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portion of the nail unit that produces the nail plate. The nail bed is a layer of epithelium lying
between the lunula (the portion of the nail matrix usually visible as a gray-white half moon
projecting just distal to the proximal nail-fold cuticle) and the hyponychium (the distal
epithelium at the free edge of the nail). The nail plate (fingernail or toenail) is produced by the
matrix and progresses toward the tip of the fingers or toes as new plate is formed. The
cutaneous tissue framing the nail unit, and which invaginates proximal and lateral to the nail
plate, is referred to as the nail folds. The primary function of the nail plate is to protect the

underlying digit, but fingernails and toenails are often also cosmetically important for many

patients.

[0005]  Nail infections are common conditions of the nail. Onychomycosis, a

fungal infection of the nail bed, matrix, or nail plate, is the most common nail infection. The
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(ciclopirox solution, 8%) (Dermik Laboratories, Berwyn, PA), has also recently been approved
by the FDA for the topical treatment of mild to moderate onychomycosis. However, the topical
mode of administration is seldom effective to treat more than mild nail unit infections because
the active agent is unable to effectively penetrate the nail. Topical therapy accompanied by

chemical or physical abrasion of the nails has also been largely unsuccessful. Topical antifungal
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[0011]  The drug delivery systems may be formulated as a solid, a liquid, a
semisolid, microparticles, nanoparticles, or crystals. If a carrier is included, the choice of carrier
will usually depend on such factors as the form of system, specific active agent used, and the
intended duration of treatment. However, in all instances the carrier will be biocompatible. In
one variation, the carrier is biodegradable. In another variation, the carrier is bioerodible. In yet

another variation, the carrier is bioabsorbable.
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drug delivery systems may also be used to treat cosmetic nail conditions such as pitting,
brittleness, or discoloration. In one variation, the drug delivery systems may be used in

combination with other conventional methods of treating nail unit conditions.

[0014]  In general, the method for treating a nail unit condition includes
administering locally within any portion of a digit, e.g., the distal portion, the middle portion,

and/or the proximal portion, a composition having greater than 30% by weight of an active
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[0017]  The compositions are also generally formulated for percutaneous delivery
to the nail unit, and for sustained release of the active agent. They are also formulated to have a
high drug load. Once administered, the compositions release an active agent to treat a nail unit
condition over time periods of less than one week, at least about one week, at least about two
weeks, at least about four weeks, at least about eight weeks, or at least about twelve weeks or

more.
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condition. [0019] The drug delivery systems described

here may be delivered in any size, shape, and/or
vol ul0Z0bnpdr phe warigtion, the drug dedivery ﬁYﬁ‘ﬁma‘ﬁtf%m‘%?fed aga solid implant

and irlrcgn]u@ag&&eha%egy%kgﬁg % g?séglis&? fa 99%&5 nﬁatf%ﬁ@&fnll%i(?: rHV&e{nQ Dhterial

se Ki rver an a
(Exanagjent 3-1 bat TheScat'ﬂimroa petitix mafeoial g be abebidecmpatitile polymeric or

condi.ti on. he soljd dr d Ll er ) .
nonp@y@ﬁ@waﬁﬁw %P?@apaé@ep@merleﬂsé%ay et Wodggrddable, bioerodible, or
bloabgdrt)é’tq@ N ’uséd)l‘ije?em apd térﬁ)e' Hléé&ﬁl afiPR" 801k Go § ¥StRPBr ﬁﬁﬁﬁﬁx material

forned to have vol unes ron1betmeen about 0 Mm®B t
that daemm caGsersigiifitaot tisson initsion 211 tangst sits. dihedgrnp dnmradable" refers

o et HES A5 IR R Wi AR, or o
mech¥A5iHe tHERNrcbesi@l Bt 'Biockbdible ZQt I¥Meant that the carrier or matrix material
erodes or degrades over time by contact with surrounding tissue fluids, through cellular activity
or other physiological degradation mechanisms. By "bioabsorbable," it is meant that the carrier
or matrix material breaks down and is absorbed by a cell, tissue, or other physiologic

mechanism.

[0021]  If a biocompatible polymer matrix is to be employed, selection of the
matrix material will vary depending on the desired release kinetics, formulation constraints, the

nature of the condition to be treated, and the like. Polymer characteristics that are considered



[0020] In one variation, the drug delivery systemis
formul ated as a solid inplant and includes active
wagmanegener al | y di spersed in a bioconpati bl e PEr/Usm®05/044930
or matrix material (Exanples 13-19). The carrier or
matri x material may be any bioconpatible pol ynmeric or

nonpol ynerjc materi al atible terialg na
includgy G S it RamREt DL BT DA e SR o AT GaDIREsCessing
ternpefStutds. e‘#h@ﬁo@bxﬂpaﬁﬁﬁg&?ﬁfa riatrBCRURAY EHhFrises $ds8 fifantaBod 70, less than

carrier or mat térial that does not cause
about §b gless themattout 68 Sees than atioat bhresstthathabound @dess shaneaboThds, less than

term"” fers,to rrier
about i By Bpr s S9ar bt TS O+ P AL gird e g about 20,less than
about Y& mhﬁ o1 5 0Bss thin SBJNEN0,TBEHA SBuds, IER&hAREHIRL 2.5, or about
site. By "bioerodible," it i's meant that the carrier
zero veightwerdent ofthediugldebiverdesston. degnravaintionethe tbiqeemmtlble polymer
compj eelslag?ut z\ém%?t %r@elur }9 g\?:g%{@ { Hesﬁﬁ;%déliv%lgf scya e Q(ri‘gr 24 85{}“ variation, the

biocof¥B&itse psyer B}étmbd:&ﬂ;ﬁﬁs!éﬁ b&hit@()% byt weighhedt dtdgaiehfvh? system.
carrier or matrix nmateri al breaks down and is absorbed

by a cell, tissue, or other physi ol ogi ¢ nmechani sm
[oozi‘]OZP} a %aosea%ﬁ%m @nﬁbmﬁw ﬁ%tqh.max ke grgplg¥ed include, but are

not ‘“ﬁe A d}%sha (188 d%?;st bglgg%l%ccgﬂ@)s”’g(t) UiXctiRIBLdIRdol itk ]s! pé/l?{lé(ctlc acid)s;

on t ki netitcs, fornu a
POIY(@MtCWaId)SE poly(laetinadidice-ghfcolin eCIde Qob'(@prctlaptdmaa)s poly(orthoester)s
rlstlcs

poly g egas farbipiopheister b RS bRTHFDRE! FRIIMES including
poly(lﬁ@m&%h@ré’tk} }SOW(lbﬁldeh&) @@%l‘d&oﬂé}@%lﬁfarﬁoﬁiﬁ@ﬁ Qﬁ)ﬂye@fé%xmdes

processing tenperatures. . The bi oconpati bl e

me
peyaniidrdse,pelneonprcbelioiss athyéme)mwlwrs D o Lantythene glycol

ab l.e :
and a Pﬂlg/%rth%estetr gge%trgcgigle o(f)ﬂ}retglgn S, @?(aﬁl{e] ?? bolg %Jegtgx,ss,
polyat&sls; pohvoyandetlatds ,polﬂ&ﬁye‘tﬁ}&éhe@\@@@(o@@roﬂy@ﬁ) ¢dpdlymers; or blends,
about 25, l|ess than about 20, l[ess than about 10, |ess
Copdfﬁﬁﬁ’QEHQP“@SSﬂF§§§ t han about 10, |ess than about 5,
| ess than about 2.5, or about zero wei ght percent of

the (Hg! delp) Y& Var?’aYI%h olyHiR86f MPEdIRAnANactich®id are used. The
bi oconmpati bl e pol yner conpri ses about zero percent b

y
percemiifghth mbnemer ldrp@g'(uetw-vefgyycsyslaeldﬂPLﬁAamopﬁemer may be 0-100%,

o319 LB LT GESTRPL B HELTER [0 B SO may

emplc{MZE}ldegfeer{e gt Iablldecappédfwstdmbpperage r WhapPedPIYGACor a combination

enpl oyed 1 nclu but are not limted to,
of thegpioyfpimacmpyialse be pesdy (gl ycol i de) s:
pol y(l acti de-co-gl ycol i de)s; poly(lactic aci d) s;

pol y§(§ﬂ2ytgm i tﬁé}'n%ﬁx fcﬂﬂllgfé hﬁ%{g a)f;s 1A% fayC0 Hed G-Ik Gr in combination

acid ol y('capr ol act one ort ester )S;
with the b;o(cpimpsl}lﬁiape]lyabess mpationep Iabs\pih (r&:imbr hgt;are not limited to, polyethylene

ST TR DT TN L. W

and mRRAYEIRROEANERuraPRI1YREIRE AL SR as chitosan, alginate, gelatin, and the like,
may also be employed. Furthermore, extracellular matrix components such as collagen, laminin,
hylauronic acid, and the like, may be used. In one variation, PEG is used as the matrix forming
material. The amounts of these matrix forming materials incorporated in the drug delivery
systems are usually the same as that described for biocompatible polymer matrices. In one

variation, the drug delivery system comprises about 20% PEG as the matrix forming material.



pol yanhi dri des; pol y(di oxanone)s; poly(al kyl ene

al kyl ate)s; copol yners of pol yet hyl ene gl ycol and a
w@odogosisboest er; bi odegradabl e pol yur et hanes; PCT/US2005/044930

pol y(am no acid)s; polyetheresters; polyacetals;

polycyanoacrylates

pol y x eth ene) / pol y(ox pro Yyl ene) copol yners;

bl en ef Vagpfip e soh dgnyedstiesry, SYSSODIIRY b#yformed by the
follovxgggm\éﬁ{ogatﬂ?zﬁ gra@?g)g m{ma%%%c 09 %&{g{gﬁ) Wmeﬁ%deﬁul@%)QShm -Etsu

Chemjual €6), &¢d.] Toloo; gip}mpdrb &\)eaecii mthl?l_(ﬁé))f oapol Yowhat miagte eadded 3.0 g of
0- 100% about 15-85% jyg Eg@b or abo 35- 65%

micropgriigles age s desSHpesbbaipwPld B 87 fras iR g0 laahsPby w0 about 300

microfE dA &M gs&i)u&nﬂxmg afk eshARREAsR s ?1\3}1 %01@6@99@)@ f18ilm of about 0.5
uncappe a_conbi nation of ‘the two forns may

mm t}atlsmssbmwmdarv@m%@] Tk Ipeesserbfilng s ther erit mgo mbowrli. unen’, about 2.0

d al t t
min’, o7 ShogfS By d-porSheltin Rehtd THER HH0ve SopHerat e can also

be cut¥téin AR filnh 5T dBfed RngMOIndskia Bnersotrnaal ng(tﬁ’@%esse\dl fH1AHNA then
E and its derivatives, dimethyl sulfone

cutting rtp Al dpsirecimirthl Theldisaner sauxtechased mﬁéwééfystema@mtmn dried
| ysa gﬁgr%g § such as chitosan, alginate, gelatin,
TheET Ke) may al so be enployed Furt her nor e,
extracel | ul ar matrix conmponent s such as col |l agen,
| ani {0026] hy Véiwnahe drugadetivergrsgisitings Farkmlaterbys eropsetitles, any one of

In ane ar| tion, Gis used as th rix formn
the abgy¢-dpgcgiped éémﬁfdeﬁfEEe ed; ROE sxqml?ﬁ’ﬁ% MRS employed. Large

microp&tigfel Q}e%shﬁl%@{%@& @snk A SBR/@ntCUvHSmgﬁJ)ﬂ I%Eé’ssslﬁ b&1%Bal, the solvent
are usually t'he sane as that descri bed

evapopitoognpass nivelves empisifymgtarnodgser: somtx@neton@mlm thgrirug imea second

s 8 B I GROP 538 15 PO TE e M scont o

contidudfs pldsk @oﬁ’éiéﬂ:goideﬁi érNﬁiEMeﬁMﬁd RW voIrilRe sbleemaBathy alkH& poor solvent
foll owi ng net hod %rans of Pharnmacoat 606

for th¢ pyrapeepisrad iy st pl}qsge uEing gg:)evggmaﬁo@fstbe bradhy g@ptlle solvent off
e e Y e PR B DD, bt o

are theetparsedipstiltiatied fibal theicominudohe plsdsz eolive@eind ovashagaembve
.about 250 to about 300 mcrons. After thorough m xing,
remaipipg eppd§figh ng paste is then nolded into a flat film of
about 0.5 mm thickness using a carver press. The
presgs7yi | 'th%n& B?ﬁe%@htlﬁd&l‘é’ pRAE U@esﬂel@nﬂ@@rre@#@%tr?; Qir rate,
m2, or about 5. di scs using thin wal | on
concestratmmof e@quaﬁers Malsw acndlvumn@tx@frt afiseorimuews piaserpta. fase all

h dth b h
mpori, BBty AP PR Bl RYTh Sf aieoRgedts BF it Bepor
materibll € QHug ¢&tidandSifiel polgmidadesbt chénisirk deSysthe odepadhfi@nand agent

dri ed gvernight I n a vacuum oven.
release rate. Microparticle size may be tailored to the release profile or method of delivery

ovem%‘ﬁn

desired.

[0028]  When formulated as a semisolid, the drug delivery system will usually be
a semisolid emulsion, a gel, or a paste. Semisolid emulsions are either oil-in-water or water-in-
oil emulsions. Gels are typically suspension-type systems. Single-phase gels contain gelling
agents distributed substantially uniformly throughout the carrier liquid, which is typically

aqueous, but which may also contain an alcohol and, optionally, an oil. Examples of gelling



[0026] When the drug delivery systemis formul ated as

m croparticles, any one of the above-descri bed
wenioynesss) may be used. For exanple, PLGA may ECT/US2005/044930

enpl oyed. Large microparticles are usually prepared

using a solvent evaporation process. In general, the

sol vent evaporati on Erocess i,nvol ves enul si f

agentp iy ey be gpadtinelnde it aterioh dmitRe tad crrgsiiked aswils ﬁeldm%g@ers such as
di f f
the cagl?délg }r?'gl F S%l?,(’m%F 5,88 %ﬁb‘?& pecggir%fczj)%ﬁe%ggéﬁt I%eﬂ%‘lﬁ% écpceommercxally
underdbmélaﬂbﬁoléi'f‘ tradexﬁmkt Bydroﬁnlw polgnieesguebhapollyethyleae bmﬂm
thaé is also a poor solvent for the conponents of the
polyoxygtaylensRlyox mirRYg et 4980 IPEHD AAd PRI Vgl afqpBoh cghlgsic polymers such
s e L SOLHEON, B R Sy MRS Aok el
hydroﬂ'b’mopphnttih§lecel$ulase@lttmme,%ydan%thﬁd:ehyloﬁé lginatsucinad tragacanth and
hthe contlnuo hasg B 3gd washed tofreno%
xant 'f“éﬁ’é‘f‘n?"-‘rﬁi&“’é 38 g""[(21 ORI (QRECRSFC § HRITUGHET ndigRRLsing agents
such &B&hol ¥e ??@rmad&g beladBéE or BRYMIhgesldah bediPersed by trituration,
concentration of emulsifier, vol ume and vi scosity of
mechgm@aldmlgmgrqr |shumgsorp¢m@l@natgn§ therepfe Pastes armg@mtsghd dosage forms in
which dég { (rgtlrli uz%%e 1s 'sQf leﬁ&e'lifﬁ a slaﬁiilgle %Qse B@g%nd?l eon%h%%a%ure %f the base,

pasted @&t Idil/l@dtrbeh\heem{ty ﬁ&sftesdﬁpﬁ(ése(tﬁk&ﬁlfﬁdm ymg&tp}raee hch&ous gels The base
bi ode adatlon and agent release rate. Mcroparticle

in a fagfypastedy eneralyj n%fp@aum&rhm@opmhé £§€°lﬁ%‘f Py e dikendhpgeptes made
from Qﬁﬁ]gzd}ﬁayee%@ﬁeﬁ&séﬂsﬁ%ng %gégéogy{}ggtcéﬁo +1@{ S'gggﬁ ose %re thg:1 like as a
base.sem solid ermul sion, a gel, or a paste. Sem solid

emul sions are either oil-in-water or water-inoi

ST SOPT L3 Bl B B PR RN B e e

used mtRsHaABEAbR} And fefirt@BRY Subsfhe iR Ws trefiRoRdEibhESS the @il OThe active
which I's tgplcally ggueous but which may al so contain

agentg gengra bhised snide dop dadrvary syystemq d@;;qube@gwpn@lgd@ﬁ)ut are not limited to,

ot BESREIEp B T VR B 215 s

inﬂarﬁrhetoqaﬁgmm?éhd‘naﬂhéryp@lﬁlc petntsitlser sall molecules, and combmatlons thereof.
boxypolyalkylenes hat . may be obtalngg]conner0|al

Anti-i Live pERMERIS Y Ig Hye %Ma%tﬁﬁ% RECHANGHER] 22ehby Prpel agents,

and aftiePiidS BAPRIIY L ERGn @ah A8 ry agents mclude nonsteroidal anti-inflammatory
pol yoxyet hyl ene- pol yoxypr op ene copol yners, and

agentp @ﬂl@/&tem}daabm}hdlamma;bmagomsc Epainplee pf clemudthergpeutic agents include

alkalq@;{;I @S\A}%r ggé?ntﬁgp 9?0 Z sti E”a%tggo %;%x}h ngr}e l&%ijﬂll ?es Nucleic acids,

peptides! 4hdl p6lelndlafSQhBNdI ARk 2é Bactiad o e thi m@ebé tdedse; guns
such as tragacanth and xant han gum sodi um al gi nat e;

and gelatin. In order to prepare a uniformgel,
di s DEQ G30hg ggcémpges of antifungal agents that may be incorporated into the drug

delivery systems include amorolfine; ciclopirox; flucytosine; griseofulvin; haloprogrin;
potassium iodide sodium pyrithione; undecylenic acid; imidazole derivatives, including without
limitation bifonazole, butoconazole, clotrimazole, econazole, ketoconazole, miconazole,
oxiconazole, and sulconazole; triazoles, including without limitation itraconazole, fluconazole,
and terconazole; allylamines, including without limitation naftifine, terbinafine, and terbinafine

FB; polyene antifungal antibiotics such as amphotericin B and nystatin; antifungal organic acids



such as al cohol or glycerin can be added, or the
gelling agent can be dispersed by trituration,
worsmbassssml m xi ng or stirring, or conbi nati oNBCT/US2005/044930

thereof. Pastes are sem solid dosage fornms in which

the active agent is suspended in a suitable base.

Dependi ng on the nature of the bas ast 3 are
such agbpPeRiGI At b SAEHIattd: yr%%rtleémgfcapw isaCid e fftppptives and
cmnbﬁhp&kﬁhﬁgﬁfe aqueous gels. The base in a fatty past e

I's generally petrolatum or hydrophilic petrol atum or

the like. The pastes nmade from singl e-phase aqueous

gel s [(yléﬂ]ar amhy choiconPopaticulenarisidngabagent vell bereaddy epparent to

base 0 ive
those Hfied e Al Fop eminlt JeUBHaBEHy STuhAmD sty PETERsq by an
antifuh41 ?9&%@@@ égaﬁﬁﬁjdéfrﬁfaﬁfph&fés ayh sHMRESIRITRR. USehottRr example, a
treat conditions of the nail. The active agents
case og7 @nwlmhnwcous eflunqertaingfudgal gtld@lgy vy \pediegted vgithie broaf spertrum
antifuf ) 3ebfleteEie dinshASulRipn Ve f e Rag VR B RN A yeasts, such as
itracofdtole. | Nnfective agents, anti |nflannatory agent s,
chenot her apeuti c agents, other small nol ecul es, and

conbi nations_thereof. Anti-infective a ent ener
i ncl [32hnt ihs @Fleys agenbian constipe frf’{!i‘rﬁj ter, ‘B‘%’% ut%%’ from

greaté? @ltldnvdb'b?{ 394! ef%rﬁ & 1RIH ddapPids Sfror@é%ﬁ’ér@ﬁarpatbout 45%, from greater

anti-1n annator agents 1 ncl ude’ nonst er oi dal
than abotii $0%f frarmgesater yhamgebotsS ﬁfadfr@n@mmahan about 60%, from greater than

aboutgggﬁtfgorxg ﬁamrgé& %Rage?%}gr thgjil a&ﬁg??ﬁ %rgé{l%%%terh t%rar? ggout 8‘6%, from
greate? Mhdn@R0! 5% ﬁ’orﬁ@ﬁ‘éa@rQhérpaﬂ)ouﬁWAaﬂérhfgﬁéa@é}Qhaﬂ &out 95%, or about
Nucl ei ¢ aci ds, Ptldes and proteins are other
1

100%chyaweight fothgéltulg\ﬁﬁ WJEYYemhan omxyar@élonsté@i actj\gemOpt comprises

greateEﬁﬁlagqp i(ﬁ)g/ f th b féje\}lg/rgnl sgfgféﬁ‘ne 312 on%mgfﬂt)) ?ﬁ&pt%ra%fn%ge high

initialcdrGl e&]earsexburétl releydedsimeie \gmlaaemfthﬂ Adtive apaltepmpeisésrabout 70% by
pot assi um i odi de sodi um pyrithione; undecylenic acid;
Welghtl‘#&l@z@}‘% defsery,afsteies, including without Iimitation

bi f onazol e, butoconazole clotri mazol e, econazol e,

ket o ﬁmiol X AN A& Lagelill vary, dependi h
sulcgnaz I q}FF?gggﬁﬁngY%bddﬁlng MAtﬁ%ut [ vaaf?g%lngonsuc

factoristas geaype of il adlmmdamlb@}ngamteuem@n@m@m used and duration of

therae PR AP TRB ek 1) B doiHd ohed o u S R Bk g i unit conditon
beingdftatddi Qiveas FUBnABuANEIHA @I, BhdlsPBcididAchiySidnt ﬁsed but will usually
antlfungal organi ¢ aci dssuch as benzoic acid,

involeadélivpry of the pdiveseeniip an emeenitapelp pg,meegmgéhﬁ nailpgjt condition over
the mS’%'heé{ ﬁﬁﬂaﬁé of"tti]g'c}t&lgﬁq) 'mts' 19@ Eagg F)Iegrg/ hB&%ﬁ T}Q:edosmg regimen will

ar anti un a
generapablé taﬂomlmrtbﬂtttlsklm lehels of thi Iatihlﬁdstenedlahefuagal agEmtrcorrelate to the

exanpl e, der mat oph n COS]| e
minimgg] nql?lbltory concentraP 03/ EMI(?) t¥>r H’ler?lljspectea 1rr;¥a Xtmg age 8 ‘i)tamedy by in vitro
testing). For example, the MIC concentrations listed in Table 1 may be used in developing the
dosing regimen (Karaca et al. Diagnostic Microbiology and Infectious Disease 48: 259-264

(2004), herein incorporated by reference in its entirety).
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anti fungal agent effective agai nst dermatophytes, such
as terbinafine. As another exanple, a case of
wonyelhaesgcosi s of uncertain fungal etiol ogy mapches2005/044930
treated with a broad-spectrum antifungal agent
ef fective agai nst dermatophytes, nonder mat ophyte
nmol ds, and yeasts, such as |traconazole [0032] The
act i VW934henTahigl. cBxemplany & ¢ ftmﬁéﬁpeieerttmmnaw&elect Fungal
% fromgreater than about 35% fromgreater than
about 40% from greater than about 45% from greater
t han about 50% from greater than about 55% from
greater than about 60% fromgreater than about 65%
fro¥idbesstAemo, ffom gr edbegel IPRES about |75% f MGRanges

—?J—eai_epi_han_aboul_aoq/a_tLemgLeaI@r_Lhan_ahauL%%—_
FIfSoRiaelgr eat er t han E;Effflﬂ’hy GO p{pﬁ reat er TOtOﬁzihz about

95% or about 1000075 ho@\? ﬁ"tfl';;%‘i drug dgtj very
system In one vari é ,Ont: f.A%L1 Ve agenf conprises

KAIERALHT than 100"/0%c»0€;am% e T VET Y SyStdests DN ug

Speci

| oadi ng may be vanimgghobAeRigdenkah 1 nliggoals drug
rel ease (burst relleasmpuydhionighsvari ati gr.oiklgzacti ve
agent conpri ses abauthogdfmbyraaetght of tlhe drug
lrgehdziery system [ Oeddphyihestot al dose dedoiovesed for
an active agent wi|lTtichppipyon rdepeerditesg on [SUWR-0DACt or s
as the type of nai IT”E(??P’EY’OG(’)CI’YG‘I’”('Pon bei ng ¥r%8kPéd, the

|_active agent used| D
SuligRi*ien will al so

A 2 ﬁbflﬁ’l:t rs such & type -
of nail unit condift gh}%p ARG ’f"é;d sevel &Q%)f the
nail unit conditi ory”c,ﬁ, tO%QSpLJ iﬁ;& active @gen used,

oG ha B T T UsTat Ty IO BE HGLa-HET Y Of  TITe FbhevE agert
in an anount capabligcmbrideathdspbnihne nai|lodsn &
condi ti on over theg 7rlopRdRcrsgat i on of [t{matsrent .
Thus, in the case |cticopyohemieasns, the |dosi ng regi nen
Bifunkzolegener al | y be |tTarhophyed rgout hat ti ssue<ologgel s of
the adm ni stered afdticfopngalneagrenvieor r el [dt 85085t he
m ni mal i nhibitory TC’éfﬁ’e’@’f?W%W% (MO flov0-0ir@S
suspect ed_infectin ri / ‘and h\/ i r\8 vitro
Mtcéfgfql‘hg) For exarrEf’ "”j ncent ratq W& I st ed
in Table 1 may be p7ym,'7' On’s’;éi %
regi men (Karaca et Ta,h

V'Hg t hel iy

rec . I ophi A9 9RELG M cr obl?g(ﬁggggand
TeBHaBkd | OUS OF SEASE 285,060 40 ( Z004) . eZoehs -1

i ncor porated by refretmpsmonidnhd-snaat i et vo.0b0034]

Tabl e 1. Exenpl ary Thghophytdh@nbdréas Concent r|atoioons.odsor

Sel ect Fungal Speci7eshopb@dvérricbsher substjances nay be
Giisagdtlvided i n t he corfpo®pbroongrinor a vari et00l68 pur poses

For exanpl e, buff elripgrhvysrmesagiorhy pr eser\/QaESt‘iﬁ*\?é%5 may be

enpl oyed. Preser vatljigghyion tonsurans
Trichophyton verrucosum 1

Ciclopiroxolamine Trichophyton rubrum <0.03-8
Trichophyton mentagrophytes 0.5-1
Trichophyton tonsurans 0.125-1
Trichophyton verrucosum 4

[0035]  Other substances may be included in the compositions for a variety of
purposes. For example, buffering agents and preservatives may be employed. Preservatives
which may be used include, but are not limited to, sodium bisulfite, sodium bisulfate, sodium
thiosulfate, benzalkonium chloride, chlorobutanol, thimerosal, phenylmercuric acetate,

phenylmercuric nitrate, methylparaben, polyvinyl alcohol and phenylethyl alcohol. Examples of
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whi ch may be used include, but are not limted to,
sodi um bi sul fite, sodium bisulfate, sodium
wa toasesdfat e, benzal koni um chl ori de, chl or obutEIW$2005/044930
t hi merosal, phenyl mercuric acetate, phenylnmercuric
nitrate, nethyl paraben, polyvinyl al cohol and
phenyl et hyl al cohol % of bufferl agent s that
bufferwaséwéhwwé& qreRlp nclyéﬁa 4t &remgt limitagt #Q gogigm carbonate, sodium
a { fith 8 9&%&"&;@'&9 Ratg, d by th
borate 9 ‘ﬁﬂ@?g 3 E(?dlmg%gé H%] %gr bong:ta e, and t éFl a, approve y e
FDA ﬁmdlemﬁeded)goutm ddRAnisoatidr dEldnHmlytesjsucbuﬂseodmm chlorlde and potassium
dmi ni strat.i El ectrol ytes such as sodi um chl ori de
chlorig H‘akﬂéf%’& Rilidadi B TR RGNS 0 be i nol uded in the
conposi tions. [0036] Adm nistration . One or nore drug
del i y¥] SY Ad&TRisFRYorP COANSEhbR driddivieResydiepisahay be inserted into
portion of adigit or into any portion of the nail
the distal normm afa/@uglt@r ynte anyrpertiod of thernall waitry yaaeshefinethods, including
placelgﬁlg ugglﬁ%rcgg olgg ndfl“sllrléarség&c?rs%glfltn\re;g& %.n@ngglﬂ%&)% (.eo%'ﬁgured to
drive diersgﬁérh}ﬁlﬂeﬁﬂy)nit@ thesskih). THh®@naeinthaky tbe Iﬂf&tjﬁ@.&e@ anted Ighllﬂfﬁﬁle If
e malleable. |f desired, the conduit, e.

 desiredetbgicenduiag-salegtsedle. mawpise e sdanisto taatp?omm%ow Cjry remain at the
e [ t
target%ﬁ@ aft?xrmjegﬁq@ﬁ dl‘“JS}teeg%ﬁ %d{hgf%lst{tﬁeeﬂﬁtgg[ e r{éjegl% rtn)%nb e dRfigured such that
ncan@QﬂﬁMgﬂ@ﬁdﬂ&mehofhmhweﬂecan separate fron1the rest of
the needle. | 0037] The conduit or applicator may be

pr el W hon or e dru el i er systens. |n

one @%Et i one Cf”ﬁ r@p[i‘éa[t?r\/g%i/g ﬁ%{%y\%ﬁ’éﬂ?‘e PEEOpRdrug
delivétl E{ttdnd Qe %ltlathdmﬁ{é drhg damkwgrsteﬁq d) @hy didetvighiflh @Bnduit

del1very systen(s) may be incorporated on the tip of a

lumers Hargpotheppasitiapphe éatgdiehdprywmmﬁ@ dnqyrbeazn@%rpprfaredlg@ thetip of a
ed W th
sharpglgggé a%ﬁhcator Fggrgg?d%fi ﬁr? %%glrtr;l/ tg tbe ggeds\g{glfl gl%él?ﬂg%{og,?e.g., a spring
poweledpipplidadéri on general ly first involves accessing the
target area within the distal portion of the digit

with the condwt Once thin t et area, ,
the §¥3H nalln pag yanigtios, t}%&?t hagkp lﬁpgg%wzgsaer@%%ﬁ%brnvolves
accesélﬁ‘ tHerHi et e wAtRh tRE d}éﬁﬁ?oﬁf&nﬁ)‘f’% diPR vithuble g@t{qute rOhce within the
ut of the conduit into the Target area.
targetgaeq:ve I’J@l,,’(hd gramairal gnadiexiavpeisly rady ptessurized gh:a@embt |1me@ron| may be used to
push 58 PR o Ly B S el B, e

deliveér P BgHtdrh NplRQIdNE ot ifab&brokindtydioulke geh affedtyd S}Y tHe@ntlicdndition.
usual |l y pll)aced at or in close prOX| mty to

Thus,geemichamyersis is ke rpikgonditionheredregteds the Useg ﬁ@}tveéyg@/ﬁtem is usually
e 4 e TR SARIGHR 455t B
growing ndf U&irhijary, &’q&dor@t:hrans the nall@sedifipokeing tyeated, thbidrug delivery

roxi mal pai| fol.d.
syster?x is usually placed at or in close proximity to the proximal nail fold.

[0039]  Although the drug delivery systems have been described as being placed
within the nail unit or within the distal portion of a digit, the method of administration is not so
limited. If desired, the drug delivery systems may be placed within the tissue of any part of a
digit to treat conditions affecting those parts. For example, they may be placed within a middle
portion of a digit and/or a proximal portion of a digit. The middle portion of a digit generally

refers to those tissues or structures surrounding the middle phalanx (second phalanx). The
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[0039] Although the drug delivery systens have been
descri bed as being placed within the nail unit or
wowdokiessshe di stal portion of a digit, the nmethodusfo0s/044930
adm nistration is not so limted. If desired, the drug
delivery systens may be placed wthin the tissue of
any part of a digit to treat conditions affecting
proximplgoEtigieetrasdigit genasalingsies ta thase tasyesyy spualeas swr@wr%n%the
I proxi nal portion of
P rommlgﬂ'aﬁfl Q?%{ 81@11%&]) amﬂj/gl?étl %Ilgﬁdlaotp erbogle it generally
refers to those tissues or structures surroundi ng the
m dd{®4phal appli¢aeaenbxahpleaotaail uitiegmditiomathap eray ibetreated with
of .a .djigit generall f to those.tissues
the degortia lifiedel R s e Dpt 85 PREP b I HEdLe] sagyditions such as
infectRRg 1@ﬂ391m§ﬁ8’14 @hd @urﬂ@rrsaﬁﬁﬁrﬁﬁies BPAS! inkQRRY intRRL! GRS limited to,
Exanpl es of nail unit conditions that may be treated
distal wad latqrai@ul:mnal @e@hdmu@s@e bmdpeﬂw ogyshtoarys obin,clhitbesupbrdicial
are not limt condi tions such as . :
onyerBfS el srtimn ke PO HOmy RS i E Rt oBEchomygaiy, Candida
onychbﬁfy@@ili QR& phidalele, ERathplas 6f m@tinflamhda@on iriudél Bitake @idimited to
| at er al gungual onychonycosi s, endonyx

those émdetmwéwraée with indlagnpatpy; CE$CQFCS§H91E POPSPEIGSHs gnd lichen planus.
L t
Examgf%gé;gﬁl @%&é@éé&%@nﬂlﬁgé&grg&% éh%o 5%‘18&18 gP{osf &Igﬂ{l}cﬁxg}d (mucus)
cyst, subamplabsxasfosizannd ]i)d’nfulngﬁatahgloﬁbtomdsu dée dbuyg deifverymystems may also
limted to those conditions ssoclateg, i th ) )
be usqdrp|EAROSBIEYC BRI MR Endilions syeh FRIMINgs etlspgsy graigsgloration.
pl anus. Exanples of nail tunors include, but are not
limted to, glonmus tunor gxdigipt gk nmyxoi d (nucus) cyst,
subungual exostosis, and periungual angiofibromas. The
drug delivery systens may al so be used to treat
cosnil0dd] nailhe foliawiag agareplenseretermers filly desegjbe the manner of

maklr%gz{n%!gjlsﬁggﬁes abovk Tcgsc%ﬁ)%d% %%oﬁﬁ()nsafflyplng?r {09)8?]}% éhets gxamples in no

es serve descr
way sefB m@hnmfthﬂﬁdﬂpﬁ @f eiglinvsntivg, bhl&aﬁtbﬂme-p(ﬂ@%ﬁtfeﬂ Bexdi1lustrative purposes.
conp05|t|ons i s understood that these exanples in

olimt. the scope of this |nvent|on t
rat ndl043F o S’r@s@ Atheavise diqaigds e}PéPP%“Cﬁa FRdsiadhe %eu%s were
obtaiddd RS tHRIsBEM B&ed BAbGAat ed, the substances used in the
exanpl es were obtained fromthe sources |isted bel ow

Al drich Chem cal s, Nllwaukee W Vanconyci n Dow

Cheni cal , 13 h ilwaukee, WI
Vancomycin

Dow Chemical, Midland, MI
HPMC
PEG 3350

Eastman Chemicals, Llangefni, Anglesey, UK
Vitamin E TPGS

EMD Chemicals, Darmstadt, Germany
EDTA

Fluka, Allentown, PA
Ciprofloxacin

JT Baker, Phillpsburg, NJ
Carbamide
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PEG 3350 Eastman Chemi cal s, LlIangefni, Anglesey, UK

Vitamn E TPGS EMD Chem cal s. Darnstadt, Gernmany EDTA
w0o-200k/6633%1 | ent owmn. PA Ci profl oxacin JT Baker, PCT/US2005/044930

Phi | | psburg. NJ Carbam deLakeshore Bi omaterials,

Bi rmi ngham AL PLGA Norl and H gh Ml ecul ar Wi ght Fish

Celatin, Cranbury, NJ Gelatin Recordati Espana S.LL

Beni el (I\/Urc:| a" FI uconazol e Itraconazol e Recordati

S.p. A, M| aages gftpengiagn@d Al dri ch, Sai nt

Louis, MO D@Lé?néet hasone Ket oroI ac Li docai ne Pol y(vinyl

al cohol ) Spectrum Chem cal Mr., Gardena, CA Vitamn E

succi nat e [ 0ARhd Righ N'EJlefmraeJWéihlﬁ Higl GertingCraxburp] ¥5

wi |l enpl oy GeWitiness ot herw se indi cated, conventi onal

techni ques of pharmaceutical formul ation, nedicinal

chem stry, @Rgdihe ekbdt& s M BeRicfMiuMHhi n the skill of
the art. Su J ues are ex fully in the

literature.
Itraconazole

Recordati S.p.A., Milano. Italy
Terbinafine

Sigma-Aldrich, Saint Louis, MO
Dexamethasone

Ketorolac

Lidocaine

Poly(vinyl alcohol)

Spectrum Chemical Mfr., Gardena, CA
Vitamin E succinate

[0043]  Furthermore, the following examples will employ, unless otherwise
indicated, conventional techniques of pharmaceutical formulation, medicinal chemistry, and the
like, which are within the skill of the art. Such techniques are explained fully in the literature.
Efforts have been made to ensure accuracy with respect to numbers (e.g., amounts, temperature,
etc.), but some experimental error and deviation should be accounted for. Unless indicated
otherwise, parts are parts by weight, temperature is in degrees Celsius (°C) and pressure is at or
near atmospheric pressure at sea level. All components are obtainable commercially unless

otherwise indicated.

Example 1; Preparation of Terbinafine Microparticles and In Vitro Release of Terbinafine

[0044] A predetermined amount of the drug terbinafine HCI (3.3 g) is added to
the oil phase (polymer in solvent 5.0 g/7.0 g). The polymer is 50/50 polylactic acid/glycolic acid
with a molecular weight of about 40,000 g/mol, and the solvent is methylene chloride. The
aqueous phase (23.5 g) contains the emulsifier polyvinyl alcohol (2.5 g) to adjust viscosity.
Approximately three drops of octanol is added to the aqueous phase to prevent or minimize
foaming. Furthermore, to prevent drug loss into the aqueous phase, the aqueous phase is

saturated with the drug.
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Efforts have been made to ensure accuracy wth respect
to nunbers (e.g., anounts, tenperature, etc.), but
wWEIwR06sfper i ment al error and devi ati on shoul d BeT/US2005/044930
accounted for. Unless indicated otherw se, parts are
parts by weight, tenperature is in degrees Cel si us
near atnospheri.c pressur

g E)C)S é@ngve e§§|21|eon|8 mgﬁg)%p%r ST 151564 1oagitate e Sontintious phase at

about GOUWRACITRE bY pHideaS theRlsiRiIYiagdged BAhE AR Bus WTEIS lmxture is stirred
Preparation of Terbinaf ne Mcroparticles and In Vitro

for abpzeﬂ anghwair,ind Bgrmassedfavaeit [lcnquveAhqﬁ\emgta@ngmiemtapﬁﬁmten minutes,

the Stl}jﬁef s;beﬁggsr r%gb%al%{;bi f e éHCé%tft JQ n@n%@e? rao )o?gwmgeth}hlene chloride

will heed taBbrated aaalt@erﬁ@llswhaﬁ@plets aelidified.y &Rltatfonds thtitubd aabout 60
nol ecul ar wei ght of about 40, 000 g/ no and the

rpm ferpingher 45 Mipgehipl pEeeent AEZPIERLIOTH & he srlibiied wiraeparicdes e then
separz%%d ggﬁ% é{ Q(@.}eégg gﬁ%&is%‘pfg% X?c%%ﬁequﬂx%lﬁrﬁge tgpéa %? gftgl) continued
washiag t@nalove anpdmethifie, thoeniagpeoicks pkeaﬁ&dtamdrsre@v@ NtOmdy particles

f oam ng Furth rnpre, to prevent drug | oss
Small?rﬁp 4@@%@@%@@ PN EE SN ISHBRRASE $'3ie gpaade the ield in

differ¥ttpBriciesisl 48ksEO0hHe gded. @ One inch inpeller mxer
Is'used to agitate the continuous phase at about 600
rpm The oil phase is then slowy added to the aqueous
phas ¢004%hi s Teibinaime releasstfrom gt msropaitaaies an theaue measgred as
follo% tLap gaﬁs %ﬁo qyﬁﬁtnélgropta 1cliess{T?r Eout@e en\le/la 0?1 ra lga%@ég a%cgréi%to the
methdctﬁé\scrlpdedaibovﬁ ard Pld¥ed Uit6 ScreWap ngfss Ha% ﬂT&fdhylkle D@ml of phosphate
loride will have evaporated and the enul sion

buffer@flé@lvr@t@%bPm%plﬁﬂféhlnt%egﬁlta&tquﬁatﬁrsbaélbh%ntﬁawrraqeraébr@ﬁf 35°C. After
cont R Rk O 8P 0PSB FE R iRt bepisang episd it e

same sapaitaif éctst PBS) (The sagpkeous thed atalyred isd drgg aoncaauatinn by techniques

funpel and fllter aper fter conti nued washi t
knowp ihi§ @riashy é‘ﬁﬁP%ﬁtfP @PY> HRECHeFoiparFasers aaig‘ gqi egrhese

mlcroﬁﬁ‘ﬁ!icf%k ﬁf'éeé;(ge&p(h ¥ PRELIdTh ?eléﬁ@k)}o‘fﬁe hhaRwAQR 1 H118% g table:

are kept y adj usting t e continuous phase stirring
speed, the vield in different partjcle size classes
ckimebe adj ubt edDay 8046]| TePoyA4fine r ddaya¥e from Phg60
faelogarti cl es t@sSt hen be 3PeHsured as70-3b1 owg. L&OLH
terbinafine mcroparticles of about 330 m cron radi us
made according to the nethod descri bed above are

pl aced into_screw cap, gl ass vjals fllled with 10
phos 4 é o IPF anigigpasic f‘ﬁéeww pravilediigty wgfial Hfltg rglease Lourst

releass{ atiD G e, ket & ioa@ u QHpﬁgs@E ‘ci[nf%kng g/ent shedding of
3 X

ter centrifuging, es 0 m ‘are‘re
conidags ity dlay s ofinpoiion sSldomnuleetpirag eedea&e moutdlee fashloned to be ata

lower rate, but would be sufficient to maintain the appropriate minimum inhibitory concentration

(MIC) and/or minimal fungicidal concentration (MFC) of the antifungal agent.

Example 2: Itraconazole Microparticles and /n Vitro Release of Itraconazole

[0048]  Microparticles including itraconazole are prepared according to the
method described in Example 1 at a size of about 400 microns. In vitro drug release is measured
in the same manner as Example 1. These microparticles are expected to have a drug release

profile as shown in the following table:
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sanme anount of fresh PBS. The sanples are then

anal yzed for drug concentration by techni ques known in
W bwe/a61350 such as spectroscopy, HPLC, nass PCT/US2005/044930

spectroscopy, and the like. These microparticles are

expected to have a drug rel ease profile as shown in

the following table 00471 The njcronnrflﬁln

TS — 111

Qé\rﬁﬁr ally | rrg\n]a%’ %l gL i n!ﬁ‘)ﬁ‘}’n 4 dr Ua A% 29 (bur Qay 45

Peradesse) - Thi s 3%2%esi t abl 80-650r exam:ﬁoe85 to | oad>n{P0
the tissue quickly and prevent sheddlng of conidia in
the early days of injection. Subsequent drug rel ease

ExampRW: ACipeoffxabih MREbJafidhe aall /2 MimyRElch&d oF, Ciptitflowadihd be
sufficient to maintain the appropr| ate m ni mum

i nhi bitory concentration (M and/ or m ni mal
f ungl®48hi %ﬁ@ﬁft%ﬁ&a&nprew apflesciedintl Rl - except that

oro§B50 i BERTTA S 1 AUBRARSFAL il ERERRCLEAER, LA b o 250

micronf CThde nygcriopaniclzs arodxpeaed tophap ardrog sdeoe drofie soshoha in the
described in Exanple 1 at a size of about 400

ﬁﬂk“WP%F% . In vitro drug release is neasured in the sane

manner as Exanple 1. These nicroparticles are expected
fonave a dfug pegf¢ase proﬁ)éfa Showhyl 14 thé  Day 30
'QILIQN.Ng TRDT 856%gMpl & 3 3 proffoxagshs |  90-95
VLT Opar treres difa 1Tl I tT 0 I'(UI [STe ) UI u |8 UI | UXd(,I 4]
[0049] Mcroparticles are prepared as described in
Exanpl e 1, except that ciprofloxacin is added instead
of t ¢0as0h af These rhiveormiridesgfrovide atiglr infteal bust eSactihoagaht, which
£ abo t 250 m crons. Thesr L artlc es are
woul %b%tc gicpLenyiFpRMENty LERFTate [Qeady firig eagvesmmmf%lon levels.
This i§ Iagsfagiel ﬁi’x‘”eﬁgmbﬁbllﬁer sh&%ﬁplo RSk n‘i@cﬁ{o%‘fstrﬂs(ihﬁ%ay be introduced
provid gh 1 hitial burst of active agent, whi
duringuhel sdrgwerh ptdo:edmielfmncmpheatmgrmdmeumvg greindecaive of d@awlyld area.

Subsegégx?tldag&gt I@_éape];?v%ﬁtgl&?dg\ggrcg sg?ﬁ L8 qdlg I%\éneelr%t'g ag P’Ié\s;lé{h ?naintenance level
that c8it HleQ&1t IR HnTFBbihNRLcolBhYza88n bNiHe QSO afbd! IA@ay NIt is believed that
surgi cal procedure fromreplicating and causing an

the cunpifleleve dyng efleaspavilhoavad thertheore@ipb daigrlending pmgunte| ease

woul d be |ower, but sufficient to generate an in vivo

Examgg J‘.tﬁé}ﬁﬂﬁﬁ?é §81%!1 Phﬁgbe@gel?gé' Bg&gﬁ&“ the mcrobial
= rea. At day 7, it is

bel i eved that the cunulative drug release will equa
t he {005d} et iPregarationgfladertiiminadmgnteliveiyayptem rday. be accomplished by

w3 SR TR ol 8 o L

Toky@)ewﬁ‘}@ SOt wited Tythae ﬁ&dsterlg adddd 05 glof MrbAhase SRedBOBbigh mixing,
00000SR, net hyl cel | ul ose, Shin-Etsu Chem cal Co.
the remlgng paste is then molded into a flat film of about 0.4 mm thickness using a carver press.

The pressed film is then cut into about 1.0 mm?, about 2.0 mm?, or about 5.0 mm” discs using
thin walled Teflon straws. Square-based columns can also be cut from the film of desired length
and width by first trimming the pressed film and then cutting it to the desired width. The discs

or square-based rod like systems are then dried overnight in a vacuum oven.

[0052] In another variation, the terbinafine drug delivery system may be formed
as a strip. A saturated solution of gelatin in water is prepared. Micronized terbinafine is added
to achieve a mixture having a polymer to drug ratio of 30:70. The resulting mixture is poured

onto a glass plate covered with a standard silicone coated polyester release liner. A gardener
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Tokyo) with 2.0 g of water. To that paste is added 4.5
g of terbinafine. After thorough m xing, the resulting
waeé/e33® t hen nolded into a flat filmof aboWwCTOUSR0eEN44930
t hi ckness using a carver press. The pressed filmis
then cut into about 1.0 an about 2.0 mm, or about
5.0 m® discs using thin led Teflon straws
knife isaged - %%eab%m}ﬁasme &H%ﬁ% bhe glags platsvithbe pegulingfilm is
eS| IoinS t :
place i & Sy e Bty Bt Bl PG, T TR I RUERSEinto srips
of desited g anglowsidrte- based rod |ike systens are then dried
overnight in a vacuumoven. [0052] In another
vari a |on erbi na |ne J u% delivery system nmay be
S PPN g Doy el Y485 ution of gelatin in
water is prepared M cronlzed terbinafine is added to

achl gm% TE Mieh&dBy BRMhRdeAva9 sy sehs hthydeUfladedy Wet@hg 2.0 g of
e resultln m xture i s poured onto a gl ass

Metolp$ea$1é Wit gthny qfhweaersifamaap@stelsl dddemh 8-6cbeli vagcomycin. After

thoro@gﬁ%@%gggao&el g %Bas engrt en %&?&?ﬁx‘?@ %ﬁ ”‘1 agga%l%?? Otn(?m tﬁlckness
using bf&@rv%ﬁﬁﬂébi | TH ffredsBal Kism ﬁ)d tihéﬁi dutiinfoabauv R0 W aben 2801ﬁhm or about
dri ed overnight at 80C. The resulting f|In1|s theg)
5.0 mph disespsipg thinpvaled Teilden Jtemt FAHG-RAse splumRy e-ett from the
Bl theedss fﬂQ%@% tting it to th
il o B b e ST gy cuting o the
desiredetitlihn@h@ dBcgomndquidet tmsabed SiRewy stem@ ak tgcrachsedﬁvewagletrm a vacuum
To that paste is added 3.6 g of vanconycin. After
OVeD-t hor ough mi xing, the resulting paste is then nol ded
into a flat filmof about 1.0 mmthickness using a

car VWOSK[ €S3n aﬂ&ﬁerﬂhﬁ%ﬁ&ﬂ tHd ‘lfeﬁﬁbblﬁg&lhellﬂug?&éhvieﬂl sehrlke made by
1.0 m®, about 2.0 mm®R, or about di scs us

wettingHd. gwélu -UBCTEH-o leyrsubaituted bmrexmgwceml%%@heeﬁ%u Chemical
Co., I%gi/? ?I KX panim(?trﬂ]f (? g oF {Nlra{e% gg% ﬂfa‘? k)%lnsqg hs da%ﬁgde 2 6%& 931H¥cm After

thoroligh Ihh@nngﬁd Iree\dtmg ghdte 1sTl’m1 okled irno ashaufitre ob alsed IIOQdm thickness
't ke systens are then dried overni ght |n a,V cuaﬂa 5
using grafyer p@@sﬁ q pressse dhens (hap icatintaborh OV aRY; 40 miy gor about

5.0 m?‘f lg]_ls S{IMP%WE S@ﬂf@ﬁ@ﬂwgﬁdﬁ S‘Q@Eute' %e@ccﬁu&n?&aﬂ-al% cut from the

I tuted propyl cel I ul ose)
film of ShsiredEesgth @he width by Cost, tritnirdng th'Eqky&sed fikpand then chitidg@t to the
To t hat aste dded 3.6 of . s
desirql iy DR iscARE SRATRS AN FEGTRG™S HE CRaCtief oRgmiagh iy vacuum
ovenl S then nolded into a flat filmof about 1.0 mm
t hi ckness using a carver press. The pressed filmis
then cut into about 1 O m2, about 2.0 mm2, or about
pled:ndiragonazale g Delixgly SEEmf | on st raws.
Squar e- based colunns can aIso be cut fromthe

[0055]  Itraconazole drug delivery systems may be made by wetting 2.0 g of

Metolose SR with 2.0 g of water. To that paste is added 4.0 g of itraconazole. After thorough
mixing, the resulting paste is then molded into a flat film of about 1.0 mm thickness using a
carver press. The pressed film is then cut into about 1.0 mm?, about 2.0 mm?, or about 5.0 mm?®
discs using thin walled Teflon straws. Square-based columns can also be cut from the film of
desired length and width by first trimming the pressed film and then cutting it to the desired

width. The discs or square-based rod like systems are then dried overnight in a vacuum oven.
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filmof desired length and wwdth by first trinmmng the
pressed filmand then cutting it to the desired w dth.
wabmwedesss or square-based rod |ike systens arBCT/Lig005/044930
dried overnight in a vacuum oven. Exanple 6:
Itraconazole Solid Drug Delivery System [ 0055]
Itraconazole dru dellv- . systens may be made by
Examplg7; ;De ASONE CLEEFVRNSEE 0 g of water. To
t hat paste i's added 4 O g of |traconazole After

thor reghy m ﬁeQ%netBQs%né Qs de'hQerFs@%Eﬁs IngaytHRGBrmARd l%e@ettmg 2.0 g of
{at F

into af about |ckness usi ng
L- HP@ arﬂ/gof watessTo ﬂtaep@t@saéded% D ® qfsiexztmﬁhmqne i After Télbmlmgh mixing,

the restiing Tiste S A oban sl vy & 08" 6180 Libat Dodh BFRiRe UEaR 8 carver press.

The p@k@@ e i§ Wenfdupihtd Mot it l0hAF, MR8 7.6nhERgbbbRBD Mhﬁtdﬁbcs using
irst trimmng the pressed filmand then cuttin

thin Wlaﬁect heflafesravesd Sauaetbaserheolensreangilsosheut &opeibe dilmn desned length
and wbcft Eissf‘ir?gﬁm ggr ﬁle c;,?sgerég { ngr(l)cg t\eﬁ%é@\ngigg Ifﬁ(to t%ﬁ%ﬁgy Mdth. The discs
or squ&;eSEasm f&na&] syblema aed fhas oned oveaigigheni aekcyurs y;sénarrs may
~be formed by wetting 2.0 g of L-HPC 2.0 g of water. To
th-r PR3 ste I ed 4. O of dexanet hasone. After
s dudecame Solid RSN H Y past e is then nol ded
|nto a fIat fllnrof about 1.0 mmthickness using a

car Vﬁrospr es iido-EQi%e rar@gsa&,@e yi éyaaehs nrdge& Biade BynketiaPoWt g of

, about 2. , or "about 5 di scs using

Metolpm R wralhl %9 gDéfwatm do ﬁmastseﬁmded BAszef lidsicainns Adignthorough
o S U Rt Tl TR U R e

carver fredsh rhd @séssedifilh b then Jpreyedimashetidesittas solbrsed 0. @dvt % CA-398-
l'i ke systens are_ then dried overnjght in a vacuum

10NF golston myageing. Sirinsiofabaitnied mep by absug-(oBm are iiengyis prchdried

7 e drug delivery systens may be nade by
Ovmn%@???%gkgg%ﬁﬁkgf Metolose SRwith 2.0 g of water. To
that paste is added 2.0 g of |idocaine. After thorough
Exampie)¥i: igetotdtee $dsliDtugddelyast Sysieant hen nol ded into a flat
filmof about 1.0 mmthickness using a carver press.

The ed fil is then sprayed on

T LRAP o KstarBiap St ildR SYERe Myt ofnéS iy tist pparing a
saturaﬁfdrsbﬁﬁloﬁfofﬂbélufon&s ALid'h Wited DdidroSized mnkaroeolbb Bnhévidded to the

and dried overnight in a vacuum oven. le 9 :

solutipgetogiehicye 2 gaiKiuge Dvieg DEPYIEF {p Gpsrein <|3 56} Keerrspting mixture is
poureg bHS adghés‘iﬁét)é SV LS WD T8YanBSdf K TRE cOed bdl%st&rr@l@%e' 1. A

gardener knife is used to spread the mixture and create about a 300 mm thick film. The glass

plate with the resulting film is placed into a vacuum oven and dried overnight at 80°C. The

resulting film is then cut into strips of desired length and width.

Example 10: Methadone Solid Drug Delivery System

[0059] Methadone drug delivery systems may be formed by first preparing a
saturated solution of hyaluronic acid in water. Micronized R(-)methadone is then added to the
solution to achieve a mixture having a polymer to drug ratio of 40:60. The resulting mixture is
poured onto a glass plate covered with a standard silicone coated polyester release liner. A

gardener knife is used to spread and create about a 300 mm thick film. The glass plate with the
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saturated solution of hyaluronic acid in water.
M croni zed S(-)ketorolac is then added to the sol ution
W 2006/06838/e a m xture having a pol yner to dr ugPCEU$2003044930
40: 60. The resulting m xture is poured onto a gl ass
plate covered with a standard silicone coat ed

yester release |iner ner knife | e
result@grfé%}dw s e e Ver all A SR Ot AE RS oG ey e drutting film is
then cfu In s&?P?oﬁlle@ﬁéd Rhathean@iviibiud he resulting filmis

ace nto a vacuim oven and dried overni ght at 80C.

The resul ting f|In1|s then cut into strips of desired
Exampkendt A o methasdne and: [trveanazelo yushlelidermSystems
Dellvery Systen1[0059] Met hadone drug dellvery syst ens

N G T B

be mads bl h@ﬁlrﬁédljﬁ(é dfAQOA TSN tetid Obating Agdht GA(S/HEF ity koM ropylmethyl
havi ng pol ynmer to_drug ratio of 40;60. The resultin

cellulpionctints ugcipdfel Slnkitsy Gegnea £oplldte Tekyre Fgunh 2 of water. To

that p§§t@§%ﬂﬁgd E'Sl &%Qaﬁ%?ﬂe BRA ¥ &S 6f 1tﬂé@(ln%§§lg A'ftg?{horo%gh mixing, the
gar dener e I's used to sprea create

resultB@(anenig thiea knoldddnmtohBatdllmsef a}bbalt 0 wirt thitkresesung & cagver press.

filmis ced into, a vacuum nd er i ove
The P BB L ARG T SoIoFbA CGUE 19000 Gt e hscs using
thin vi§ied 'T@ﬂoxll Sige el %Qre%ﬁ&cheol@ﬁﬁ?@irﬁalg&be SRR 8lel AR of desired length
Dexanet hasone and |traconazol e Drug Delivery Systens

and w{@b@@]ﬁradnmnnag therprefsgd film land thea cakithgiit odbo AesrisH avidthy ghe discs
r d ting 2.0 f AQOAT
or s b Yo M 5Tt FEREREEoTphFL L st el

ceIIquse acetate su00|nate) (Shln Et su Chen1ca| Co.,

Lt d. J00Baky0.In dagaBgr)vaviatidn, Zhegccmﬁbmaicﬂf dexa'meﬁhbﬁine faag iteaconazole
is added 1.5 g of dexanet hasgne ﬂ q g
drug Jelvgvowatsmsenaydre ade oweitige 2iH &P %elattw h e s of weger. To that

paste Pfa%fdgd hs @%x%k@g%ne%ﬁ? 3"’!) éb?ﬁraﬁéﬂa%l@f ARe Wior&ué?l H¥ing, the
t ness usi ng a carver ressed filmis
resultinggrase s thenmléd:obuto daflg ﬁ’mﬁqf abbout.0 mrﬁ thrpighesousisdaoarver press.
5.0 di cs usi ng, t hi_n. wall Tef| on,str . )
The pingce] B BB bR ARONdD BRLoSiut EOARE GinaBhd: 59 rsiscs using
thin v@eﬂ’l%ﬂ mefloh SRald) 8Hehr¥bEdd BYunkns cah alsbibdBuNBoinltRe AIBS$ Bkired
| mand then cuttlngmlt to the desired width. The

lengtfda@b\gld@n bs &csatremm eporssed len aydsthensutting tq hedegirddapidth. The
discs ogl?clug{eg (ﬁlkeas%gt%na%\rlefﬁen lip Qc? %'1'% gh?{ﬁ \ng[lum oven.

Fe'to N dexane
|traconazole drug delivery systens nay be nmade by
Exampt 13: nQordbatoroDexp@hahdsonavarichCipréfl axacith Ivap ddelivdy Sysain
paste is added 1.5 g of dexanethasone and 3.0 g of

itra ol f.ter thorough m
past SRR ¢ ndsprikingiag deRrBedamnd Fioso GatBitive 46l eppystoms
may BefofKOEBY weinBD. Rg 6AEMSHin RitBIS0 g of water. To that paste is added 1.5 grams

dexamethasone and 1.5 g of ciprofloxacin. After thorough mixing, the resuiting paste is then

molded into a flat film of about 1.0 mm thickness using a carver press. The pressed film is then
cut into about 1.0 mm?, about 2.0 mm?, or about 5.0 mm? discs using thin walled Teflon straws.
Square-based columns can also be cut from the film of desired length and width by first
trimming the pressed film and then cutting to the desired width. The discs or square-based rod

like systems are then dried overnight in a vacuum oven.
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The pressed filmis then cut into about 1.0 mm®2, about
2.0 m®2, or about 5.0 mm2 discs using thin walled
waafob/o683st r aws. Squar e- based col uims can al so BET/Us$%005/044930
fromthe filmof desired |l ength and width by first
trimmng the pressed filmand then cutting to the
deS|red Mﬁdth The dIS -based rod Iike
: PH 2 G P¥SEEMy acuum oven.
Exanple 12 Cbnblnatlon Dexanethasone and
G pr @)K aciohe it 0P8 WeMahike®ystvasn dfRQZheH¥RAE BAY 5080 polylactic
dexamet hasone and ci profl oxacin drug delivery systens
acid/pnmgl}{o;eht ecidedpdymaewith ag nﬂ)eoeng vgrf:osg@l o t0. 24wt mezgutjadgmd filled into

f To that paste | d 1. r ans .
o bacf e STl g bt oBEBOG 4P T b i gppged trough a cireulr
orificd 10U R M Gavihp 8 di-RssiitdfABoRass tnh. SFEo'ﬂ?fherfmirﬂ@rd various
into a flat filmof about 1.0 nmmthickness using

lengthcsibyiifs Weresut anmestpci s Jretlito drng redeaspaping the YaP 86%9 apparatus, in

PBS, eﬂﬁ ?/h%ef( ;%éé’qé & Qe170E fiofad bayt, lggg [Qéf.%n? ERfRIcH T %ﬁr@ggh a 400 um

on STUraws. uare

circul@l @ fidegés shdtwrf ihahe fdllewhing ﬁbk@f deSI red length and wi dt h
by first trimmng the pressed filmand then cutting to

t he desi red WM d h Thn rh SECS—OoF c-qnnra hncarl rod ! ik “}’_
&j@lepm: arelth aYllll edlove rjf)l'\t iin nD?é{rJl fum Day 30
Foetledsranpl e 13: 1Dexanet hasd¥e Extlr uded®®r ug Del i véPy

System [ 0063] One gram of a well-m xed powder of
ExampeXandidnsigafe: Bticlded el pelivérgaSystemacl 70 GkibitafigeLioading
acid copolyner with an i nherent viscosity of 0.24 was

measur e ed into tch extruder and heat ed
Tor  BBYhour st Mgt Thecemuratngets it fBied i wav made by firs
mlxmg I?érBMth@H@l Ly PEG e@%‘r&ti&@f H093 @fe@?éc%v@lyf({dtzﬁ RS ht b WieNdixture was
di aneter of about 0.4 mm From ["ament,  vari ous

0.5 g)l dihgtnhi x sub was ﬁHed/\mtcea batch axtrudee sndbicatest for nne hourat ditarg. The melt

I i th dd] t i PB H
was e e Bl o s TR PRASCLOr O & LB T Bhg Jirgfbout 04
mim.. ok MG BROUHbUR |3 HIBUE i Bid L8 firSn SNk Relcase,as

t he fO||0MAng tabl e: Exanpl e 14: Terbi nafi ne Extrude
describpdip IDanple d yexsypittbatdnsteaigrampying 410 meparcaipleg 8{00pkbws removed

per sa&és% n'\%%ﬁeﬂl% yklfrggasgu%:c%‘wxﬁ ﬁgér ﬁlaﬁﬁén fae;l'éjagg frg@ A Y9 ﬁg@@%ﬁ%em is

show @it the feifowiAg BBla: espectivel y (total wei ght of t he
m xture was 0.5 g). The m xture was filled into a

hat ~h cvtrn'-h:r and haoat arl foar Ane our—at 11'-_\[" Tha

T Co/AXCT U T Il\,uL CO— 1 OT \"A N A T T LI

:ﬁW was_t han ola¥ bded lt hr & _LC_M 145, i 4 PQD?Y\3O
cpeedeasea filanentd having a dllaneter of WBout 0.4 md0
Fromthe filanent, various |length subunits were cut
and {5pd AEG/Vitamint K GPGSUdar il ddsecrbamfidesxtrideddelivery system

was n'g:g?rgﬁ lglerstg)’r%})%)ﬁ]'%g\%é%e Cmgoﬁtw%%p co(}lftalrrn%gt%grlbm%ﬁne QIC[F P]?(? 3350, and D-
a-tocopheryl polyethylene glycol 1000 succinate (vitamin E TPGS) at a ratio of 70:15:15,

respectively (total weight of the mixture was 0.25 g). The well-mixed powder was filled into a
batch extruder and heated for 1 hour at 115°C. The melt was then extruded through a circular
orifice to create a filament having a diameter of about 330 um. From the filament, various length
subunits were cut and tested for in vitro drug release, as described in Example 1. As above, the
receptor medium was PBS and the volume removed per sample was 8 ml. The pH of the
samples was 7.4. Terbinafine release from a 3.0 mm long filament is shown in the following

table.
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per sanple. Sanple pH neasured 7.4. Terbinafine
release froma 3.0 nmlong filanent is shown in the

wo odob/osasty tabl e: [0065] PEGE Vitamin E TPGS MaRGT/KS20031@14930
terbi nafi ne extruded delivery systemwas nade by first

preparing a well-m xed powder containing t er bi nafi ne
ﬁl—!(‘:l - DI:(-‘ ‘2‘2'—'\0 Qhr‘l h_ t nr\nnh A _nolva y! epe al venl

tP D'@f}am n_E qu\ ;f D :Dyﬂ% of "{yjlo
Poreigase5, rlespect8vel vl (tot 32 weight of3% he mi xtur &0
was 0.25 g). The well-m xed powder was filled into a
batch extruder and heated for 1 hour at 115C. The nelt

ot 1R R ERoA o B SRR e it fiVeR ST Gas mace

by ﬁrg‘t b@ﬁﬁﬂg a MARIUk OIS lbAREIE HRUPPRG! sndBLEAGH R r@cftdoﬁﬁstseds
invitro drug rel ease, as descri bed in Exa

respeotSlat{iel wai B of Sk K VIO o IRE ik s W g6 filled into a

e SRS 8 155 TR AP P

orificd ® BENA fil dindndBa¥ing h dvinitgertoflabeut[3306m]. Fiotd tlHle(ﬁ‘Pament various
Matri x. The terbinafine extruded delivery system

lengthyunigsywere cyt andrtessed fos g wirie drpg Fedease. asdiesrivad ilrhgxmle L. As
above?!t%lg’re Bg)r njrﬁq%rﬁtwagﬁﬁgtdn‘a R volime §elillgved d$§ Qzﬁﬁ}gl'e\(@zlsﬁ ml. The pH of

e mxture was
the samplds-wasxed T)ﬁhnﬁaﬁne/\md;eaﬁe fromch 3. ﬁtrmndor@ﬁlrahleab(lts ishicken irathe following
heated for 1 hour at 115C. The nelt was then extruded
table:t hrough a circular orifice to create a fil ament havi ng
a dianeter of about 330 um Fromthe filament, various
gpgt h subunltsprqe cut amshytrested f @yl 13 V|tro D80
el Oase, as oescqpoeo in EXagpl e 1. AS gpove, [The 55
Ebcpt Ul ITe I utTt was I"Do dllu llll:‘ VUI uire 1 Ee1move i p(:‘l

Tor I ne 9 Efteneer Peiafian b6 GRPRdRoe TRE AR vepgsystem was

made BPPHE ;;rébahhghfnqlx Wb NG iR HEOPEAA, laid PG ARGHAEHT 70:20:10

vari ation e terbinafine extruded delivery system
(total wagghtrafithe pyixfure was P28 gar Thgwallmiixed pewddr wasriiledantoraebatch

i T B, TR iy Ml crs o

to cref@WdBAm¥@Ahalinkla@Harh&kPoBabldat £15 @x! Frsie theildmbaal &ebidsdéngth
1 hour at 1150C. The nelt was then extruded through a

subungs wets et apdl iasieddor i vére diug ralense, andaseribrilindgragple 1. Asabove, the
amlV

ecofi BAFE AL PAROHS AR ERARRE BB Y

samplreebvaaga, Tesbidefaerrelred from Bx3amine lohg fd@amalioyshowtrhia the following

receptor nediumwas PBS and the vol une renoved per

table:sanpl e was 8 ni. The pH of the
Time Day 1 Day 2 Day 14 Day 30
% release 1 3 11 22

[0068)  PLGA/Vitamin E Succinate Matrix. The terbinafine extruded delivery
system was made by first preparing a mixture of terbinafine HCI, PLGA, and vitamin E
succinate at a ratio of 70:27.5:2.5, respectively (total weight of the mixture was 0.25 g). The
well-mixed powder was filled into a batch extruder and heated for 1 hour at 115°C. The melt
was then extruded through a circular orifice to create a filament having a diameter of about 415
um. From the filament, various length subunits were cut and tested for in vitro drug release, as

described in Example 1. As above, the receptor medium was PBS and the volume removed per
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sanples was 7.4. Terbinafine release froma 3.0 mn
long filanment is shown in the follow ng table: [0068]
wER@oosass@ni n E Succi nate Matrix. The terbi naf PEEUS2005/044930
extruded delivery systemwas nmade by first preparing a
m xture of terbinafine HCO, PLGA, and vitam n E
succinate at a ratio of 70:27.5: % respectlvel%
samplq g &mlndhgpH offthe sasnplesovas B4 wasrbinasige ggleasgfgom a 3.0 mm long
illed into a batch extruder and
ﬁbnmﬁggfégkgggﬁ€? 08%n§@§¥£5c The nmelt was then extruded
through a circular orifice to create a filanent having
At amet er |of dmout 415 unDafF2om tthe Pay adrent| vddayoids
bertake subynits gere cut ang tested forsin vitro disig
release, as described rn Exanple 1. As above, the
recept or nediun1mas PBS and the vol une renoved

-ﬁ)-:: E@ﬁgﬁh, ne 8I'ézgljégu Thrg‘tg) EE?# 5?,@4%}21%8 Ll“fl?, Fe\é\ﬁéﬂ{ he?' gxtruded delivery
systerPWAYMAald b thGbﬁélg b Rehik@p! & a6 HE1L AN E succinate, and PEG

Succi nat €/ PE trix. The terbinafine extruded
3350 adelratwetviwosy%l ﬁrrﬁsmsnw@d@otl@ywmghswf the pstirenyase-ad g-uFlee well-

t.erbi nafine vita
mined 3ol Jpy BT s BN ALt SUCH OF) By BB, Pt was
then ekthleditilougiea vRsulbk GHii@)to cﬂéla&: a/\ﬁllahﬁhv(l&ﬂqr[g)a/\ﬂiﬁmeMQf about 415 um.
filled into a batch extruder and heated for 1 hour at
From the fitamearyevagions lapgth %“ﬁéwt'se%rﬁ&ab%ﬂdttﬁf‘rt%gﬁ "avafror%rag Klease, as
descnl?e{gi' 1‘1'1&%@% £r ﬁg b0 {]He r?d@?ﬂ;r R a8 P@'Sae{}'iﬁttﬁé v&fume removed per
about um  Fromthe filanment, various |engt
sampls whsiRinils T\herpél cfithe smopleeshed 4f (Tlerblm'afmetrel@a@rfugn a 3.0 mm long
rel ease, crlbe in Exanple 1. As above, the
ﬁhnwpb@é ?WP“héﬁ ﬁﬁﬂ 5 and the vol une renoved per
sanple was 8 ni. The pH of the sanples was 7. 4.

Tgﬁ@lnaflnq relgase fron1a[ﬁ 6} nn1lonma§nhane1t I Bay 30
3 m the fTol{owng|tabl T0070] PV DI meTnyT 100
‘4n lﬁ\gl}lllél:: IVblL|I X% lig?)ll: te UI ||a|9|2||l:‘ € Lluueu Ul:‘ll €'y
systen1mas made by first preparing a m xture of
terbinafine HJ, PLGA and dinethyl sulfone at a ratio

of 7[9078L 5, PEGALmes GulfarstuirixeiTypterbmafing cxtruded delivery

systen}J ﬁlagg’ Pg)ﬁ dse} Z}éﬂﬁﬁ% an{%fén??oiptg guP@—F(EIf g%é%d akr_ﬂhﬂnngwl sulfone at

a rat1oVbEfS70t2563] respectivedyd(tbtar weight of the mixtharway0.23 gp Tlee welbatired powder
| ament havi ng a, di ang Fro t he

was e ‘é‘ﬁ%ﬁ?atcb SXTelsE andhetee A EbURHE S Mare. Shs M i iuded

througfhoc{ 01 Fdd1a¥ obifiRe B H48atk 8lrRAREN haSind 8FAh&E o1 Ao FRPMA. From the
ove, the receptor nediumwas PBS and the vol une

ﬁlameme rvaneuis lpagthsahtphts weais c@ antl tesTddfop i wifro dheg rslaapd, @s degssibed in

ExamPlgziS Nt tc))lver:] E}Le receptgll' r%%gﬁmf WP Bs anc? the Vollumgremoveg%er sample was 8

ml. The pH of the samples was 7.4. Terbinafine release from a 3.0 mm long filament is shown

in the following table:

Time Day 1 Day 2 Day 14 Day 30
% release 1 2 8 15

[0071)  Carbamide Matrix. The terbinafine extruded delivery system was made
by first preparing a mixture of terbinafine HCI and carbamide at a ratio of 70:30, respectively
(total weight of the mixture was 0.25 g). The well-mixed powder was filled into a batch

extruder and heated for 1 hour at 115°C. The melt was then extruded through a circular orifice
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in the followng table: [0071] Carbam de Matrix. The

terbi nafi ne extruded delivery systemwas nade by first
w@e@paeizny a m xture of terbinafine HO and car®EIEIHEs/044930

at a ratio of 70:30, respectively (total weight of the

m xture was 0.25 g). The well-m xed pomder was fiIIed

T T AT .
subun9§ bvtefeccﬁﬁ Qn&fe‘é‘éﬁ ?0131}7 firl Aamptreloael M@cﬁ%e@qﬁtﬁ‘(ﬁm@fe BbRYLbove, the

um Fromthe filament, various |ength subunits
recept\nemedmm wankB$ esd ém vobrmé renyaved @edsvaug)lfr wla@&yd The pH of the

samplE BERR” dePearie sk s A RS B Elopk A S b Ththe hiowing

table: The pH of the sanples was 7. 4. Terblnaflne rel ease
froma 3.0 mmlong filanent is shown in the foll ow ng
fahl e: Exanple 15: Terbinafine Extruded Drug L very
Symeem - 800 TePy haf i me L&¥ding [10072)ayTHe Day 50
terddeasaf i ne| extrdded de¢livery systiem wabl nmade| by filPst
m xi ng terbinafine HOJ and PEG as the matri x-form ng
material at a ratio of 80:20 respectively (total

Examﬁf&;: lgl htg e%in&fm% qgt%ﬂtdga f)r% gggglﬁerg)&;s%&e— %%ftféﬁﬁnm Loading

at 115C. The nelt was then extruded through a circular
ori f (0882} o The&ireinafifd ¢xamend dblaxcrngystéendivasetade bpfirst mixing

N N N T M (T R

weightt 8F @8 38xASisAESEY. |"ﬂﬁ:@nix‘ﬂur§>@ﬂi§ﬂ111@d lato @taRBtextriddr and heated for one
i nstead of renoving O nml per sanple, 8.0 nmM was

hour qt e d! hyemek mﬂ@n egg"n@e;cbthpqqgh@ag@p@a ortfige to create a filament having
a dlam errbdfra]l%out{zﬁ m%lb f%% {he fzrﬁ Qaéxm el%g% s&%hr?iﬁeucrg chit arrd tested for

Hown R oW ng
in vztrﬁﬂﬁglﬁ%is@l’asl dedosibed By E/xaﬁy;ﬁé erfﬁxcept&ﬁ%lﬁitwdmfaémbemg 1.0 ml per
Loadi ng [0073] The fluconazol e extruded delivery

samplgy &P @rhvvaégerﬁﬁbeéi sy sapplet SpinpiepH meaasehz gl & eﬁﬁaafpmelﬁgse from a
t rati o of 80: 20

30 minggn }arrﬁeﬁlt Isos?t ot g?{m fgfl%@lng%blge mxture is 0.5 Q).

The m xture was filled into a batch extruder and

Hémteed for pne Peut at {115@ayThe nelt Daysldt hepm  Day 30

ex¢élgghed t hfough3& cirgular100ifice to 1@oeate|a 100

fiTament having a diameter of about 0.4 mm Fromthe

filanent, various length subunits were cut and tested

n1 was rennved per sanpl e. Sanple pH neasured 7 4

Ter b{owrB] ne Thelfleectrizble@mradd deliveryl sysgnyf whsiedd by first mixing

shown in the followng table: Exanple 17 : |traconazol e
fluconagele 35d HEE quth@g]apr%@n% ﬁ;]rlal at'a ratio of 80:20 respectively (total weight

of the mixture is 0.5 g). The mixture was filled into a batch extruder and heated for one hour at

115°C. The melt was then extruded through a circular orifice to create a filament having a
diameter of about 0.4 mm. From the filament, various length subunits were cut and tested for in
vitro drug release, as described in Example 1, except that instead of removing 1.0 ml per sample,
8.0 ml was removed per sample. Sample pH measured 7.4. Terbinafine release from a 3.0 mm

long filament is shown in the following table:

Time Day 1 Day 2 Day 14 Day 30
% release 60 100 100 100
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[0074] The itraconazol e extruded delivery system was
made by first m xing itraconazole and PEG as the
WOrEios0s335mr M ng material at a ratio of 80:20 PCT/US2005/044930
respectively (total weight of the mxture is 0.5 Q).
The m xture was filled into a batch extruder and
heat ed for one_hour melt was then
plet ]/ azlegxtryded Deng PYSIERt o create a
fllanent having a dlaneter of about 0.4 mm Fromthe
il apgly vahk %‘ﬁ:oh%@é EtRdBY BElVRr VY sRen® Was Alde b?%ﬁ%lxmg
for in vitro drug rel ease, as described in Exa
ltracoemmndﬂﬂ%ﬂr as thstreeadXdorrmemtfngﬂ at rafip op8e: 29&9@6@“\/6& Qotal

er..sampl e. ur
weighfof IR FREHES BECTRPRs 2 JFisf R e R a4 eated forone
hour &NQ¥*T i Thd Melt ik ki exBruli@biheoughoeadilbiRr d8ficket @efk aGilament having
Ext ruded Drug Delivery Systen1[0075] One gr am of

a diamgi¢r ofpbetd-p oweieF rosp el pmeny. Yaipug dngthesulyaisg were cut and tested for
in v1[r§(d'r aé(?et]é)ars? la@%e&?%{s% Pr{aﬁg%tg LY! 8&%}5 Cth?tcll'lgéﬁpéfyrgﬁ%%?]:g' 1% ml per

e age
samp1308 008 vga{sn‘eﬂnoﬁéd oer rsahpl@ Shamplk [FD nieasdred 34. Ki?eelmﬁaiﬁide release from a
he wel | - m xed powde |s then filled into a batch

30mgklpna&&meaw SelpantiedpllovHg RIS 115C. The mel t i's
extruded through a circular orifice to create a

TiLRMENT hayi Ngpay §1 angt er [, ADOUl U5y 191 $ubUPLT 50
(l}%rglg.{igeUUb nEllgl ljb may lHEII’]l @ cut TrOﬂEOIOﬂe T] | anEIi] 0

I_Aall T 1J. ViE'l ||auuuc B U1 UUCU LJI U LEI VTl y ybl CTT1

[0076] Met hadone extruded drug delivery systens nay be

nade by first n1X|no R( )nethadone with a 50/50

Examptgl \: deetprolasdh qadl ¥y 3 p po| yner with an

aver age nDIecuIar MEIght of 45 000 g/nol at a ratio of

60 4 spegLi fat ' :
8(;07%?. he %\fﬁh%f pr%{l\ﬁ}gﬁbglgérfc%ﬁ a'ingﬁg mexatcg(zggée%ﬁS( )ketorolac

and 5&/>§’0 mu@edctlamdldhﬁ)aﬁgeyi:oﬁlﬁ facill dmpbllyrr&t with5@.avdage melléculas weight of
t hen extruded throu a circul orlflce to

reate .
20 009 2Bkt @ raR Ty 20 ﬁté%r@?areﬁ Well-mixedpaw HS?FI@ glled into a
e

batch%&tn\f@e{r aH%ﬁeAt%] g?ﬁyﬁg%&nhléx?r E‘g g&étlDtr 158% PS%{O'}L} lgg‘séﬂ'fg#]ar orifice to
create] a)ﬂmﬁiendlawu@mhamtee »f abrde §.36rmg. debinier of wyistelengtimnay then be

be by m xing clindanycin and a 50/50 polylactic
Cutﬁ%@ﬁ@?g@Fﬁ%Pycolic aci d copol ymer with an average

nol ecul arwei ght of 20,000 g/nol at a ratio of 50:50
ExambpteOt| Méh@dte Btridbe DX Deliery SyGtela g9) . The wel | - mi xed

powder 1s filled into a batch extruder and heated for

1 hour at 115C. The nelt is then extruded through a

ci r cl9%01 or Msthadong exirudpdedrug felrverphtstansmay by made by first mixing

R(nfLlRIBAEHiRh 58P PolAaic TR HHAYEL Elic acid copolymer with an average

molecular weight of 45,000 g/mol at a ratio of 60:40, respectively (total weight of the mixture is

0.5 g). The well-mixed powder is filled into a batch extruder and heated for 1 hour at 115°C.
The melt is then extruded through a circular orifice to create a filament having a diameter of

about 0.9 mm. Subunits of various lengths may then be cut from the filament.

Example 20: Clindamycin Extruded Drug Delivery System

[0077)  Clindamycin extruded drug delivery systems may be made by mixing

clindamycin and a 50/50 polylactic acid/polyglycolic acid copolymer with an average molecular
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Subunits of various lengths may then be cut fromthe

filament. Exanple 2 1: Gancyclovir Extruded Drug
wdlobwexsy System [ 0078] One gram of wel | - m xedP@DUSE®DS/044930

of ganciclovir and a 50/50 polylactic

aci d/ pol ygl ycolic acid copolyner wth an average

nol ecul ar weight o at. aratio

00
weighf G g0A] W) a8 SR DA ISR T BB SRS &); Shé well-mixed
powdéf ]E%)}(}ggd Ifﬁd Qb cp @&&&Heﬁéﬁd HAREd Pg Hage4ad Sf’@r The H%Wxs fifen extruded
. I's then extrude hrough a circul ar
throughra éiicnlmrtofmﬁce entreata affilhraegiaving\ai Ch:gnaedomueﬁ) S@im diameter.
abo 1.1 mm_ The xtruded fil sections are
Sub“rdﬁsﬁgé(d”?‘%ﬂ@%h%maw 5 gt t@gﬂ}ﬂedh of Phar macoat
615. The coated fil arrent sections are then dried
ExamBN¥eNNiGHHcyd1Bvid EXRGILIND Rigakl Aery O@ank enper at ur e.
Subunits of various Iengt hs may then be cut fromthe
overcoated fil anent. Exanple 22: Conbination _
Dex a8k s oftne gram of walimixed pxvdered @amyiclgviband ¢ $P(50 polylactic
. - : . . : .
acid/pg R Eg nE 3P R0 L1 ol e AR B2 RRELEBE SO . rtio of
80:201 fespectivel] is plepasdde Thd vaelt @i pemykr @ diledtigto\witateh extruder and
dexanet hasone powder in a rati o of 50;50 and then
heatecbfes Alng: ERECTTRE gicd it Arvpsgiuded bintgh driFRiss SHbeh fgreste o
filaméH ﬁ%hglé mé'i@QHtabQutq MRt TRe LEAREE Rldtiht Qéctéggare-ali‘ﬁ)ed into a 3-
melt | en sub-divided into dosage units of various
wt % haregu$isolatieh Qfdﬁiaedaqweﬂﬁ ghite. cop@®@d80dment seetomlere then dried
variation, the v amnEeterdato her yl
overigh i YRBumVip Zbir ol ERPOET e SHACUNGT SRS cpgihgmay then be cu
from thaloverc8ite®Blaangnd t hen extruded t hrough a round
orifice having a dianeter of about 0.5 mmat a
tenperature of 90C. The nelt is then sub d| Vi ded |nto
Examgleg2s L ampbinationt Dexgethasonesang: Yidanaing ed Dyug Dalivgry S

Exanpl e 23: Terbinafine Li qU| d ug DeI| very Syst em
008 b :
b 7600787 o8 Pl G RAARRGhP S G & B Rl ivery
systernespe bt imedk py rmnﬂlgtthevﬁta’miatﬁedsterrd smobhHFLﬁegdeh dexamethasone
als u The r s te
powdshinadehonl Fbalil it gxieiis Meiibird PiinalfEm b o ps Bvne a

dlamettef}%fﬁbéﬁﬁ'(Ffifnnpﬁtoaot@ﬁlbbﬁﬁngf)f S0, SPHethEIR R Bén Subf @R fdell @Rto dosage
of tenperature. Exagg e 24. Free-base Terbinafine
p

units PGB} Jkmgtig apd asoledpyarnight. of t er bi nafi ne HO may be
reacted wth sodium hydroxide at a pHof 7.5 to 13.0

}ogs fe ?(;d@(ﬁ hef Eﬁoqﬁé’%‘%rimﬁﬁ e HitiiTh & estd? %-(QE&%phJDPchEiﬁ%e is mixed

with dexamethasone powder in a ratio of 50:50 and then extruded through a round orifice having

a diameter of about 0.5 mm at a temperature of 90°C. The melt is then sub-divided into dosage

units of various lengths and cooled overnight.

Example 23: Terbinafine Liquid Drug Delivery System

[0081] Carbamide and Terbinafine were mixed at ratios of 70:30, 60:40, 50:50,
40:60, and 30:70, respectively, and then heated in small HPLC glass vials up to 170°C. The
resulting liquid was tested for injection feasibility. Tests were conducted to explore the physical

properties of the solution as a function of temperature.

25



formis to forman oily solution that can be delivered
to the site in this form A mxture of the free base

wammenéssesal t may al so be enpl oyed. [0083] Al | PCT/US2005/044930
publications, patents, and patent applications cited
herein are hereby incorporated by reference in their
entirety for al | purposes to the sane extent as if

Exam  if bigg Ci cation, patent, or patent

appllcatlon wer e speC|f|caIIy and i ndi vi dual
i ndi fMB2H t Antsquemisisnbiviop of tertidaline et @ﬁﬁh@eeacmdtmdu-‘gﬂlum

vy 38 f BBAR OGP U A VRS R P g e o

form € X@fRhean QAly PUILRAIERS cah be talivetsd t@fthélﬁﬁéeihsh@m&irrﬂ% rhikture of the
will be readily apparent to those of ordinary skill in

free b%ﬂﬁ@nérthe saff rhaygHso o emplioyediescri pti on that certain
changes and nodifications may be made thereto wthout

A I e T Y

incorg@fzﬁé&hy ederbyceliatthedr entivetly doit all purpdses fo thetshiad ekent as if each

g a nail unit condition conpris
indivigip Lﬁeagppﬁgatq%&a|pﬁgﬁnmnlwﬁtl% WG .SPG%Q%%HganQ ipiyidyplly indicated
to be Q)oﬁlt:(')rggraté?l B9 D&\ PO ih8hgh MRG0rR ﬁﬁg)éblﬁjﬁbsﬁ@ﬁstdn‘a%etﬁods have
conposi tion conprising greater th by wei ght of
been dascralzdiiv eomgdetail bp WthtEf lhmnmdn aid efagiple forwherosesofidhasity of

un on is infectign. 3. The,. .
undergiBidinh o R Sheaaf e RS 9LaRGARO! Ll L& ight of i
descriptivie HAMYGAS chandes ahdensREEAINO tnag IbaintadE théetosiithdu@eparting from

conp05|t|on is adm ni stered to the distal portion of
the spirifengdisegne of the appendagidhddsof claim 1 wherein the di stal
portion of the digit conprises a nail unit having a
nail plate, a nail bed, a nail fold, and a matri x. 6.
The nethod of claim5 wherein the conposition is
adm nistered to the matrix. 7. The nmethod of claimb5
wherein the conposition is admnistered to the nai
fold. 8 The nmethod of claim1l wherein the conposition
is adm nistered to the mddle portion of the digit. 9.
The nmethod of claim 1l wherein the conposition is
adm nistered to the proximl portion of the digit. 10.
The nmethod of claiml1l wherein the digit is a finger.
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11. The nmethod of claim 1l wherein the digit is a toe.

12. The nmethod of claim 1l wherein the conposition is

w@wbnesser ed by injection through a conduit. BGI/UI1N5/044930

nmet hod of claim 12 wherein the conduit conprises a

needl e. 14. The nethod of claim 13 wherein a portion

of the needle is configure t$4 emain in the digit

after injection of the coﬁgdg' on. 15. The net hod of

claim1 wherein the conposition conprises a liquid

sol U{iaPis clfimed BEnERLAPHeHed € B Plofecrdies el stk Patent is:

conposition conprises a suspension. 17. "The net hod of

claim1 wherein the conposition conprises an emnul sion.

18. Thé methhdfbrafeatngp mail vk eprition ¢rmprinipmadministering locally
withircodigitihaeisg a disyhli pebriio laamtdizPortiting amba hogirodl mirtadnma Tomposition
compiidigy gieitet an oM eighnoCongriveegena seni sol i d i npl ant.

20. The nethod of claim 19 wherein the sem solid

implant conprises a gel. 2 1. The method of claim19

wher ei hhe ﬁ@t@érﬁfﬁﬁlmdl Vheeirhe byhyiit sanitiorpig gifungap gnfection.

The nmethod of claim 1l wherein the active agent is

s8l ect @t frretmdtdfelgmauwhaemshs flinggl infectinalgayceanycosis.

anesthetics, anti-infective agents, anti-inflammtory

agent s The headhdicapaut Whcra@ahé Sompdsiteon is @ailinistered to the distal
poﬂmH%kﬁﬁth$ and conbi nati ons thereof. 23. The nethod of
claim 22 wherein the active agent conprises an

agti - i Fﬁl? &{eltﬁlo% cﬂgﬁ{* 1 %ﬂereﬂhﬁe HEIaﬁ‘gém% oF i &F@@om{)ﬂsees a nail unit

sel ected Trom
havm%%%%p%(taenglng? bﬁ%’ ao lef%id \éa((i:?erl ar agents, antifungal

ents antiviyr antlse tics.
Bt hod THF met laqdrﬂafjfhalﬁwﬁ?rﬁlnﬂﬂwem B SR e mavic
an anti f ungal ent 26 The nethod of claim?25
wier ei Ahe n@ﬂemitq Gl Whepeht the sorgpeseleqneld agministered to the nail fold.

group consi sting of anorolfine, ciclopirox,
f Bucyt &t nethagrefséomul whergintthé oqxnpfgaitiion ispdinarsstergdhto the middle
portion@d itlkadigi®di um pyri t hi one, undecyl enic acid, im dazole
derivatives, triazole derivatives, allylamnes,
pol yenqh@%e‘tﬁd&r&%llalﬁﬁni WhbRld %8 corﬂgéﬂllfl&ﬂﬂéhnﬂﬁl%féﬂ% the proximal
poﬁmﬁ?ﬁ dgﬁ conbi nati ons t her eof The net hod of
28 wherein the imdazole derivative i s sel ected
r ou SIS of . bi,f onaz but oconazol e,
trlﬁES%T a4 g%ﬁ%%b{“age tgggltls Qngm.conazole,

OXICOﬂ zol e, and. sul conazol e
he method of c?alm 1 wﬁereln the digit is a toe.

12. The method of claim 1 wherein the composition is administered by injection
through a conduit.

13.  The method of claim 12 wherein the conduit comprises a needle.

14.  The method of claim 13 wherein a portion of the needle is configured to remain
in the digit after injection of the composition.

15.  The method of claim 1 wherein the composition comprises a liquid solution.
16.  The method of claim 1 wherein the composition comprises a suspension.

17.  The method of claim 1 wherein the composition comprises an emulsion.

18.  The method of claim 1 wherein the composition comprises a solid implant.
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28. The nethod of claim 26 wherein the triazole
derivative is selected fromthe group consisting of
w0 tovaoesssizol e, fl uconazol e, and terconazol e. 2BCT/T§E05/044930

met hod of claim 26 wherein the allylam ne conprises

naftifine or terbinafine 30. The nethod of claim 29

wherein the allyl ne conprjses terbinafine.

mePhod T8¢ metad At BV rﬁmtth%cw%tf%l ORRTESEHY affmlsghd implant.

antibiotic conprises anphotericin B or nystatin. 32.

TBe. nefThedetfodaifglaimAé wheseigithe semvaiselisk infRlan apmprgpami gel.

acid is selected fromthe group consisting of benzoic

aciid, gakineiddofatiis, 19prapeianheseatsaid iapdare apmptises a paste.

acid. 33. The nmethod of claim22 wherein the active

agent qOEReRRSRMiAN Whérefl REHRIRIAY el?tg@ Blect@&ffrothitBe group
consi rb?gn:ﬂ es?ésaér{@st%gt e/ghgﬁtsa idfedthR o Eﬁtk ﬂflhﬂmta%}y a@et
chemotg péu%% entg' o?he?' r?&lec%@@ss%.ﬁ c%rﬁl?ag ns ther

a|n122

2@212?'. Joe %q@dﬁﬁgtc%é@%@f ek %%c‘?%ﬁ%gé?t%“ﬁ%‘?ésaa%ea%' infective
agentchenot her apeuti ¢ agent is selected fromthe group

consi sting of al kal oids, alkylating agents,

adtti nedpk asthel crldimi 23t woeginghelatiirifesivalagenttieselecgd from the
group doasismighefthndbactérinl apdntsyfaati finpaltdyentacinitiv graleagents, and antiseptics.

conprises a nucleic acid, peptide, or protein. 38. A

dnyg deihk YigstodSOFl £ ZOWRErE I thg adivieRBERROHIPriee dryantifungal agent.

effective anobunt of a conposition having greater than

39¢ bY R niMod s Rl WG ALRO bt Cffﬁﬁ 41 A6&Ht 1S WA the group

con51£te| eo?%ﬁqof(ﬁ éj 01 oJlro ﬁﬁ&tgﬁn lg?i@é ful¥ ?ml%BR) 1}1' ﬁ(?tastsxum iodide

SOdIUJi'anyé 8?? ufj¢ c.(y ng‘gam Hléll Egé,ﬁ gv 1veP Il zog% ge va?iveﬁ ailﬁl,]ammes
polyengajfube) AT HeioTa A OB ISR g gaf thereor
' infection. 40. The drug delivery system of claim 39

wRér ei he m@thwaqlalmﬁfgwwréw the ingidpee Agid4ivs Is selegted from the
groupTdoesistingyofdafonaznls, bayaspparots, clotuinardsg epprazelenkatpeonazole,
micomzbdleyexiagansdle sdseloenszmie.f r om t he group consi sting of

anal gesi cs, anesthetics, anti-infective agents,

angi - i Mk MEIMSDENEIABEXY Wherein the triazole derivative is selected from the group
consisting of itraconazole, fluconazole, and terconazole.

29.  The method of claim 26 wherein the allylamine comprises naftifine or terbinafine.
30.  The method of claim 29 wherein the allylamine comprises terbinafine.
31. The method of claim 26 wherein the polyene antifungal antibiotic comprises

amphotericin B or nystatin.

32.  The method of claim 26 wherein the antifungal organic acid is selected from the
group consisting of benzoic acid, salicylic acid, propionic acid, and caprylic acid.

33.  The method of claim 22 wherein the active agent comprises an anti-inflammatory
agent.

34. The method of claim 33 wherein the anti-inflammatory agent comprises a
steroidal or nonsteroidal anti-inflammatory agent.

35.  The method of claim 22 wherein the active agent comprises a chemotherapeutic
agent.
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chenot her apeuti c agents, other small nol ecul es, and

conbi nations thereof. 42. The drug delivery system of
w@bm@bne3350. wherein the active agent conprises BOWN/US2005/044930

antiinfective agent. 43. The drug delivery system of

claim42 wherein the anti-infective agent is sel ected

fromthe graoup co slstlng of antlbacterlm

anbi f u aﬁmeﬁe]fé slaimoys yirelp Geemoteripeiy ﬁ@g@t&, jelegted from the
groupaqnsistig of ellglaidy. ialiiaing pgenimagfineapkastis antibiAtisse ?w' fjmetabolites.

active agent conprises an antifungal agent. 45. The

dBdg d&he wethodsyfsiam lovhakimithe dctivetagemi contpnises a nucleic acid, peptide,
or proddih.i f ungal agent is selected fromthe group consisting

of anorol fine, ciclopirox, flucytosine, griseofulvin,

hag opr sagamg de RO ASsdratcbRghiSlRg 8 ActiralBuRYAliyt TR0 €e amount of a
comp‘g‘sng e?t‘é+ a hg%q%z\g g an\eRfily tfd'r'l&.za‘l) b&tained release
usefuls {r aﬁmlg anall 1?11 é’o}p@fﬁoﬂ \§Iher t){g{:]&n?t%"ﬁt'l ﬁ%@ figured for implantation

lnan@ natlons thereof 46 The drug del i very system of

claim45 wherein the i mdazol e ivatjve is selected

f B3m t H&C grusugslvensivsiemsy © gaf‘mbi &%ﬁﬁ%‘&l tE? “%‘Lt“&)‘& gonghtings a fungal
infect@ingt r i mazol e, econazol e, ketoconazol e, mi conazol e,

oxi conazol e, and sul conazole. 47. The drug delivery

syt emTbe dol@demvéfy syktemedfielaime3 % wherziol the Gegpliafdctien iss
onychoalyestied from the group consisting of itraconazole,

fluconazol e, and terconazole. 48. The drug delivery

sust emat delPAdRVAS WERREIMEILiRES Salvhotbidthe BctBRMREAS S Selected from
the grB@;g t rfsis'ﬁﬁ aF aﬁa@ée@idgagﬂeﬁ‘tﬁenéganﬁmﬁeﬁlrv@ Qo ERs, I MBLMNSN SR agents,
chemPhehal D 6n 8GR Bl oLl i By GABRLASSfkeot i

er h rug delTr ai m 45

very system o

rei ene antlf
“%Ehot gﬁhF aro B By 3R o0 Be Pkl SerEReh () Shprises an anti-
lneag?éﬁ of claim45 wherein the antifungal organic acid
Is selected fromthe group consisting of benzoic acid,
sdBi cylTihe daug deliveropsieni of daimgt? whereimdhe prti-infaetivs. agept is selected
from theeraimugpndieting ef gnt@y@t:mhagéntalaatlfnntgallagmm aitiviahegents, and
antiseptitd.ve agent conprises an anti

44, The drug delivery system of claim 43 wherein the active agent comprises an
antifungal agent.

45. The drug delivery system of claim 44 wherein the antifungal agent is selected
from the group consisting of amorolfine, ciclopirox, flucytosine, griseofulvin, haloprogrin,
potassium iodide sodium pyrithione, undecylenic acid, imidazole derivatives, triazole
derivatives, allylamines, polyene antifungal antibiotics, antifungal organic acids, and
combinations thereof.

46.  The drug delivery system of claim 45 wherein the imidazole derivative is selected
from the group consisting of bifonazole, butoconazole, clotrimazole, econazole, ketoconazole,

miconazole, oxiconazole, and sulconazole.

47.  The drug delivery system of claim 45 wherein the triazole derivative is selected
from the group consisting of itraconazole, fluconazole, and terconazole.

48.  The drug delivery system of claim 45 wherein the allylamine comprises naftifine
or terbinafine.

49.  The drug delivery system of claim 48 wherein the allylamine comprises
terbinafine. : '
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inflammatory agent. 53. The drug delivery system of

claimb52 wherein the anti-inflanmtory agent conprises

wa@2®besnsdal or nonsteroidal anti-inflanmat or ypemyesto0s/044930

54. The drug delivery systemof claim4 1 wherein the

active agent conprises a chenotherapeutic agent. 55.

The drug delivery system of .claim54 wherein the .

chBrot Rbe dpwdelivengaremial clabnderiersindhg pol¥engaglifmeal antibiotic
comprisgn ginphptegciafB af kRepfadinds, al kyl ati ng agent s,

antineopl astic antibiotics, and antinetabolites. 56.

The. dr age delg desnyrysystamfefainl4ai whadnwhesrifandaherganic acid is
select&FfrbMQh@g%b cbfsiginpUtbehfoi@sdid, saR@Ric AR, pRipidHiOh&d Mhnd caprylic
acid. 97. The drug delivery system of claim 38 wherein the

conposition conprises the active agent in crystalline

U e A R Rl A R A QBB s an ami-

n%ystemof claim 38 wherein the conposition
conprises a liquid solution. 6Q. The drug deljvery
syat emlbe deiedahvey skpemefilaime 2cuhgesiths api-tdlapdey agent
compsgasiastarpidal @ npnstreedad puigrinftammatpry 2gest.em of cl ai m 38
wherein the conposition conprises a suspension. 62.
Thé. dr The dalg detivgrysystemnofalaiml Hi whl8invtheaaive agére comprises a
chemé&Bm@p&iticiagentconpri ses an enul si on. 63. The drug
delivery systemof claim38 further conprising a

pRar m%@ﬁ%@él%e?ﬁ%m Bai 4 WhereinGfle cHdMSotBérbiSkutic agent is

1 b EhY el BMRiRinCd i bd £ing dePfts, antineoplastic antibiotics, and
:;zig %ﬁﬂg§e§§¥@éﬁ J 5lceptable&2g§$ié@z%on%ﬁnggxgmlcanl101csan
pol'ymer. 65. The drug delivery system of claim 64

. \é\gﬁ;IGISttl,lhtﬁ gretté) c?ﬁg%gg{ﬁygsmsggégn O‘{V %g}lni}ggﬁa{:)’g)%g?m is a nucleic acid,

PeptidsoPYRIPEAR | de- co- gl ycol i de)s; pol y(lactic

R
lnﬂaHHJéiftPW

57.  The drug delivery system of claim 38 wherein the composition comprises the
active agent in crystalline form.

58.  The drug delivery system of claim 38 wherein the composition comprises a sohd.

59.  The drug delivery system of claim 38 wherein the composition comprises a liquid
solution.

60.  The drug delivery system of claim 38 wherein the composition comprises a
semisolid.

61.  The drug delivery system of claim 38 wherein the composition comprises a
suspension.

62. The drug delivery system of claim 38 wherein the composition comprises an
emulsion.

63. The drug delivery system of claim 38 further comprising a pharmaceutically
acceptable carrier.

64.  The drug delivery system of claim 63 wherein the pharmaceutically acceptable
carrier comprises a polymer.

65. The drug delivery system of claim 64 wherein the polymer is selected from the
group consisting of poly(lactide)s; poly(glycolide)s; poly(lactide-co-glycolide)s; poly(lactic
acid)s; poly(glycolic acid)s; poly(lactic acid-co-glycolic acid)s; poly(caprolactone)s;
poly(orthoester)s; poly(phosphoester)s; poly(phosphazene)s; poly(hydroxybutyrate)s or
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acid)s; poly(glycolic acid)s; poly(lactic
acid-co-glycolic acid)s; poly(caprolactone)s;
w@ologpaasshoest er)s; pol y(phosphoester)s; PCT/US2005/044930
pol y(phosphazene)s; pol y(hydroxybutyrate)s
or copol ynmers i ncl udi ng poly(hydroxybutyrate)
oly(lact|de cOo- capr | act Q ycarbo at es;

copolqdefryé@q whingpelyhydryybuiratel plyda Ré%rfg( %\%Wé ;golycarbonates;
polyesserainidaskya ey Al oxapesse; ﬁnﬁa%ikyl@tehs,; cep@ymers of
polyedilylenoklyanlrnd qilyarihdssies herdegisidaile gplytedbhanes; poly(amino acid)s;
polyetheleytarse pblynesals; ol yoyamiacoy lates; pp by oxpethydened pelytwaypropylene)
copolpatyaseilaids or popolgyananaey at es;

pol y( oxyet hyl ene)/ pol y( oxypr opyl ene) copol yners; or

b '6(%:‘ ds TRE d%l%pcfg st‘éﬁle(ff‘:‘c@{lrrr]x 6gaﬁher&BQhéj{)WmQ€édt1¥§l'I)y acceptable
n the pharnmaceutically
cmﬂe?g é%g!gﬁg ég rier ?Gﬁ% i'ses a blodegradable ponnEr

Z de g%dr u egllgisver te81y gimd . 6 € angg)égm@e%‘aéable pcﬁymer
compiesd 9& arifeorafic@ 68. The drug

delivery system of claim 63 mhereln the

phdr madeediugddliyercusismatfi v weareigghpphaymgceutically acceptable
carriepodnypridey belyethylepe glyco69. The drug delivery system of

claim 38 wherein the active agent conprises 70% or

nepe ofTht dengcdutipesi dystem dficlaimi Pwherdio. thd haivdragent comprises 70% or
more 68thk ¢Bmpositei Bwmeighel ai m 38 wherein the conposition is

a liquid solution and the active agent conprises an

alﬂbl f qu@ld Iﬁvery Isydtem ofU‘;ﬁde’SU\ghggin' th€ Eé/mﬁé/ﬁ%&ms Qfliquid solution

on is a semsolid and

and t]}% a3ti{l %géve 1 g@n{és gnt?ﬁggagsag dt

he ac conpri n antlfungal agent 72.

T dr el iyer em
cdToos e dfie s Tys%te@r oA hRind Rt PO semisolid and
the ac’?‘ge aﬁ?ﬁ‘éc?ﬁlﬁﬁseﬂéfllwg f&m of clai m 38 wherein the

conposi tion conprises a suspension and the active

adént a"dimdru&@iwaw waEenT efridgim Hgwhereinzhe campositiqipcomprises crystals
of an datifungal pgeytst em of cl ai m 38 wherein the conposition

conpri ses an enul sion and the active agent conprises

anzant ithydadd deigent system of claim 38 wherein the composition comprises a
suspension and the active agent comprises an antifungal agent.

74.  The drug delivery system of claim 38 wherein the composition comprises an
emulsion and the active agent comprises an antifungal agent.
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