 -9 or 1. q is an integer
having a value of 0 or 1. r is an integer having a value of 0 or 1, and
each of RR R, R, R3, .2" R, and i s independently hydrogen or an al kyl
group having froml to 6 carbon atons_which may be strai ght chained or
branched, provided that only onqmp? cnﬁg R6 can be al kyl group, with the
proviso that when p, 5 g and r aye 0 and*¥ i s oxygen, then mtn is at |east
e

11, and with the further provis t hat n Xis an imno group, g is equal

to 1, Y is oxygen, and p and f 3‘3 0, hﬁAL

N\ /

(CRs=CRg)y

—+

Formula |

5 wherein X and Y are oxygen, sulfur or an imino group of the structure

or =N-R, with the proviso that when Y is an imino group, X is an imino group, and

when Y is sulfur, X is sulfur or an imino group, A is a group having the structure
Y
—C—X

10  wherein X and Y are as defined above, m and n are integers having a value from 1

to 20 and the sum of m+n is not greater than 25, p is an integer having a value of 0



mn is at |east 11. For convenience, an enhancer of Formula | above is
referred to herein as a nacrocyclic enhancer". Macrocyclic enhafdepll Hidlve
several d properties in addition to t hei r y i ng"
propert|e§§ ﬁggﬁixanple they have the ability to fﬁaﬂ;a stagle honbgenous
solution with the other conponents of-%he conposition of the present

i nvention and to function as a plasticizer and fluidizer in a filmwhich is
formed fromrttheisceorpess baom. @ mhiesofi0msrl onie gn intezephavingramaineef Pooper ti es of

e oL SAdRROR I, € ROR Cand RV OnheRURRY 12y 0DSEAKRS 1 D

preferred enhancer conpoudhds, exa oReXatiétan- 2- one, are

solids at rogoeflevpedatul ®.6 tl'd@Mﬁ\aﬁj’ms wehich inapbakuaiphpéfained onbranchkdle present
i nvention in whﬁﬂﬂbthe enha I S dgssolved is. capable of forming a solid

pol yneric filf"M’ # only %‘F@ ’z?rﬁj can Bslkd srqup, withythe PEﬂ’Y‘SOt“FPé“’hF'F Pmis

capabl e ok bgijud a'i‘@@ﬁl’lda'@isldx?% th¥én §Hﬁ(?§§{$éa¥tejlaﬂﬂ|\hﬁﬂﬁé mepﬂro%g@ film
provi ding a continuous, rep eni shed delivery System w t hout' di scontinuity

or 20 d|srup$ﬂdﬁwéﬂiﬁh@"pmagﬁupeumﬁcmwKbbhbeundﬂhﬁhésenékmtDebﬂln the art
DL ot o & W BB AR PR i a0 B eRec? B alRR R 4 a1

particul ar ar mecedti ca conpoun @bnp05|t|on

ParticuIarIympﬁﬁﬁeaﬁﬁdmﬁgdhnmhﬁmaonpat|bIe perneati on enhancer for use in
the practice of the present invention are oxacycl ohexadecan-2-one, nuscove,
25 civetone, and nornuscone. The nenbrane-conpati bl e perneati on enhancer is

present in the 2¢1¢clegnhnbas m&%@&%%ﬁ%@& g&&:@%'a\aaﬁnmo%ﬂaence

penetration through the nail and/ or rane o har maceut | cal
conpound o Irehansingl propertiesT Hior txinipde; they bavie the abikpy ﬂ:O[Mn @¢GbR1/ 6032S

PCT/ US01/ 05302 -10 a detern1ne read b e skilled
artisan. For Qom gﬁ%‘l)usﬁg {S?Pr %@g@g Oﬁ’lef COmPONEH ‘? %?O'g‘iftﬂ*'] RIEMons wi | |
i nvol ve the mamﬁ ahd\® fiikulioh a$eplasizied 4nd Imldueﬁnrmﬂbﬂ WicleRfanegr in an
anount of about 1%to about 25% by wei ght of the
om the composition. This improves the performance properties of the film by
rendering it pliable. This is surprising, because the preferred enhancer compounds,
15 for example, oxacyclohexadecan-2-one, are solids at room temperature. However, a
liquid composition of the present invention in which the enhancer is dissolved is
capable of forming a solid polymeric film which is clear and elastic. In addition, the
film is capable of being resolubilized by successive applications of the film,

providing a continuous, replenished delivery system without discontinuity or

20 disruption of the pharmaceutical compound.

Those skilled in the art will recognize which permeation enhancers are used
preferably with the particular pharmaceutical compounds that are included in the
composition. Particularly preferred membrane-compatible permeation enhancer for
use in the practice of the present invention are oxacyclohexadecan-2-one, muscove,

25 civetone, and normuscone.

The membrane-compatible permeation enhancer is present in the
composition in a concentration effective to enhance penetration through the nail

and/or membrane of the pharmaceutical compound to be delivered. The “effective



conposition, preferably about 5% to about 20% by wei ght of the con’i)osition.
5. The' conposition conprises also a polynmeric filmfarm ng agent or | i Atblbk
of filmform ng agents. Essentially, there can be used an olynmer that is
capable &f° “I’é‘g?ﬁ ng a filmfromwhich the phar naceuti4s® %’S‘ﬁ?pound can be
delivered to the nail or nenbrane, foo-exanple, the nail bed. For exanple,
occl usi ve and sem - occl usive polyners which are known for use in

t ransder nal aﬂhbuug"ckmlﬁe\dereymmmrdaeil)ll& s eldiledBetans Bortduiiefing papatesQhj ective is
drug delivery, .even thos otherw se rejected for cosnetic end
uses for Ieé%beﬂ’ﬁ‘éfﬁr?‘ﬁbﬂ?p ’8%‘&‘%1”? Lmb‘?llf)‘b'é'FP? cd thegpemyanempatitie t he practi ce
of the preseBimdafiitéthbiRer m'—%’ﬁ%m%bﬂ%f%mﬁ‘}%ti@%&n ﬂs%xswet@t ftthdn T or m ng
agents include polyners of acrylic acid, acrylic acid esters and

copol ynmer s tch@pesgion, prefeyabdy about >%réx #baut 300 by W& ghiaif the compbmteany | i ¢ aci d
esters and copol yners thereof; polyners of vinyl acetate and copolyners
thereof with acrylic acid and acrylic acid esters; copolyners of nethyl
vinyl eth&rs wi t'ﬁldmhfpbﬂtlacédi;prﬁﬁl:ﬁio(h pa»qind:ﬁalrmylfomﬁﬁgexg&moamdxtﬁﬁnbi nations

t her eof -, i) mer.s of vinyl ¥rro| i done with styrene; poly(vinyl

but yr at es) ; OEB milrping agentsy Epssutialydhsre san teasedanypolymes tay ‘EF%E‘eacet ate

pht hal at e, Qﬁ'fdﬂ%hr%saeﬁlﬁﬁﬁ&ﬂ%mtﬂ%&’ﬁﬁkﬁace&& fi8pbhin BE BURERA R P! Onat e,
cellulose nitrate, cellulose sulfate é\) ul ose, ul ose

acet at e; tem@dloymmbraott feni quﬂnphctbc paikbegi Fbtr d:xlmylc oralusiat mcbaanh -i sobor nyl

acetate; terpal of v rol.act am wi t rroliqone and
di et hyl ani noga é/f'%gﬁsly g&f}éﬂc}"ﬁwﬂf‘?{éﬁ? 1“I‘WP?J§ E’é‘%ﬁﬁvﬁw 8 Pbe used in
solid, fao axediBeause iy biédive i dngd dub @] dven tosePal@srd | on of the

present invention. In addition, 25 the conposition may be formul ated al so
by use of a qihgrse ’%@éﬁﬁ‘ﬂP’é@s‘BF“ﬁﬁ“éﬂéﬁsr@de%&Wh‘#ﬁl SPERCRIPRANIES 68N agent s
i ncl ude: qualegls Bxheﬁmgbmggggnﬂn%lngnacryI ic acid ester; nmethacrylic

acid ester copolynmers known anmoni o net hacryl ate copol yners such as,
for exanple, ethyl acrylate-[2 1 6 AUG 2006 WO 01! 60325 PCT/ US01/ 05302 -11

Examples of suitable polymeric film-forming agents include polymers of

acrylic acid, acrylic acid esters and copolymers thereof; polymers of methacrylic
15 acid, methacrylic acid esters and copolymers thereof; polymers of vinyl acetate and
copolymers thereof with acrylic acid and acrylic acid esters; copolymers of methyl
vinyl ethers with maleic acid, maleic acid alkyl esters, and combinations thereof’
copolymers of vinyl pyrrolidone with styrene; poly(vinyl butyrates); polymeric
cellulose derivatives such as cellulose acetate phthalate, cellulose acetate butyrate,
20 cellulose acetate propionate, ceilulose nitrate, cellulose sulfate, cthyl cellulose, and
ccllulose acetate; terpolymers of vinyl acetate with buty! maleate and isoborny!
acetate; terpolymers of vinyl caprolactam with vinyl pyrrolidone and dimethylamino
ethyl methacrylate. The film-forming agent can be used in solid, for example,
powdery form in formulating a composition of the present invention. In addition,

25 the composition may be formulated also by usc of a latex.

Examples of preferred polymenic film-forming agents include: quaternary
ammonium-containing acrylic acid ester; methacrylic acid ester copolymers known

as ammonio methacrylate copolymers such as, for example, ethyl acrylate-2-



(et hacryl oyl oxy) ethyl) trinmethyl amoni um chl ori de-nethyl methacryl ate
copolymer; and substituted copol ynmers of al kyl ated pol y(vi nyl 16 AUG 2004
pyrrolidones). These polyneric filmform ng agents are preferred because

t hey deno¥?P4#8S superior adhesive, water- resistanbfel¥HSHAr dness
properties. Particularly preferred 5._3fe polyneric filmform ng agents that
have been registered with regulatory agencies for pharmaceutical use,

i ncludi ng, lygketha@yiorREY ) ditsl BeinchylaifndatitinP B8 HehethihdRRRl@t s
Phar macopei a, and the Japanese Pharmaceuti cal Excipients  Conpendia. The

pol yneri c fiPRRITBsTHieAg subgentedicepgbyraerent alkylatethpelniyinyl pxstoidendsie to form 10
on the menbr _ £ dial r, i il nts can be
det erm ned r]g’g%i}{?{yrﬁ%r anyfl)r;?gﬁ% ?%Hﬁgf%g%ﬁ%ﬁ%%%“{ g@"&%él i ne purposes,
it is Dbelievpgiomaditesiappiata-atesistascewnd hardmegsopropertibye Pagreulafly pleerpdl yneri c

filmforning agent i anount o bout 0-1.%to about 35% preferably
about 5% oq‘é'bg@m%;ﬂﬁé%%rg@ﬁﬁmsd;attahﬁ‘éc ﬁfftﬁésl{e%?do\‘iﬁhﬁﬂ“]ﬁi‘}w;typi cally, and
nost pref er ajgknbiesifor phAmMEBLRE] RE, iAdudRO Bl nbPi&tRied ROUE EarYedlorei ght of the

conposi tion. The conposition conprises also a solvent for those ingredients
to be |iqui¥ried StamsdEpmmagencia, aprthe dipeease Pharmeesintieah Exopiids nat i on which is a
sui tabl e vehrgle qfor the conposition of the present invention can be

enpl oyed. Exanﬂfces of such solvents are alcohols, esters, ethers, aromatic
hydr ocar bons, al dehydes, ketones, 20 nono-, di- and tri-glycerides, and the
like. It is beligved. that the_solvents that will be used nost widely in the
practice of thes?B"r%‘ggﬂ'E"‘i ftHV’éWFF'BEa&?“é‘Sé’Eﬁé‘ﬁé'F an gRopf effgctiyetodormy yt v

acet at e, 10S Ot 199 ARMAbran@6:2hORS1 an AARLBM poFtNE ﬁhﬁ.tﬁrﬂgu tddahBECLI N,
tripropionin, diethylene glycol nonoethyl ether anciI I sopropyl acetate,

and a m xt urdstesminedieadily foopry prrticubes apflcateme For guidsline Bodpases|it is 25 et hyl
acetate, butyh. acetate. ..l sopropanol thyl..ethyl ketone and acetone are
preferred so e\lllg‘ﬁ%smoaséaqpllﬂfce:@.'ogﬁlg @Pé?lge tgﬁﬂs%)rfy’cr Xmﬁn\? f\(})\m'jW%‘l‘gegtd. 1 6 AUG
2004 WO 0116ia38 amBant/cfabht 0.5%Q38 about 35%, preferably about 5% to about 35% by

weight of the composition and more typically, and most preferably, in an amount of

15 about 10% to about 25% by weight of the composition.

The composition comprises aiso a solvent for those ingredients to be
liquified. Essentially any solvent or solvent combination which is a suitable vehicle
for the composition of the present invention can be employed. Examples of such
solvents are alcohols, esters, ethers, aromatic hydrocarbons, aldehydes, ketones,

20 mono-, di- and tri-glycerides, and the like.

It is behieved that the solvents that will be used most widely in the practice of
the present invention are ethanol, ethyl acetate, butyl acetate, isopropanol, acetone,
methyl ethyl ketone, triacetin, tripropionin, diethylene glycol monoethy! ether, and
isopropyl acetate, and a mixture of two or more of the aforementioned. Ethanol,

25 ethyl acetate, butyl acetate, isopri)panol, methyl ethyl ketone and acetone are

preferred solvents as they evaporate and dry readily when applied.



- 12 The solvent is present in the conposition in an anmount suffi digags ot
solubilize the ingredients that are to be liquified, for exarrple a solid
pol ymeric,, form ng agent, and othcr ingredi ent s, W t,])? resulting in
unsat i sfact ory cfryl ng times or filmproperties. For gul derithe pur poses, it
is believed nost applications 5 will-i%wolve the use of the solvent in an
amount of about 30% to about 80% by weight of the conposition and nore
typical ly, and prhéfelrvemiispresent iatheaneopnsitiest inab empount40fficient @bout  70% by

wei ght of t Lo, faorm.n e onp0|t|onsvmth|nthe
scope of thggﬁﬁg"{s@ﬁ?hﬁgr&&"“hm ard “ﬂ% ﬁ’%d?f rdfé?osfgg%r?éf fS§§?8?1¥mF'Flat shoul d be
taken in tofiasdendritg agents eldaghdr iggréddias adithort udsahing IuRhdstaoes e dtyingal
conpound, enhancj{q filmform ng agent, and solvent that conprises the

conposi ti onPMPRE YEATERTET- gBh&%@ﬁ“P? BHPPSS.dtie belisvedhmpd apelisab®s of  f or ni ng

a solid fa! pin thyBlvERRNRE oﬁustbltém atmofawmm%%mb&t S(W‘% phar maceut i cal
compound and enhancer are relatively high in the portion of t’ he solid film

which is cmghgthscmqsimen aud hare &y sal iyindpred¢reblg oh iad afbdnhof gboor ned, f or

exanple, a of b ckground it is noted that the term
"fugaci ty" :&g&/"t}geélt?%%“e e'gt%g (VYF%%O 4s0Pe of the escaping tendency of a

solute in a solution and that the fugacity of a solute follows Henry's Law
for ideal states. Various nethods can be used in order to increase the
fugacity of the Inerming eraferred FOrRISHEUT IR thesrpns it dhe prespriinyeationo t o

i ncrease t hgn&ORE el e httuﬁttﬁ@te Bk rt,n% Qc%%as scetectﬁg thEptrF,glﬁ?rgg{ee W th

respect to a pharnmaceutical conpound
pol yneri 80f |plhmrfao¢lmcaigomganﬁ enbanter, lfﬁlmdmtmmmagemnaﬁdmhem thit is preferably

al so basic in natur,e. Such 2%‘ g unds tend to reg}g aﬂ} ecause of
t he p05|t|ve°'5'Hﬂ?°§ét§e°8§’§8%ﬁ"ﬁ‘t © PHAFERI CORPOY IS PRFCY RIS IS 5Pt f ugaci ty of
the 25 phar s b S6id MATRR vRdrer NI 8f RhceRRhORE bf the DhdrihéAlidd N agent s
that have a basic moiety or functionality are acrylate copolyners, for

exanpl e, t hcS@pewshand sphancer grearlativeebigh in the parkipmefiteelsalid fdmwhichns no
functionali tdoﬁt?guomttﬂesrurﬂ@ct&%léma sSIff Kilm is formed, for example, a nail

15 surface.

By way of background, it is noted that the term “fugacity” is used to refer to
the measure of the escaping tendency of a solute in a solution and that the fugacity
of a solute follows Henry’s Law for ideal states. Various methods can be used in
order to increase the fugacity of the pharmaceutical compound and enhancer, that is,

20 1o increase the concentrations thereof at the desired site.

For example, with respect to a pharmaceutical compound which is basic in
nature, the polymenc film-forming agent used in combination therewith is
preferably also basic in nature. Such basic compounds tend to repel each because of
the positive charges associated thercwith, thus increasing the fugacity of the

25 pharmaceutical compound. Examples of polymeric film-forming agents that have a
basic moiety or functionality are acrylate copolymers, for example, those that have
mtermittently distributed dimethylamino functionalities. Another method that can

be used to increase the fugacity of the pharmaceutical compound and the film-



be used to increase the fugacity of the pharmaceutical conpound and| %gﬁ 004
f. Il m*16 AUG 2004 W01/ 60325 PCT/ US01/ 05302 -13 form ng agent is to a F&
the solution. thereof a basic conpound, for exanple, TRIS am no or
triethano"dHA82 Wth respect to the use of an aci di BEEXYPBE@Whar naceut i cal
conpound, for exanple, an acidic antii3fungal agent such as cicl opirox,
there can be used a 5 polyneric filmformng agent that is acidic in

nat ure. Exafging agbntfis lonadl oo ik sglui@oberess 4 busic chapeumndciodefanptd, TRIRI ity are
pol ymers or co-polyners of acrylic acid or nethacrylic acid, for exanple,
co- pol yrrersaﬁlf”os‘ﬁ&%”éa(‘,’m?‘%th esters thereof. The following is a
description of a nethod to increase the fugacity of the perneation
enhancer. The nethod involves fornulating a conposition conprising a 10
per neat i on enhanW¥dh respest il thedsei of ap audicaype phagercowical, cofnppuraly forpl e, a sol vent
whi ch has r ¢ : I.C t || Lt to evaporate within 5
m nut es aftg?%%ggﬁ Pé‘gﬁﬁgﬁ%@%yggﬁq sggﬁsasvcg?lg?lqu?‘\é\‘hgrglcg%lr’] “ﬁ"%am ch the

per neat i of eolyarde filhdsmitg agehtatatsodcidic in dayure.f BXampled BPfin-fadmel ubi ity of
up to 5 wei ght rcent. ‘f ch_a __conposition conprises co-solvents for the
per neat i on ﬁﬂﬁﬁg%‘r ave el ﬁ’é"‘fcﬁ’ﬁlr‘r‘ﬁtaf%??hi’sﬂéf’r tRolYMerypfacHibc 8fE ot onposi ti on,
the vol ati | gnSRdcMmBhci8VBPHaRpRS cRpALHERRY hith!aYids {Nﬁ+ drY fhefeBs t NE L

| ess-vol atil e sol'vent which remai hs” (but tenporarily) 1n the conposition.
As this occurs, the fugacity of the perneation enhancer increases. A

cosol vent that ifcreases the,fugacity of —a.perneation enhancer upon the
evaporation of 'g’en@ﬁ%wwgfsaﬁqefﬂ%zi&l\%N”c‘hﬁd MERASE H@r}b@‘:ﬁ%&ﬁﬁ%n enhancer is
hi ghl'y sol ulefmeédfion aifhanhéte SThe héthekianslves foRARINg ARBmMBbN TR comPRsifxENP! ary

met hod faor increasing the fugacity of both the pharnmaceutical <conpound,
for exanpPe, PeHpeating enhangey dissolyrdiin 2 volatilesolvent, for exampls, aesiyent whiey i n wat er,
and a per neat, I . | | r bicity (nore
limted m?{gkggﬁgﬁ%fﬁﬁﬂWé%ﬁ{@%yﬁg{ro%L ecﬁéttlgga 'ggo'ﬁ%g‘ﬁérz Pi s to include
wat er i n t heapplication, and a less volatile solvent in which the permeation enhancer has

limited solubility, for example, a solubility of up to 5 weight percent. Such a
composition comprises co-solvents for the permeation enhancer. In the formation

15  of the film from the composition, the volatile solvent evaporates preferentially
relative to the less-volatile solvent which remains (but temporarily) in the
composition. As this occurs, the fugacity of the permeation enhancer increases. A
cosolvent that increases the fugacity of a permeation enhancer upon the evaporation
of a more volatile solvent in which the permeation enhancer is highly soluble

20  includes, for example, propylene glycol.

An exemplary method for increasing the fugacity of both the pharmaceutical
compound, for example, an anti-fungal agent, which has limited solubility in water,
and a permeation enhancer which has relatively high hydrophobicity (more limited
water solubility then the phanmaceutical compound) is to include water in the

25 composition, for example, in an amount up to about 20% by weight of the
composition, preferably about 1% to about 10%, and most preferably about 3% to

about 7% by weight of the composition.



25 conposition, for exanple, in an anount up to about 20% by wei ght of the
gonposi tion, preferably about 1%to about 10% and nost preferably ddodib He
to aboutdég g(}gzwei ght of the conposition. 1 6 AUG 2006 WO 01/60325
PCT/ US01/ % 314 The for egoi ng description provi degﬂégfg%?oéry met hods
whi ch may be enployed to nmaxim ze thel4-el ease of both the pharmaceuti cal
conpound and the enhancer or to provide nore subtle increases and
decreases i n theThafyeebing defcriphohprovidnpormptart medbdsevhicrmayigependent | y.

Accordingly,_ the present.invention provides 5 a neans b ich the rel ease
rate of eith&PGr g ot i ? }Heere%ﬁ?r‘)éﬁgﬁ'['}‘%ﬂ Rl ﬁ%?ﬂ‘%"mg? t_E"e desi gned

for more prodnhiigecor 6 potidoMceelsubfe ifltda6Gland 8ERASA iR heliiBciy®dagat i on. One
or nore plasticizers can be included in the conposition to inpart desired

properties tTMPREN [oRAPEIAT MResPendsatyt: Hiccotlingds ithe RsssentiipvesetnamreYides a
plasticizer @B&n@'% MU e feRadtSGre of BRIE o?ltb%l)ﬂh? ?ﬁo%eﬁfeﬁ@on‘e@ to account

whet her the perneation enhancer that Is presen conposi tion has

pl asti ci zi ngcoppoparts eshe desgeat foaivoye molpngad] asitroliéd; er dicarelosse ofifleoyed.
Exanpl es of Iﬁstt.i ci zers are propylene glycol, diethylene glycol nonoethyl
et her, propy"&i&“§fycol nonopropyl ether,  polyethyl ene and pol ypropyl ene
glycol), triacetin, tripropionin, castor oil, canphor, 15 phthal ates,
particularly dibutyl phthalate and di ethyl phthalate, benzyl al cohol,

phenet hyl al cohofOne ghaorgmhastieipers candierinddudedmthe cemplositiomitx impag dofircdwo or nor e

of the af Orﬁrﬁﬁé?ﬁés% 'ﬁh‘%ﬁ‘oﬁfcdm eicgmtags%io%r tln $ lieg:ﬁné) %&E%fél%lcrlzﬁﬁt ﬁgom d be

mat ched wth the polyneric tilmTormng agent

conposi t i 1n. arhéunt ® use|theey sbuidiattakendntp hewuntciietics the Paimedidnl cnbaceised nost
widely in th {Jr actice 20 of the present inventjon wil]| be propyl ene
gl ycol , di etﬁ’? 1R REsf BT COmROSIien Prs Rlpieizing prtpgrichyEssensiallynanypol y{( pr opyl ene

0L o PR S L0 e M ik, o o7 f L1
diethylene glycol monoethyl ether, propylene glycol monopropyl ether,
polyethylene and poly(propylene giycol), triacetin, tripropionin, castor oil, camphor,
15 phthalates, particularly dibutyl phthalate and diethyl phthalate, benzyl alcohol,
phenethyl alcohol, and N-methyl-2-pyrrolidone, and a mixture of two or more of the
aforementioned. As is known in the art, the plasticizer should be matched with the

polymeric film-forming agent that is used in the composition.

It is believed that the plasticizers that will be used most widely in the practice
20  of the present invention will be propylene glycol, diethylene glycol monoethyl
ether, polyethylene and poly(propylene glycol), triacetin, and tripropionin, and a
mixture of two or more of the aforementioned. Propylene glycol, is among the

preferred plasticizers.

The plasticizer is present in an amount sufficient to provide the desired
25 plasticizing properties to the polymeric film that is formed from the composition.
For guideline purposes, it is believed most applications will involve the use of the
plasticizer in an amount of 1% to about 25% by weight of the composition and more

typically in an amount of about 1% to about 10% by weight of the composition.



preferred plasticizers. The plasticizer is present i‘n' an anount Sl1fcbf i ﬁf ﬁlﬁ(t
t,0 provide the desired 25 plasticizing properties to the polyneri F

that is f omthe conposition. For guideline purposes, it is believed
nost appl %a g'@%{s will involve the use of the pl astﬂ"?‘?‘?@\’“#“ﬁ an amount of
1 %to about 25% by wei ght of the conpésition and nore typically in an
anount of about 1% to about 10% by wei ght of the conposition. 16 AUG 2004
WO 01/ 60325 PCT/ TgEempsgieh mipinthde denpbeiartirecogniayd tongjoneiats 80 ot her
art-recogni zed conponents i,n art- recognized antitjes. A coloring agent
may be Ujsed,rg rr"geg() Haptss- 2 <g E?gé%q"bwgyb?@?@ P’,”@B’Piﬁraf’é‘ké‘?’%earl gl oss
dye or pi gmgigment,@bloLMRERes globstdy ioHPigfheMX o Exanftd titahiteh dibkige, abl her
conponents include colloid stabiljzers, UV stabilizers, antibacterial 5 or
bact er i ost atichksuhiles serRonepts incisle gollaid pakilizers Myonabiliness antiveeterotdi al  agent s,
for — exanmgl & beddnbstaly Libdal ‘Hiéiﬁ‘ Zakkenbum gl orl de,
anti-oxidants, for aexarrpl e,ey%}ﬁE?L@ ) aprglr%g é)ﬁlglg] a\?ll' gcﬁ?br%wl?%eanﬁ%j f'f'rts

deri vat i ves,example,-aetyt pyidlimbim cblvele tahdberaglkoriem chloride ¥ativpkidantEBA and citric
acid, and neutrallvizéag enta} for e anBI.e, TRILS ami no, triethylam ne,
triethanol anf ey 2=t ty PTG & 33 é)‘b_ﬁﬂlﬂat_,“’eéiﬁ“f“i‘ﬁ‘%@?aﬂi, and sorbic
acid. The Cafiglatig dgeis Gbr éxifplel ESPAland BYRICIDhd uffflgSfled@ e menbr ane
or the nail like an cqnvenFl onal conposition that Is capable of formng a
solid film ermeplesTRIhagunp, bisthylamine tfigthavolamine pimethyb2amink 14 he conposi ti on.
One or ngge SSi - 1C .be applied typically after the underlying
filmis for rﬂzéﬁlg@ é:i#‘é%ggiré}gl}]st%rbﬁ Cé‘i\?aporat es and the wet filmdries.

Periodic replacenment of the filmnay be required to naintain the desired

drug dosage regigen. It is &{Lgf erred. that the conponents of the liquid
conposi tion be cONpSATIRGFHEON Gf IhePreseRhmyentiop 1sappligddp the mqrebsanerarthe free from

cloudi ng befdikaasy dhnbétiondlbinb@ilon A G dformthia ddiid Al gk d 1 emai n
preferably clear and non-cl oudy for each successive
film can be formed from multiple coats of the composition. One or more successive
coats may be applied typically after the underlying film is formed as the solvent
15 evaporates and the wet film dries. Periodic replacement of the film may be required

to maintain the desired drug dosage regimen.

It is prefeired that the components of the liquid composition be compatible
with each other so that a clear film, free from clouding before and after application
20 results. The film should remain preferably clear and non-cloudy for each successive
application. Cleamess of the film is an indication that the desired molecules of anti-
fungal agent and permeation enhancer are in a glassy state, and have not
crystallized; otherwise the molecules may cease to migrate and not reach the
intended target, the infected nail and membrane. Such a “cold flow” condition is

25 important to remediating the infection in an efficient manner.

As can be appreciated from the discussion above, the present invention
provides an important advantage in that it can be used effectively to treat body

conditions such as onychomycosis or other fungal infections, bacterial infections,

and inflammation.



application. Cearness of the filmis an indication that the desi r1e§

mol ecul es of anti- fungal agent and perneati on enhancer are in a gl éQ@ZUU‘*
state, and have not crystallized; otherw se the nolecules may cease to

m grate and*®Y¥%%each the intended target, the infedt@dspasioz and menbr ane.
Such a "cold flow' condition is 25 inpggtant to renmediating the infection
in an efficient manner. As can be appreciated fromthe discussion above,
the present invention provides an gxRefpay advantage in that it can be
used effectively to treat body conditions such as onychonycosis or other
fungal infections, bacterial infections, and inflammation. 16 AUG 2004 WO

01/ 60325 PCT/ USO1 - : ES Exampl.es bel.ow are.illustrative of
conposi tions of t%%ﬁﬁ’?%ggr?gv Q‘lr%@/i%hgwﬁxoﬂggmg%ﬁeghfrpéetsF‘Bh'é"CB‘FO"t he

i ngredi ents cldwgpicsnugiotdef thomnpredictts 6stBprising 18 stipobifionsdeé £i0&t inby Wei ght
relative to the tq)tal .v}\%ei gqhi of cogqqosition. 5 Exanple Nos. | to 5 are
exanpl es of ARLELEYNFAENT FEkqtive fofhe (ptal weght oficempesitiosnt i nvention. In the
foll owi ng exanples, the polyneric filmform ng agent, in powder or
pelletized form was dissolved in solvent while nmechanically stirring at
room tenper at ur eExaniplesNos: héo § irk pxdmpies afigntixfmpt) ik facqiessafl tkepreient t he

sol vent, the: td . C ound,,and t he rpeati on enhancer, each in
solid form v:g&gaélrgﬁgg%e%ﬁ%'%&sa |prer5’i thg Polxmegs gF’ng’Er‘ﬁ'l‘fﬁrWe’ﬂtPPE’Q?’ conmpound
and the per meapeitenzedfohsves disvéved ifls6at Walle mbdheniBdIRStibfigZefoofd Water were
added. The entire m xt L#re was then stirred until honogenous. Examle No. 1

W_ % 15 cl ot'PTPEYeEe Altergbe filpforpingpgynt ags Bisevediin theisolye, thowder ( Rohm)

fil mform ng Ag@shceutredfcompound and the permeation enhancer, each in solid form, were
10 added with stirring. After the pharmaceutical compound and the permeation

enhancer were dissolved, the plasticizer and water were added. The entire mixture

was then stirred until homogenous.

Example No. 1

Wt %
15 clotrimazole, USP (Sifavitor) 4%
Eudragit RL 100 powder (Réhm) film-forming agent 5%
(ethyl acrylate, methy) methacrylate,
trimethylammonioethyl methacrylate copolymer)
oxacyclohexadecan-2-one (Firmenich) - permeation enhancer 15 %
20 propylene glycol, USP - plasticizer 5%
ethano}, USP - solvent (200 proof) 58 %
water 3%

Six (6) human patients with onychomycosis of the big toe, with at least 33% of

the surface of the nail infected, were each treated once daily in the evening with
25 approximately 20-30 mg of a nail lacquer having the formulation of Example No.

1. The treatment was applied each day for seven days. The lacquer was removed

on the seventh day of each week cycle by dissolving with 70% isopropy] alcohol.



(ethyl acrylate, nethyl methacrylate, trinethylammnioethyl methaqgrgy ﬁﬁl@m‘)
gopol'ynmer) oxacycl ohexadecan-2-one (Firmenich) - perneation enhancer Yo
20 propyl ene ’gﬁ/col USP - plasticizer 5% ethanol, USP - sol vent (200
proof) 58%4} er 3% Six (6) human patients with offENSHI®si s of the big
toe, with at least 33%of the surfacgof the nail infected, were each
treated once daily in the evening wth 25 approximately 20-30 ng of a nail

| acquer haviThgedfiee thearynidlvast i peated fort20dye. Naer 601days] Bebstangat nent was appl i ed
each day for_seven days. The Iﬁnc quer s renoved on the seventh day of

each week cyERBYIRF Hi %‘I’q}?dn‘ﬂ ices5s- 70 ﬁ‘%é‘b?@ﬁwecﬁp'f’:@ﬁ%ﬂ harderAUG 2006

W01160325 aq%ua@ad‘u&m,ga}g a;relaeg'rﬁﬁfaﬁ)er'fhetcnn% b d i the RRAL €d TOr 120

days. After 60 days, substah |rrprovemantsP were noted In all cases.

Nails in allto ‘baéléiél mﬁécﬁmplele@ateanndltmddmcompkmy tdrmabiippeningmails, on

d| sappear d eed rom.t he uti cle o the distal
§I gngeeathigléééﬁn aﬂ-ﬁges "]3" Eg&g th'f E'fg/'mﬂ‘bgr?{ﬁ eURti Wy nails, 5

Were achl ev edo ofrthajazincmamhsmMeteb‘tpﬂnei:&Ggﬁaysnd)tfendelﬁﬂzsbﬁghﬂmlng of the
treatnment. In t he patients who were experiencing pain and
t ender ness r"‘Hp’t“r‘\’ég ¥ra\'f’1h‘“ °"§t§’i“iﬂ}l affer Beajnning yeappeng ke pahand tefdemessbegi nni ng
treat ment, thgigegdi n and tenderness subsided. Exanple No. 2 10 W.
fluconazole (Quimca Sintetica, SA) 2% PVPNA S-630 (I SP) powder
filmformng agent 18% (vinyl pyrrolidone/vinyl acetate copol yner)
oxacycl ohex%geca]nhz-fne (Firnmenich) - perneation enhancer 14 %

ampie NO.

10 Wt %
fluconazole (Quimica Sintética, SA) 2%
PVP/VA S-630 (1SP) powder film-forming agent 18%

(vinylpyrrolidone/viny acetate copolymer)

oxacyclohexadecan-2-one (Firmenich) - permeation enhancer 14 %

15 propylene glycol - plasticizer 4% .
ethanol, USP - solvent (200 proof) 57%
tripropionin - plasticizer 1%
methyl-2-amino- 1 -propanol - neutralizing-agent i%
water 3%

20 Example No. 3

Wt %
clotrimazole (Sifavitor) 4%
Eudragit RL PO (R6hm) pellets - fiim-forming agent 15%
(ethyl acrylate, methyl methacrylate, tri-
25 methylammonioethyl methacrylate copolymer)
oxacyclohexadecan—2-one'(Firmenich) - permeation enhancer 15%
propylene glycol, USP - plasticizer 5%
ethanol, USP - solvent (200 proof) 58%

water 3%



15 propyl ene glycol - plasticizer 4% ethanol, USP - solvent (200 T AU 3004
57% -tripropionin - plasticizer | % nethyl-2-amno- | -propanol -

neutral i zipgsageht 1% water 3% 20Exanple No. 3 W. %glabhfdssggzol e
(Sifavitor)4% Eudragit RL PO (Rohm pellets - filmformng agent15%
25(ethyl acrylate, nethyl nethacrylat€8-tri- nethyl anmoni oet hyl

nmet hacryl ate_copol ynmer) oxacycl ohexadecan-2-one (Firnmenich) - perneation
enhancerlS%f@vﬂm glycol, USP - plasticizer5% ethanol, USP - sol vent
(200 proof)58% wat er 3% 16 AUG 2004 WO 01/ 60325PCT/ US01/ 05303y 8- Exanpl e
No. 4 W. terconazole (Quimca Sintetica, SA)4% Gantrez(r) -955 (I SP)
powder - fil m f oterdonggobegf@nibrtisdEhfRichBadnedi oi ¢ aci d nonobut W% est er,

oy ey e BaRAATAE ks SYRP PSR iR Rdmnelagent ™™™ ) - R meat! on

5 (2-butenedioic acid monobuty] ester,

methoxyethylene copolymer)

cyclopentadecanone (Firmenich) - permeation enhancer 5%
polyethylene glycol (MW 400) - plasticizer 5%
ethanol, USP - solvent (200 proof) 58 %
10 water 3%
Example 5
Wt %
fluconazole (Quimica Sintética, SA) 5%
15 Poviderm™ SK3 (ISP) powder - film-forming agent 15%
(2-pyrrolidone, 1-ethenyl-, homopolymer)
Oxacyclohexadecan-2-one (Firmenich) - permeation enhancer 15%
polyethylene glycol (USP) - plasticizer 10%
ethanol, USP (190 proof) - solvent 55%
20 water 3%

The next example is illustrative of a composition of the present invention in

gel form.



pol yet hyl ene gl ycol (MW 400) - plasticizer5% ethanol, USP - sol vent (ﬁ@g 0
proof)58 % 10water 3% Exanple 5 W. % fluconazole (Quimca Sinteti g 9
5% 15 Povidernil®z SK3 (I1SP) powder- filmform ng agent 15%

(2-pyrrol i YBAEMBE_ et henyl -, honopol ymer) Oxacycl ohex 8GHEMH®302ne
(Firmenich) - perneation enhancer 15%gpol yet hyl ene gl ycol (USP) -

pl asticizer 10 % ethanol, USP (190 proof) - solvent 55 % 20 water 3% The
next exanpl eEiagpld Noigt rati ve of a composition of the present invention in
gel form 16 AUG 2004 CVO 01160325 PCT/ US01/ 05302 -19 Exanple No. 6 W. %
clotrimazole I % 5 Carbopol 980 NF (BF Goodrich) powder 3% - filmformng
agent and thickening agent oxacycl ohexadecan-2-one (Firneni cwt v, Permeat I on
enhancer 4% propylene glycol - plasticizer 5% glycerin - pfasticizer and
hunect ant 3% 10 et hanol, USP - solvent (200 proof) 66% triethanol am ne, NF

- neutralizing ag]%pr}ma%!e to pH 5.5

1%
5 Carbopol 980 NF (BF Goodrich) powder 3%
- film-forming agent and thickening agent
oxacyclohexadecan-2-one (Firmenich) - permeation enhancer 4%
propylene glyco! - plasticizer 5%
glycerin - plasticizer and humectant 3%
10 ethanol, USP - solvent (200 proof) 66 %
triethanolamine, NF - neutralizing agent Qs.1o0pH 5.5
water, reagent grade 17%

The gel of Example No. 6 was applied to excised guinea pig skin in a standard
Franz cell apparatus (in vitro) or as a film on a 10 cm’ area on live guinea pig skin

15 (30 mg formulation applied) that had been prepared previously by shaving (in Vivo).
In vitro permeation time varied among 24, 48, and 72 hours and the total skin
section was assayed. In vivo permeation time was seven (7) hours, after which the
animals were euthanized, the skin washed, and skin separated into epidermis and
dermis. The clotrimazole levels were measured in all cases by high performance

20  liquid chromatography (HPLC). Lotrimin cream (1% clotrimazole) served as the
control. The test results showed clearly a great magnitude of increase of permeation
through the skin either in vitro or in vivo of the antifungal agent, clotrimazole, by
one of the enhancing agents of the present invention, oxacyclohexadecan-2-one. It
is believed that the present invention provides improved means for efficient and

25  effective delivery of a pharmaceutical compound to the body by delivery thereof

through a nail or membrane of the body.



wat er, reagent grade 17% The gel of Exanple No. 6 was applied to excﬁﬁ$ﬁ .
gui nea pig skin in a standard Franz cell apparatus (in vitro) or as 'a P?Hm
on a 10 cnR area on live guinea pig skh& 15 (30 ng fornul ati on applied)

that had been prepared previously by sfaving (in vivo). 1In vitro

perneation time varied anong 24, 48, and 72 hours and the total skin

section was assayed. In vivo perneation tinme was seven (7) hours, after
which the aninmals were euthanized, the skin washed, and skin separated

into epiderms and dermis. The clotrinmazole | evels were neasured in al

cases i gh rforpan 20 liquid chromatography (HPLC). Lotrimn cream
(1% cl Wzgﬁg i&as the control. The test results showed clearly a

great magni tude of increase of perneation through the skin either in vitro
or in vivo of the antifungal agent, clotrimazole, one of the enhancing

agents pf the, pres i nventian, ac xadecan -Qne. It is believed
t hat th@ pre&m‘lm&m%ﬂ Bﬂdﬂl@ﬁéofﬁ‘p‘i’g%iﬂpm IBPIASIBEL i ci ent and 25
ef fective deli Vertitﬁf pharmaceuti cal conpound to the body by delivery
thereof thr ARy w%rrbr ane of the body. 1 6 AUG 2004 20 WHAT WP,

CLAIMIS 1- A d _conposi nint rin of a | gcquer conprising: an
anti - fungal ETF?HE’ L'bg‘b 8'11 Qﬂ]ﬂ% bﬁ'ﬂaenhancer, and a
polyrrericfll e 03|t|on according to Claim1l, wherein
said anti -furérhpﬁggﬁﬂ‘g mg%qéﬂnéﬂﬁ A conposition according to Caim 2,
wherein said anti-fungal agent is cI otnmazole. 4. A conposi tion according
to daiml, 2 or 3, wherein said nenbrane- conpati bl e perneation enhancer

I's [ipophilica composition according to Claim 1, wherein said anti-fungal agent
is an azole.

3. A composition according 10 Claim 2, whercin said anti-fungel agent is

clotimazole.

4, A composition according to Claim 1, 2 or 3 whercin said membrane-
compatible permeation enhancer is l1poph111c

5 - A compasition according (o Claim 1, 2, or 3, wherein said membranc-
compatible permcation enhuncer is a macrocyclic ephanccr.
6. A composition according to Claim 5, whercin said enhancer is a cyclic

ketoue or a cyclic ester.

7. A composition according to Claim 5, wherein suid cabancer 1s a

pentadecalactone. !

8. A composition according to Claim 5, wherein said cahancer is selceted
from (he group consisting of oxacyclohexadecan-2-one, muscone, civetone, and

nommuscone.



5 - A conposition according to Claim1, 2, or 3, wherein said nenpgggﬁ-
gonpati bl e perneati on enhancer is a macrocyclic enhancer. 6. A conp gWEn
according to Claimb5, wherein said en?fncer is a cyclic ketone or a cyclic
ester. 7. A conposition according to aimb5, wherein said enhancer is a
pent adecal actone. r 8. A conposition according to Caimb5, wherein said
enhancer is selected fromthe group consisting of

oxacycl ol hexadecan- 2- one, nusconc, civetone, and nonnuscone. 16 AUG 2004
21 9. A conposition according to Claim8, wherein said enhancer is

7 Te P uners CRpfBR ey e BB R R il Rabate B 0" O Che

group -S4 "y ni o net hacryl ate copol yner; and a substituted
copol y%ﬁﬁégﬁ&é%&%gg @r;rgl y(vinyl pyrrolidone). 11. A conposition

according to any one of Clainms | to 10, further conprising an
anti-inflanmmatory conpound. 12. A conposition according to any one of C ai

ins 1 11, Af 3 Iosd ﬁﬁ"@aﬁﬁ . GPQhetdi cording to

d ai mil ' m%rdgﬁnﬁﬁﬁéﬁg(%gﬁt 15 se %pgﬁg%%mﬁngyg’r ougi'éc‘gn%si‘?tgti ng of

et han i t (‘;ﬁt&? ' ;@9@# : . met hyl et hyl

ketongt,m!t)??g%%:lf?ﬁ?@fﬁﬁtpﬁ%g %*]ﬁlﬁf&}jl et ﬂ@ﬁghgl CO ’cﬁoﬁﬁlzsg@g&f' et her, and

i sopropyl acgp ﬁhﬁnoﬁf&n&tﬁﬁd:ﬂi&dﬁfpdgﬁmeﬁimﬁ@re of said solvents. 14. A
ains |

conposi tion according to any one o to 13, further conprising a
pl asti ci zer . a substituled copolymer of an alkylated poly(vinyl pyrrolidone).

11. A composition according to any one of Claims 1 to 10, furthcr comprising
an anti-inflammatory compound.

12. A composition according to any onc of Claims 1 to 11, further comprising

a solvent.

13. A composition according to Claim 12, wherein the solvent is selected from
the group consisting of cthanol, ethyl acctate, butyl acetate, isopropanol, acctonc,
rocthyl ethyl ketone, Wiacctin, tapropionin, diethylene glycol monocthyl ether, and

isopropyl acetate, and 2 mixture of two or more of said solvents.

14. A composition according to any one of Claimis 1 (o 13, further comprising
a plasticizer.,

15. A composition according to Claim i, comprlsing;
{rom about 0.1 to about 15 wi.% of said anti-fungal agent;
from about 1 {0 about 25 wt.% of said membrane-compatiblc permeation

enhancer; and

from about $ to about 35 wt.% of said polymeric film-forming agent.



15. A conposition according to Caim1, conprising: fromabout 0.1 mem
15 w. % of said anti' fungal agent; from about 1 to about 25 wt % of sal
menbr ane- conpati bl e perneati on enhanger, and from about 5 to about 35 wt.

of said polynmeric filmformng agent, 16 AUG 2004 22 16. A

‘hydr ocar bon-based |iquid | acquer conprising a solution of an anti-fungal
agent in a pharmaceutically-effective anount; a nenbrane-conpati bl e
perneati on enhancer in an anount effective to enhance penetration through
a nmenbrane or nail of said anti-fungal agent, a polyneric filmformng

t 'Eﬁi'ﬂ}bc I
ﬁgﬁgrarll]g gp nai Eﬂ.I ven!1 {d)ll m ng@ﬁm | onhﬁ#rI Aml g(r:]qﬁer
accordi ng tomﬂlﬁtlﬂflﬂigo ghpmgg,hmk%gg/cﬁgywélﬁqﬁt JafPy weight of said

anti-fungal agent 1%t o "about wel ght of sai d enhancer, about

0.1 %to abowim@hl %éhe-wnqimwé piiiéation ColRihEeN th 29 SftiountHERUIVAS t O

about 80% by wei ght of sai'd solvent; and a plasticizer in an anount of

about éfhiicEPeRrREeh tiroVloR merkBrandser Rhil oT said nfisfonghl agent . a

menbr ane- conpati bl e perntation enhancer and a polyneric filmforning agent

in the manuf agiolymesic filr-fornding apent ih apmmount éffcdtivertoformn ancdlrresior

adm ni stering the anti-fungal agent to a body: through a nail or menbrane

of t he polyimerié (ikn otlsz embraticior hailChmd m 18, wherein adninistration of
said anti-fungal agent is by; apply| ng said |lacquer to the nail or
nmenbrane;  solvent for forming said solution.

17.  Alacquer according to Claim 16, including:
about 0.1% to about 15% by weight of said anti-fungal agent;
about 1% to about 25% by weight of said cnhancer;
about 0.1% to about 35% by weight of said [ilm-forming agcat;
about 30% o about 80% by weight of said solveat; and
a plasticizer in an amount of about 1% to about 25% by weight.

18.  Use of an auti-fungal agent, a membrane-compatible permeation enhancer
and a polymeric film-forming agent in the manufacture of a liquid composition in
the form of a lacquer for administering the anti-fungal agent to a body through a
nall or membranc of the bady.

19.  Use according 1o Claim 18, wherein admﬁis&mion of said anti-fungal
agent is by:

applying said lacquer to the nail or membrane;

forming from said lacquer a solid flm which adheres 1o the pail or
membrane; and 7

maintaining said {ilm on the nail or mem]:;ranc for a period of time
sufficicnt for delivery of the anti-fungal agent to the body through the nail or

membranc,



formng fromsaid |lacquer a solid filmwhich adheres to the nai

menbrane; and nmaintaining said filmon the nail or nenbrane for a deﬁABQZML
(if time sufficient for delivery of t anti-fungal agent to the body
through the nail or nenbrane. 1 6 AUG 2004 23 20, Use according to Claim
18 or 19, wherein the anti-fungal agent, the enhancer, and the polyneric
filmformng agent are dissolved in the |acquer, the |acquer containing a
highly vol atile solvent for the enhancer in which the enhancer is highly
soluble; and a |l ess volatile solvent in which the enhancer is | ess soluble.
21 Use according to Claim 20, wherein the solid filmis formed by:
permtting the highly vol atil e solvent to evaporate at a faster rate than

e ackor ai ng PacEardino CRARLIK Oty Mihaiei g mtivhuniatiozemtobe <
Nt - aninécty afid b pelymri ARASTor e AR A finsPlvedin they aﬁﬂﬁér?‘a&n?' ar e

di ssol ucf cbfl 3. t 24, A conposition according to Cla|n123, wher ei n
sai d sol ution conprigses: a highly volatile solvent for said enhancer in

m: gﬂ :::g Sﬁha CeI’VdI’S |e§§l% t%%ﬁ@%ﬁgg@% V%ngﬁﬁ ﬁ'&mb Caim

1, mhesohﬂﬂeem@ﬂantl-fungal agent and

a less volati.le solvent in which the enhancer 15 lcss soluble.

21 Use according lo plam 20, wherein the solid film is formed by:

permitting the highly volatile solvent (o cvaporate at a faster rate than the
solvent having lower volatility; and

drying the resulting film.

22.  Use according to any one of Claims 18 (o 21, wherein said lacquer is
applied to the nail.

23. A composition according to Clair 1, whci;cin said anti-fungal agent, said

cphancer, and said polymeric filin-forming agent are dissolved ip solution.

24. A composition according to Claim 23, wherein said solution comprises:
a highly volatile solvent for said enhancer in which said enhuncer is highty

soluble; and

a less volatile solvent in which said ecnhancer is less soluble.,
/

25. A composition according to Claim 1, wherein said anti-fungal agent and
said polymeric film-forming agent are basic in nature.

26. A composition according to Claim 25, whercin said composition further
comprises a basic compound.



—— g

said polynmeric filmformng agent are basic in nature 26. A conposition
accq.rdl ng to Caim25, wherein said conposition further conpri ses1g LK
'conpound 16 AUG 100 24 27. A conposjption according to Caim26, wherein
sai d basic conpound is selected fromthe group consisting of M5 am no and
triethanol am ne. 28. A conposition according to Claim1, wherein said

phar maceuti cal conpound and said polyneric filmformng agent are acidic
in nature. 29. A conposition according to Caim23, further conprising
water. 30_ A conposition according to Claim29, wherein said water is

Comedi 11 ot GueBPSithn #E-ArdRE R Crattuids, berelt S VEREE Shhifuggtis
17, BRI fréu? e BRI oHRRRHRETE TRES e BEARRRIRARRL "oy "o of

Cains 18 to 22, substantially as herein described. r

28. A composition according to Claim 1, wherein said phanmaceutical
compound and said polymeric film-forming agent are acidic in nature.

29. A composition according to Claim 23, fuxrther comprising water,

30. A composition according to Claim 29, wherein said watcr is present in an
amount up to about 20 wt. % of the composition.

31. A composition according to any one of Claims | to 15 and 23 to 30,
substantially as herein described.

32.  Alacquer according to Claim 16 or 17, substantially as herein described.

33, Use according to any one of Clims 18 {0 22, substantially as herein
described,



