WO 02/ 055023 PCT/ US02/ 00282 THERAPEUTI C FI LM FORM NG COVPCSI TI ON AND
TREATMENT SYSTEM THEREFOR TECHNI CAL FI ELD This invention relates to

di seases wounasspzs and beneath fingernails, toe-nails 5 apdrasoxdoes:
surfaces and, nore particularly, to a fully integrated treatnent system
for delivering drug therapy to diseases affecting nails and skin surfaces.
WO 02/ 055023 PCT/ US02/ 00282 -2 BACKGROUND ART Di seases which affect the
skin surfaces and/or the fingernails and/or toenails of individuals are
extrenely conmmon and often create substantial difficulties for the

i ndi vi dual s who are effected d il dkéﬁiﬁiék@éhd&+iggﬁrlet of the

di seases have 5 been “H ¥§@§¥}~I§gffn f} nanngr w th no
realistically effective rE P{IREATMEN 1o )2 SEGEY to recognize t he
difficulties encountered in thls ar ea, it IS |nportant to understand the

D

uni que structure of nails. As is well known, the nail is a unique
kerati nous appendage that is produgggngALhHEmgrninative epi thelium of the
matri x. 10 The construction of a typical nail is simlar to the

construction of the skin surface in which the basal epidermal cells
produce the straﬁﬁ?1corneun1 ar der. k§rat|n t han

e errn becausa HP ERimaA THalR ¥S Rkt Rindh apa Bifenth, fRteaiits R0, 1" The

nail gross gahbh Bkiﬁ%ﬁffﬂcéé"ahﬁohhbrea drsilhig, BheRa t?ﬁlteéﬂ&@dﬁﬁeaﬂﬁ%t%?ét&ﬁ 15
fromthe matrix. The epithelial conpone s of the nail unit 1nclude the

proxi mal néirldelivening duag therapy m disgasesoaffduting kiaits and skiin girfdegs.acant hot i c,
with a granular layer having active mtotic activity. The horny end
product is the cuticle. The matrix is acanthotic w thout a granular |ayer
with very inactive mtotic activity. The horny end product is the nai
plate. The nail bed is very flat without a granular layer with



20 very inactive mtotic activity and only a few horny cells added to the
underside of the nail plate as it noves distally. Finally, the hyponychium
i s acant woomgsseest h a granul ar | ayer having active mtotPCT/@stdoors2y, wth
only a few horny cells added to the underside of the nail plate distally,
simlar to the cuticle. A wde variety of problens can be incurred either

inthe nail itself or below 25 the nail surface in treating nails and
di seases of the nail. In order to fully, understand the nagnitude of this
problem the follow ng tables are provi c?ed as representative sanple

l'istings of various diseases, disorders, and nedical problens that can be
experienced and are in need of effective treatnent: WO 02/055023

PCT/ US02/ 00282 -3 TABLE A Dermatol Qgical Diseases that Affect the Nail
Psori asi s/ pustul ar psoriasis Li CP%(B—&G—&&MIOpat hic Atrophy of the nail
Lichen Nitidus Lichen Striatus Inflammatory Linear Verrucous Epidermal News
Al opecia Areata 10 Twenty-Nail Dystrophy (Trachyonychia) Eczena with nail

i nvol venrent  Por Myifeakesxwhtich Affa@ithe skii ehifgowe ahd/oPeietfinietiadlsiand oy $denhids a
Penphi gus Vul garis 15 Bul | ous Penphi goi d Acquired Epidernolysis Bullosa
Eryt hema wvulef inddyidealgarerextesmely epmamop ardhpften create substantial difficulties for the

individuals who are effected. As detailed herein, a wide variety of the diseases have
5 been found to afflict individuals in this manner, with no realistically effective
remedy being available.

In order to recognize the difficulties encountered in this area, it is important
to understand the unique structure of nails. As is well known, the nail is a unique
keratinous appendage that is produced by the germinative epithelium of the matrix.

10  The construction of a typical nail is similar to the construction of the skin surface in
which the basal epidermal cells produce the stratum corneum. However, the nail
has a harder keratin than the skin because of the higher concentration of sulfur
matrix protein.

The nail grows continuously without a resting phase by adding new cells

15  from the matrix. The epithelial components of the nail unit include the proximal
nail fold that is similar to the skin or slightly acanthotic, with a granular layer
having active mitotic activity. The horny end product is the cuticle. The matrix is
acanthotic without a granular layer with very inactive mitotic activity. The horny
end product is the nail plate. The nail bed is very flat without a granular layer with

20  very inactive mitotic activity and only a few horny cells added to the underside of
the nail plate as it moves distally. Finally, the hyponychium is acanthotic, with a
granular layer having active mitotic activity, with only a few horny cells added to
the underside of the nail plate distally, similar to the cuticle.

A wide variety of problems can be incurred either in the nail itself or below

25  the nail surface in treating nails and diseases of the nail. In order to fully
understand the magnitude of this problem, the following tables are provided as
representative sample listings of various diseases, disorders, and medical problems

that can be experienced and are in need of effective treatment:



Darier's Disease Pityriasis Rubra Pilaris 20 Pal nopl antar Ker at oder ma

Bazex Syndryonme WO 02/ 055023 PCT/ US02/ 00282 -4 TABLE B Nail Involvenent in
System c ilbsmesess Onychol ysis which is the third nost copoDuseeaioks2di sor der
seen in dermatol ogy, after onychonycosis and warts. 5 Chrononychi a
Henorrhagi ¢ condition Onychonmadesi s (conpl ete onyhol ysysis or spontaneous
nai |l sheddi ng) Hapal onychia (soft nail) Onychorrhexis (senile, old nail)
10 Trachyonychia TABLE C Tunors of the jNails Epidermal Tunors Benign 15
Subungual corn Wart Cysts (Epidermal I'nclusion/Epidernoid cyst)
Onychomatricoma Mel anocytic Tunors 20 G onus Tunmor Myxoid Cyst Pyogenic
G anul oma

TABLE A
Dermatological Diseases that Affect the Nail
Psoriasis/pustular psoriasis
Lichen Planus
5 Idiopathic Atrophy of the nail

Lichen Nitidus
Lichen Striatus
Inflammatory Linear Verrucous Epidermal News
Alopecia Areata

10 Twenty-Nail Dystrophy (Trachyonychia)
Eczema with nail involvement
Pornpholyx with nail involvement
Parakeratosis pustalosa
Pemphigus Vulgaris

15 Bullous Pemphigoid
Acquired Epidermolysis Bullosa
Erythema Multiforme with nail involvement
Darier’s Disease
Pityriasis Rubra Pilaris

20 Palmoplantar Keratoderma

Bazex Syndryome



Mal i gnant Bowen's di sease/ squanous cell carcinoma 25 Maligant Ml onona
Dermal Tunors Benign Fibroma WO 02/ 055023 PCT/ US02/ 00282 -5 Vascul ar
Tunmors ®&onuessizsnor  Pyogeni ¢ Granul oma  Splinter Henorr bag®so2/@28ubungeal
Tunors Subungeal exostosis Subungeal Hematomas Pignented Di sorders

Hypo/ Hyper el anosi s/ nel anonychia 10 Infections Fungal infections

(der mat ophytes, yeast, deep fungus) Bacterial infections (gram positive,
gram negative bacteria, etc.) Viral Infgections (herpes sinplex, warts,
etc.) O her Infections (Atypical Mycobacteria, sporotrichosis, 15

| ei shmani asis etc.) Mxed Infection (paronichia) TABLE D Congenital
Keratinizing D sorders Darier-Wite D sease 20 Pachoni chia Congenita

TABLE B

Nail Involvement in Systemic Diseases

Onycholysis which is the third most common nail disorder seen in
dermatology, after onychomycosis and warts.
5 Chromonychia
Hemorrhagic condition
Onychomadesis (complete onyholysysis or spontaneous nail shedding)
Hapalonychia (soft nail)
Onychorrhexis (senile, old nail)

10 Trachyonychia

TABLE C

Tumors of the Nails

Epidermal Tumors
Benign
15 Subungual corn
Wart
Cysts (Epidermal Inclusion/Epidermoid cyst)
Onychomatricoma
Melanocytic Tumors
20 Glomus Tumor
Myxoid Cyst
Pyogenic Granuloma
Malignant
Bowen’s disease/squamous cell carcinoma
25 Maligant Melonoma
Dermal Tumors
Benign

Fibroma



Congeni tal Onychodyspl asia Epidernolysis bullosa Twenty-Nail Dystrophy
Pityriasis Rubra Pilaris 25 Lanellar Ichthyosis Epidernolytic

Hyper ker avo92/6550830r oker at osi s  Pal nopl ant ar ker at oder ra \rO2AQIHOR3

PCT/ US02/ 00282 . ... ... .. i -6- Periodic Shedding of the the
nail s Ectodermal Dysplasia Rothmund-Thonpson Syndrome Dyskeratosis
Congenita 5 Acrodermatitis enteropatica Goldtz' Syndrone Kid Syndrone
TABLE E Nail Changes/Di sorders Associated with Mng 10 Changes

Di scol oration Contour/Shape Surface abnormality Thi ckness 15 Decreased
Linear Gowh D sorders Brittle Nails

Vascular Tumors
Glomus Tumor
Pyogenic Granuloma
Splinter Hemorrhages
5 Subungeal Tumors
Subungeal exostosis
Subungeal Hematomas
Pigmented Disorders
Hypo/Hypermelanosis/melanonychia
10 Infections
Fungal infections (dermatophytes, yeast, deep fungus)
Bacterial infections (gram positive, gram negative bacteria, etc.)
Viral Infections (herpes simplex, warts, etc.)
Other Infections (Atypical Mycobacteria, sporotrichosis,
15 leishmaniasis etc.)

Mixed Infection (paronichia)

TABLE D
Congenital Keratinizing Disorders
Darier-White Disease
20 Pachonichia Congenita
Congenital Onychodysplasia
Epidermolysis bullosa
Twenty-Nail Dystrophy
Pityriasis Rubra Pilaris
25 Lamellar Ichthyosis
Epidermolytic Hyperkeratosis
Porokeratosis

Palmoplantar keratoderma



Onychodyst rophy - exogenous Onychauxis 20 Onychocl avus (subungeal corn)
Onychocryptosis (Ingrown nail) Onychogryphosis Splinter Henorrhages
Subungealwolezredsozsa 25 Nail Infection One of the areas thetTa®/(pesven to
be extrenely difficult for individuals to obtain an efféctiveé reiedy is
found in the treatnment of psoriasis, particularly W 02/ 055023

PCT/ US02/ 00282 -7 psoriasis associated with fingernails or toenails. It is
estinmated that there are nore than 6.46£rjllion cases of psoriasis in the
United States, affecting about 2 %to 3 % of the general Anmerican

popul ation. According to the National Psoriasis Foundation, about 200, 000
new cases are di agnosed every year, with an annual total outpatient 5 cost
of between about $1.6 in $3.2 billion being incurred. Furthernore, it is
esti mated that 5E&cHPdiciShadding pEthsitheirils are | ost each year by patients with

psoriasis. Psoriasi ils is very common and has been found in up
to 50% of all paEt%?déIr‘]%F{sgl I%'bﬂsglaglﬁnger nails seemto be affected nore often

t han toenail s, V\ﬁﬂdf,}hnm{cﬁ$m1h?soﬂrs adebnkd onal problem since patients are nore
i kely to conpl ain about nai 18, changes which are readily visible. As a

result, the effedlyskentosisdfangenita nai | di sease are both physical and
psychol 09i cal. The c(#i ni t(:tal %%’{gnst. of psoriasis of the nails are dependent
upon t he” anat om CreFrRatidy S HEPRS unit that is involved. The defects
vary greatly andGdiiUSghdebhtéi ng of one or nore nails, discoloration,

t hi ckeni ng, and onycholysis (separation fromthe 15 nail bed). The effect
of onychol ysi s c&idalysdromevol ve t he underlying subungual build-up sinilar
to onychonycoses. O her changes commonly found are nail plate

TABLE E
Nail Changes/Disorders Associated with Aging
10 Changes
Discoloration
Contour/Shape
Surface abnormality
Thickness
15 Decreased Linear Growth
Disorders
Brittle Nails
Onychodystrophy - exogenous
Onychauxis
20 Onychoclavus (subungeal corn)
Onychocryptosis (Ingrown nail)
Onychogryphosis
Splinter Hemorrhages
Subungeal Hematoma

25 Nail Infection

One of the areas that has proven to be extremely difficult for individuals to

obtain an effective remedy is found in the treatment of psoriasis, particularly



dystrophy, Mee's lines (transverse white lines in the nail plate),
Muehrcke's lines (transverse white |ines due to abnornmal vascul ar pattern
in the navo obesdozs si ble through the nail plate), splittipgraboxdoesnail

pl ate, Beau's lines (transverse furrowin 20 the nail plate generally due
tointermttent matrix psoriasis), splinter henorrhage, and subungual
hyperkerertosis. The objective of treating psoriatic nail disease is to

i nprove the physical and physchosocial debilitation associated with nai
dystrophy. Unfortunately, no treatnent presently in use is capable of
curing psoriatic nails. Al though nunerous 25 attenpts and treat nent
nodalities presently exist in the prior art, there is no specific

consistently effective treatnent for nail psoriasis. Many nodalities have
been used, PHIIASH;asPcisesd with finggknails estaspails. 1 iestigiptedahpicthesspge mare s,

radiation t E}}%@%@X ifﬁo?r ca%ﬁ%@érias@%tthg fU tlgcg §faté)sr iaﬂé?tﬁféfabgh{ f‘%ttg%% of

nodal i ties substanttal ri'sks and conp I ONS, uding syst'em ¢ WO

02/ 055023 PEHE ddn6z AR2ditan population. . According.to the3Nafiénal Phdriasisivuindsitash, at i on
conplications, at r%ﬁhy of the surrounding skin, pain, etc. In addition,
nai | | acquePBOW 28,0088 Wasesorse diagnosed eiverysyqst.i with an anfugl tasalautpatient or

licat il t i ng. i asi. | hy. ot h il

o Sor dor 5. bk PEURh a6 BPLPBIRERPC AR AR HttreBRe Bisven 1o be

i nef f ecti veeitiinfted 6205 nilidnRHuRPH welkSREFRE e yeah 'b? lg?ﬁélﬁywi%ﬁ ;;ﬁoﬂiszlise.”ded-
e,

As a result, a long-felt need has continued to exist for a sa effective
treat ment syst emPpeniasisadf]the anids naety cammemand hasdbeach foundsiatiipstb 5% of all

pr 98052l % Brk VR Bkl e R53% e S ek By o BRSO U
PSSP L BENARS sk hoBen LA e UL MBI 2
of a huh@n, changesighmy aré ecaddy Ivishle f e st sthe effectsiof psoriatipmaitidibeasg a qui ck
drying fil mare citﬁgh)ilsqga?gg E)g}gc%glogiecgli.r ed therapeutic
The clinical signs of psoriasis of the nails are dependent upon the anatomic
sites of the nail unit that is involved. The defects vary greatly and include pitting of
one or more nails, discoloration, thickening, and onycholysis (separation from the
15  nail bed). The effect of onycholysis can also involve the underlying subungual
build-up similar to onychomycoses. Other changes commonly found are nail plate
dystrophy, Mee’s lines (transverse white lines in the nail plate), Muehrcke's lines
(transverse white lines due to abnormal vascular pattern in the nail bed visible
through the nail plate), splitting of the nail plate, Beau's lines (transverse furrow in
20  the nail plate generally due to intermittent matrix psoriasis), splinter hemorrhage,
and subungual hyperkerertosis.
The objective of treating psoriatic nail disease is to improve the physical and
physchosocial debilitation associated with nail dystrophy. Unfortunately, no
treatment presently in use is capable of curing psoriatic nails. Although numerous
25 attempts and treatment modalities presently exist in the prior art, there is no specific
consistently effective treatment for nail psoriasis.
Many modalities have been used, including topical, intralesional, and

systemic modalities, radiation therapy, etc. However, most of these prior art

treatment modalities had substantial risks and complications, including systemic



agents for treating various nedical problens. Another object of the present
invention is to provide a highly effective 15 treatnent system having the
char act ewebr/esoiseat ured detail ed above which al so enpl opsT/@stembs2gr adi ent
to further enhance the delivery of the therapeutic agents. Another object

of the present invention is to provide a highly effective treatnent system
havi ng the characteristics featured detail ed above which is capable of
being easily and effectively enployed foy_treating a wide variety of

medi cal 20 conditions. Another object of the present invention is to
provide a highly effective treatnment system having the characteristics
featured detail ed above which also incorporates a hol ding and supporting

menber constructed or cooperatign with th filmformn onposi ti on and
t he heat pr 6%?88‘%d’oﬁ'é?‘?g@l‘%f‘(‘}o%gfﬂ”@n%aaé@P 4 oﬁﬁhea%m“&‘g‘t“géﬁmaﬁélmug@: Iay her

and nore spegiiki i 1 i : i : 1 J appear
herei nafter %a%b&%%%g lgeréémcz%_\;egggré? ggdjfgé@mogd\“lggﬁl’if%ﬂ%%{uw&f By

enpl oyi ng i mpplieatipn ¢s drt nailfoe reating, psatihsiof astwedl ak nhnyc other a4l disckddrsawbacks
found in pri}?r‘ art conpositions, systens, nethods and procedures are

el i m nat ed, Ho¥Ryeh thesedirior @gishahlagdusrsoavg alsodgrnesh e, inefdseivienitt - or i ent ed
treatnent s i chl B r i naj and/ o i ces
havi ng agvvi égsto&glrmé gl}ef/n agfcmnegﬁéefsggf %bctrho %;eh@% @gen%l %de %(rgeasljé%@&iar%fz% g|I§n, a

treat nent sysédhas @néhbd toastistforcd st atfec S treAmiehd sPsfe fOir MAilE SRPRA] T ON
i ncorporating one or nore therapeutic substances for application to nails

and/ or ski n d&gpseacwith Risatisfecioryrorens! bsiag foundajpsihthernresenbinvention deksi r ed,
.0, SO TR0 LR, BB Rlg 09, O Support rerber Tor 10
the present inverthefdfoRQSiS a peincipaPatec R lihecpesdnt inkention to provide a
10  treatment system for humans which is capable of being conveniently and easily
employed on any desired surface of a human, including the nail surface and skin
surface, providing a quick drying film, which incorporates desired therapeutic
agents for treating various medical problems.
Another object of the present invention is to provide a highly effective
15  treatment system having the characteristics featured detailed above which also
employs a heat gradient to further enhance the delivery of the therapeutic agents.
Another object of the present invention is to provide a highly effective
treatment system having the characteristics featured detailed above which is capable
of being easily and effectively employed for treating a wide variety of medical
20  conditions.
Another object of the present invention is to provide a highly effective
treatment system having the characteristics featured detailed above which also
incorporates a holding and supporting member constructed or cooperation with the
film forming composition and the heat producing member to assure ease of
25  application and use.
Other and more specific objects will in part be obvious and will in part

appear hereinafter.



for a wide range of nedical conditions. In particular, the nunmerous

di seases, disorders, and nedical problens detail ed above are all capable
of bei ngwoez0s023 usi ng the present invention. |In particubar/ysaimesses,

di sorders, and nedical 15 conditions including, but not limted to
psoriasis, skin cancers, warts, |eishmaniasis, mycobacteria, and granul ona
annul are can be specifically treated or inproved due to the efficacy of
the present invention and, when enployed, _the efficacy of heat penetration
in treating these disorders. In this regard, it has been established that

t he application of heat slows, 20 inhibits, or reverses netabolic
processes, imunol ogi cal processes, or biological conditions or processes
whi ch depend upon heat or are affected by heat. As a result, nunerous

medi cal conditions are effecti¥5ﬂ¥ﬂiigégiﬁiggg$ﬂ%ﬂoying t he therapeutic or
drug bearing filmform ng conpositions detailed herein in conbination with
a heating source, in accordance with the enbodi nent of this invention

whi ch 25 conpri s8y dnfiftoying @igthetpeesehr @aemivnt al s tiendiffidultisandldsovters f ound
that the use of heat produces a positive, synergistic effect on the

target ed, c&MAINPEQT GE) Goppesitions, sy deas cnpthpadyandpropediires arg eligenatedand/ or

penetration | its. In this reqgard, the topjcal use of the drugs
VO 02/ 05502@@%&%?@8%@%9%&03}@%}1’ %’éﬁ‘é‘?‘?‘%{ ¥ ’%‘He‘ghﬁ%m?f‘ﬁsd St s for
t he trea$ neathiefedtfBe tBating (HilS QAGRS skifli sHPfERHavingdWideBAked) ofgR&HEd | ons
and/ or skin and subcutaneous surfaces, as fully detail ed "above, are
i mproved or Pedblaps. i frethg present indensipn; A dreawrend fysteme ipattadend: whinly epmprises
Furtherm)reh ilhef delivery of. dr.uc?)s and/ or penetration enh%Bci ncg 3 ents to
the nail, 52dPmIRFBIRGHFONPOSIKQR iDGOFPGAUNG T PPIFheraRElE SUPHRANGER IOt i pose
of “achi evi ngpdichRsn &Y Adils MY Akin"QPLEA" RRES 3 be %M’Efog% %degé@eﬁ@fsﬂﬁf
delivery is effective on its owm and is further enhadnced by the presence
of a cont r olésitdhentongbinaticanwith @s rasilyl dnmyployedehdidieg breugpostymemberofor t he

ion is detailed belowin association with its application to

t ] {
ﬁ;iefgnah@ntvﬁglmrhe% Eeetly 4o the 3ppeAtionség- wi t h

The treatment system of the present invention possesses broad applicability

for a wide range of medical conditions. In particular, the numerous diseases,
disorders, and medical problems detailed above are all capable of being treated
using the present invention. In particular, diseases, disorders, and medical

15  conditions including, but not limited to psoriasis, skin cancers, warts, leishmaniasis,
mycobacteria, and granuloma annulare can be specifically treated or improved due
to the efficacy of the present invention and, when employed, the efficacy of heat
penetration in treating these disorders.

In this regard, it has been established that the application of heat slows,

20  inhibits, or reverses metabolic processes, immunological processes, or biological
conditions or processes which depend upon heat or are affected by heat. As a result,
numerous medical conditions are effectively treated by employing the therapeutic or
drug bearing film forming compositions detailed herein in combination with a
heating source, in accordance with the embodiment of this invention which

25  comprises the integrated treatment system.

It has also been found that the use of heat produces a positive, synergistic

effect on the targeted, controlled delivery of predetermined amounts of drugs,

and/or penetration enhancing agents. In this regard, the topical use of the drugs



10 nails. However, the present invention has equal applicability to

di seases, disorders, and nedical problens found on skin surfaces which are
unassoci aved2/vdsots nails. Consequently, it is to be underBtDod0Addat2 t he
present invention and the disclosure provided herein is equally applicable
to use on any skin surface. Consequently, the detailed use and application
to the nails is provided for exenplary purposes only 15 and, as a result,
the present invention is intended to enggopass application and use on both
nails and skin surfaces. One principal conmponent of the present invention
is afilmformng conposition which is specifically fornulated for

del i vering one or nDre t herapeutic substances to the site on which it is

applied. Wile usable .on any surface of the d the filmformng
oot ton 1 ilet PREPY cTihgi aRE 471 b PRkl TR A BspaliCisbiBha?

di sease. | naadigiedicaNcdritfoiRnd o BRinQnE s@bcui@ictusd ﬁﬁfa@@ﬁ% 'f@ll)ﬁa'élﬁ‘leﬂnces the
film formng conposition of this invention also preferabl y conprises a

filmfor rrer abeve, preamprovedeor, effactively degated by thé usshofcthe presentringentiohat i | e

carrier. erring.to Table ., 25 the formulati pn ranges for. eacg
i ngredi ent ﬁ‘E‘L?%%F? Sheé’ﬁb‘éﬁ%ﬁfdr%% aPﬂP"é pengifationsppancing gegts dp thq naik o) o

ranges and gf g-lr ngieth rrf%ﬁq heéifd H ) ! §€e fXRhQ 9@%9%? h%sv %49%? 2
TABLE | I ngredi O?era Rangg \é 51 ﬁ{re Range (% ? Y F@I m
Former 0.5 and®br hon-pifenterassystinziey trﬁhsﬁefma?lﬁe]iverﬁ is Effddtioa of.is owr2dhdlis- 6

Ther apeuti c Subst ances Required Eff ctlve Ant uired Effective Am
Sol vent / Vol &4tthes e@?I}CF‘éPy%@F pregglcgg a cgpfrel FPdeEﬁahgr%SlePhe conmposi tion of the

e LY Loty S i b e S UG 1
sel ect ed fr assotiadion fmathpitsCappsicationrtg nafls pad sheiunderlgiag tigéue, associaretl with
10  nails. However, the present invention has equal applicability to diseases, disorders,
and medical problems found on skin surfaces which are unassociated with nails.
Consequently, it is to be understood that the present invention and the disclosure
provided herein is equally applicable to use on any skin surface. Consequently, the
detailed use and application to the nails is provided for exemplary purposes only
15 and, as a result, the present invention is intended to encompass application and use
on both nails and skin surfaces.

One principal component of the present invention is a film forming
composition which is specifically formulated for delivering one or more therapeutic
substances to the site on which it is applied. While usable on any surface of the

20  human body, the film forming position is particularly usable on nails for treating
any desired nail disease.

In addition to comprising one or more therapeutic substances, the film
forming composition of this invention also preferably comprises a film former, a
plasticizer, and urea, all of which are in a volatile carrier. By referring to Table I,

25  the formulation ranges for each ingredient are readily apparent. In this Table, both

the overall usable ranges and preferred ranges are provided.



pol ymers of vinyl acetate and acrylic acid, m xed polynmers of (neth)
acrylic acid and (meth) acrylate esters, polyvinyl acetate, polyvinyl
butyryl, wobyeisms al cohols, cellul ose derivatives such PCT/U802/a0bg2S €
acet at e pht hal at e, cellulose acetate butyrate, cellulose acetate ™™
propi onate, cellulose nitrate, cellulose sulfate, ethylcellulose, and 15
cellul ose acetate. In this regard, one preferred filmformer is ammonio
met hacryl ate copolyner (11) sold underijhe brand name "Eudragit RL-100" by
Rohm Pharma GtbH, Weiterstadt, Gernmany. In addition, any desired
pl asticizers may be enpl oyed. However, in the preferred conposition, the
pl asticizer conposition conprises as | east one selected 20 fromthe group
consisting of triacetin, polyhydric gtg@iggf such as propyl ene glycol and
butyl ene glycol, castor oil, canphor hal ates. In this regard, one
referred astrcrzer conprises dibut phthal at e,[ sol' d under the brgnd
Ir[:ame " Easltomn DBT 'Beisdientci zer " nPOE tlﬁ‘i’ﬁﬁF @@’ﬁ’f )cal Lreferred Bangsi (At Wy |t he
conpositiong g&f%nﬁapresent i nventi ong sanys sui t ablje soIvgntH)ZS or vglatile
Car r| er n‘ay n ann ﬂ\lﬂfl However I f
solvent/volapmh&u@arrler preferatly conprases one lor norg sslected frlomthe
group consfsting of—atcohots—(sgch—as—ettanmot)—ketomes—{stech—as—acgt one) ,
ethers (8uchUzs WO 02/ 055023 PCT/[US02060282 -12 c|hl orof drn§, aromatifc
hydr ocar bong._(such toluene) dsiers (such as ethyl ac and wat er .
A e e L e
solvent/volag&bgm@%hhkqﬁﬂnét has been4go@6d that tjhe prqﬁprg@d conmpoynd or

5 CorT'poundS shotto—aet—as—a—solvent—for—the—earrter—andat—ah C‘v'apcrct|0n
rate which is slow enough to allow a conplete application of the active
I ngredients to na|I or. skin surfaces, as wel| as being fast enough to

prevent rub-of f & fqring W@WF’@HH iOf therfreseay Byentioqe apxdesignd Ry Former f ace
conmes Into ﬁfa?}l%] e}moél%n#&l LB ﬁluﬁlg %?&err@@orﬂﬁ@su%n ok ik Wi on for the

t her apeutic ng conposi
10 comprises at least one selected from the group consisting of polyvinyl acetate, mixed

polymers of vinyl acetate and acrylic acid, mixed polymers of (meth) acrylic acid
and (meth) acrylate esters, polyvinyl acetate, polyvinyl butyryl, polyvinyl alcohols,
cellulose derivatives such as cellulose acetate phthalate, cellulose acetate butyrate,
cellulose acetate propionate, cellulose nitrate, cellulose sulfate, ethylcellulose, and
15 cellulose acetate. In this regard, one preferred film former is ammonio methacrylate
copolymer (II) sold under the brand name “Eudragit RL-100" by Rohm Pharma
GmbH, Weiterstadt, Germany.
In addition, any desired plasticizers may be employed. However, in the
preferred composition, the plasticizer composition comprises as least one selected
20  from the group consisting of triacetin, polyhydric alcohols such as propylene glycol
and butylene glycol, castor oil, camphor and phthalates. In this regard, one
preferred plasticizer comprises dibutyl phthalate, sold under the brand name
“Eastman DBT Plasticizer” by Eastman Chemicals.
In formulating the compositions of the present invention, any suitable solvent
25  or volatile carrier may be employed. However, it has been found that the
solvent/volatile carrier preferably comprises one or more selected from the group

consisting of alcohols (such as ethanol), ketones (such as acetone), ethers (such as



10 detailed in Table I'l. In formng this preferred conposition, the film
former nanely Eudragit RL-100, is first dissolved in the

acet one/ avbanwmisorsat er carrier. After a clear solution i sp¢Dusedozszhe ot her
i ngredients are added and interm xed therein until conpletely dissolved.
In addition, the desired therapeutic agents are also added and interm xed
therewith to formthe desired therapeutic filmformng conposition for 15
application to the nails or skin. TABLEjpL | NGREDI ENT QUANTITY C obet asol
propi onate 0.05% wv 20 Uea 3% W v Dibutyl phthalate 1.5% w v Eudragit
RL-100 7% w v Ethanol 70%wv Wter gq.s. to 100% 25 In corrpl eting t he
therapeutic film form' ng conposition of this invention, one nor e

t herapeutic es are 0 rated.into th i on n sufficient
quant oy t o PREOIPARS AR hAFSRER. G ' Guba R g Pﬁ@ﬁiytmq i),

subst ance V\@n@z/a%fSOZS PCT/ US02/ 00282 - 13 enployed conprises one or nore
sel ected fromthe group consisting of corticosteroids, chenotherapeutic
agents, anest het ilus¢lectingi dri forrawlatiega combinatitraof mgregiesys famtthe par asi ti cs,

anti-viral agent ti-oxi dant nt hral i nes i mmunonodul at or s,
kerat ol yti cSOVEH Z"Oé‘?ﬂq? CHEGH ’ég Eefna}fﬁ?’fq?%bweé’rWHEd GAPPUTA B5f 5 cheni cal

product s5Copgm gbﬁrnfs RhblI8 BEAPEs I'entt B&She g?xgie? %ﬁd pﬁle%\{)a?&aft h - OMAGCH 1s it st

provi des typic conposi tions t at are effectively oyed as a par

the treat nmshiw enmghito allow heoppbae applicatiend e actieanngesdienithiosnalli artsking IS
provi ded for exe | ar poses onl and is not intended to Iimt the
present i nvERHAER 15Ks ?%belp&facShF%O“tggé%PEF"eBbWPerB@f@PGPH%PO%WH Hothri se one

or nore sel el fedhd AAMDE §8n surface comes into contact with another surface.

One preferred formulation for the therapeutic film forming composition is
10  detailed in Table II. In forming this preferred composition, the film former namely
Eudragit RL-100, is first dissolved in the acetone/ethanol/water carrier. After a
clear solution is formed, the other ingredients are added and intermixed therein until
completely dissolved. In addition, the desired therapeutic agents are also added and
intermixed therewith to form the desired therapeutic film forming composition for

15  application to the nails or skin.

TABLE II
INGREDIENT QUANTITY

Clobetasol propionate 0.05% wiv
20 Urea 3% wlv

Dibutyl phthalate 1.5% wiv

Eudragit RL-100 7% wiv

Ethanol 70% wiv

Water g.s. to 100%
25 In completing the therapeutic film forming composition of this invention, one

or more therapeutic substances are incorporated into the compositions in sufficient

quantity to provide the effect desired. In general, the therapeutic substance



10 group consisting of hydrocortisone, triantinol one, betanethasone, and
any other steroids commonly used in topical applications to the skin;
chenot heveo predspzs agents nmay conpri se one or nore sel ect pdrAus@mokdze gr oup
consi sting of 5FU, Bleomycin, nethotrexate, cytotoxic agents; anesthetics
may conprise one or nore selected from the group consisting of |idocaine,
pril ocai ne, and pranoxi ne, antihistam nes may 15 conprise one or nore

sel ected fromthe group consisting of diphenhydramne and its salts; or
doxepin, anti-bacterials nay conprise one or nore selected fromthe group
consi sting of gentamcin, tetracycline, erythronmycin, and clindanycin;
anoxicillin, anti-parasitics may conprise one or nore selected fromthe
group consi st nmet roni dazole, p thrin, and crotamton; anti-virals
may conpri s8“‘8&8’%FOWBPéeSﬁ’e&‘Ir’e%rteéale?tf:gﬁﬁof‘h@egg%‘ﬁfbc%ﬁgp%10}ng of
acyclovir: BB SndMYEARRIHC Y BCABCaRE e SndRLERNRY, GhGM the gr oup
consi st ng of ascorbi ¢ acid and tocopherol: | nunono ators may conprise
one or nor e bsekBds exhtif payasitidse agti-virpl gens| 8mtl-ng1da1ﬁts fanj apthrabnesand bet a

gl ucan; keratolytic npri se one or nore selected from the group
consi sting 6@“%‘&?‘?‘8‘3‘?1?'8¥5a§(ﬁ@‘01¥“%§ apd ?nth‘%(ml%?élﬁ c Alhayehey Midg ‘éﬂéle@h@f or 25

T e et Eflerh A Brolf e OEAP WSS LA i R Bnl ARE FGRD Jor

i mmunonodul ators urthernore a e ere n al

di scovered phatiddshepivsleconfpositionetiat gieaticetiiely employed asdedahyfare of the
alternate enbodinents of the present invention, is effective in causing

enhanci ng adEAERENt systian /b the RIeseNE inyARtiap. eﬂﬁW@Xﬁ‘édthls listinglip provadpdrfor as i s

fully detail t. nef i

03] 055055 PR HinESe R, U ROR RS 1R e kBl i BRRS hbrcll
present inventi oin ERYPIgARE cORRoSErdidy Ray s&hpﬁéee@hefdrqmefseleefeatf%rﬁﬂ{w sting
of solvents, surfactants, ethers, esters, fatty acid glycerides, urea,

ol eates]Ol i gmmswm@ OW@QCOYGmeotmmm(ﬂ@lec(bﬁt]amgmasoneAanﬁam}w&lsed above,
Ege present séenv ntion cog}) #' 1c ﬁ%ﬁ?@‘u‘e’ of 3 gﬁ tel c., 5 fi Ilr(p fortgn ng
nposi ti on Sp%%‘@ﬂ P bieRica EIBH’SF“} RYULICLAgENLS | 50 of
a heat del i y@)cofprREond\bl fldré SeI&WR RYRANE @rdﬁ%@%hﬂ?ﬁﬂgo@f $¥1 "Biebfiycin,
methotrexate, cytotoxic agents; anesthetics may comprise one or more selected from
the group consisting of lidocaine, prilocaine, and pramoxine, antihistamines may
15  comprise one or more selected from the group consisting of diphenhydramine and its
salts; or doxepin, anti-bacterials may comprise one or more selected from the group
consisting of gentamicin, tetracycline, erythromycin, and clindamycin; anoxicillin,
anti-parasitics may comprise one or more selected from the group consisting of
metronidazole, permethrin, and crotamiton; anti-virals may comprise one or more
20  selected from the group consisting of acyclovir; antioxidants may comprise one or
more selected from the group consisting of ascorbic acid and tocopherol;
immunomodulators may comprise one or more selected from the group consisting of
imiquimod and beta glucan; keratolytics may comprise one or more selected from
the group consisting of salicylic acid; and anti-neoplastics may comprise one or
25  more selected from the group consisting of cytotoxic agents and immunomodulators.
Furthermore, as detailed herein, it has also been discovered that the use of a
heat gradient, as provided by one of the alternate embodiments of the present
invention, is effective in causing enhancing agents to be more efficiently employed.

In this regard, as is fully detailed below, enhancing agents which particularly benefit



therapeutic filmformng conposition. In the use of the present invention
on a nail and/or skin surfaces, the therapeutic filmform ng conposition

i s appliadoomosshss nail and/ or skin surface. Once the filPCT/ageroore

est abl i shed, the heat delivery nenber, 10 when enpl oying this enbodi nent,
I's placed over the nail to provide a continuous heat gradient directly to
the affected nail and/or skin surface. As stated above, the application of
heat has been found to enhance the deljyery and efficacy of many

t her apeuti c substances. Wien enploying this enbodinment, heat delivery is
preferably achi eved by enpl oying a heat delivery pad 15 used in conbi nation
with a holding nenber. In the preferred construction, an exotherm c pad or

heat deli ver tch is enpl d for.the heat. source. Exothermc ads or
neat del | vertympREaHies! HEyBmEEienr B hg Gese it ioh COmERGE PFLPLEPTY compr i se
a porous fi SHOVS r t em cal s
which w || rkéelg(gfd g?g!t ﬁ%r m ca&rgfs%lggggﬂﬁ&eqﬁgg{thlﬁ éttﬁ&rgp%gégn%gggﬁaoxygen.
20 Al t hough ghyeyridiss uread olrhes] lipdsemes retimoidsyaind edusiex odipourids. pads or heat

delivery patches t&/fl cal Ia¥ contain noxa or, a m xture of iron powder,
activated char cods di PYfarthe PiRsgTE invenHoR gomprises ths Wt of \peqh9rapg1tm xture

of al kal yneg ﬁHlff)llrﬁlﬁﬁ B oélfl md%ﬁérﬁi%ﬂ@'e &Oeéﬂ%o%%ﬁgqt%ﬁd*aﬂs@?o Elggps?ﬁ]f! S

stored in an i1 nert, oxygen- ree prevent exposure oxygen

prior to usase ¢fia aekﬂndtahvmy nientbep Which Bfenipl®eddd cambinafioR withuhé i ci ent si ze
to assure that the required air flowis achieved. If desired, any
al ternate hél}flral}ﬁ%%iﬁéprf@“ﬁbl&& compegitien., Itothe s of theqirpssat maantinn mn@yed

Prior to us ag i | e in.a u

odor | ess o PUbhER bR ey BeshadiiE T ol To bl 1y Ml
patch/ pad wedrei BiEinistrfhdte SR e fMNhyr fi@éstzw]ishéd YRShea? Ae B Pintebet £act i on
takes place. WO 02/ 055023 PCT/ US02/ 00282 - However, once the pouch is

open, th@ pideeraplaying this arbagementy is Ilﬂecedlqvet: Ehgsml to hpeowdhenommugus o react
and, e oot S SHEIRIF d B35S sy AL sl P o enbodientof Che
As stated above, the application of heat has been found to enhance the
delivery and efficacy of many therapeutic substances. When employing this
embodiment, heat delivery is preferably achieved by employing a heat delivery pad
15  used in combination with a holding member. In the preferred construction, an
exothermic pad or heat delivery patch is employed for the heat source. Exothermic
pads or heat delivery patches have been previously developed and typically comprise
a porous film or pad of woven or non-woven material incorporating chemicals
which will react exothermically to generate heat in the presence of oxygen.
20  Although any desired chemicals can be employed, exothermic pads or heat delivery
patches typically contain moxa or a mixture of iron powder, activated charcoal,
wood fibers, water and salt. Alternatively, a mixture of alkaline sulfides and iron
carbide are employed with the chemicals stored in an inert, oxygen-free, chamber to
prevent exposure to oxygen prior to use. In addition, the pores of the pad are of
25  sufficient size to assure that the required air flow is achieved. If desired, any
alternate heat producing pad, product, or construction can be employed.
Prior to use, the patch/pad is typically sealed within a pouch which is
odorless or formed with an inert gas, such as nitrogen. As long as the patch/pad

remains in the sealed container until use, no chemical reaction takes place.



delivery patch is separately enployed by having the user place the pad or
patch on 5 the desired site where heat treatnent is being sought. If
desired, whe2tssai3 del i very patch or exotherm c pad i s seppcBUStpos®cuUred to
the desired site by adhesive nmeans associated therewith. Once the =™
patch/pad is secured in the precisely desired | ocation, the holding nenber
of the treatnent systemof the present invention is affixed to the desired
10 |l ocation, peripherally surroundi ng apg_securely mai nt ai ni ng the heating
pad or exotherm c patch in the desired location, assisting in regulating
and controlling the heat level and air transm ssion to the exotherm c pad
or heat delivery patch. In this way, the desired, controlled heat delivery
or heat gra?{ent S reﬁ%ized, enablins}a bro range of nedi cal conditions
h

to be ef fectiOVENSF ORESINEPOULh IS.QRFN; 5 Pressncs ohhgionygensinthe air spuses thee at

delivery fo i i B itions, the wuse
of a he;t g?g‘%@gﬂg k(gag&%tr%%ﬁégg %ged%ﬁogﬁgﬁo%?&ngﬁtlgﬁkoﬁémf ully integrated

treat ment syst eniwthi¢ rab@liarandéf the pestntdnvensionf the @komermic jad @y heg and
enhancing the,  penetration of the system c and topical nedications
i ncor por at edelivery patch peseppraRly smplqyednby dawing ghewsep dlace ithmpadr pateh en evi dent

ar o i f ot oo Phete et b Bhedh i BERR et PR e ARV ' Ohe

present i nventhonexdberiiat phd atscparedy s@afedathineidsmiel spé by Ranhdsiveahemit
system of the present invention incorporates a heat delivery patch or

exot hermi ¢ p#acipigddbarpwvithti on with a hol ding menber which naintains the
et e Lvery, Peksl. . ARats D35 Pl WieheBLASRE KT L BakBREL 1,
or a heat ghREiLRAbS ihe tAARhEMRdystéf IR pleiht iM@htion R affikddtoRBOAELiRLI ON
enhanci ng agents may be integrated into the treatnent systemof this
i nventi b f dncafien, tfesiphemliy nerrowndingyéind sesurefyf memtaining\EheORfaling P2& or
PCT/ US02/ 002802t - 116 g@ﬁ anea ei n mcgt?ont he Jse .0f heat has been wi dely
docunent ed E¥otheimigp e desire , assisting in regulating and controlling the

heat level and air transmission to the exothermic pad or heat delivery patch. In this

way, the desired, controlled heat delivery or heat gradient is realized, enabling a

broad range of medical conditions to be effectively treated. In addition to providing

15  controlled heat delivery for the direct treatment of certain medical conditions, the
use of a heat gradient as provided by this embodiment of the fully integrated
treatment system of the present invention is effective, improving and enhancing the
penetration of the systemic and topical medications incorporated in the therapeutic
film forming composition.

20 As is evident from the foregoing, a wide variety of broadly diverse medical
conditions are effectively and efficiently treated using the treatment system of the
present invention. As detailed above, one embodiment of the treatment system of
the present invention incorporates a heat delivery patch or exothermic pad in
combination with a holding member which maintains the heat delivery patch or

25  exothermic pad in a precisely desired location where the particular medical problem
is manifested or where heat delivery or a heat gradient is desired. In addition, nail

or skin penetration enhancing agents may be integrated into the treatment system of

this invention for further enhancement of its efficacy.



treatment of warts. In this regard, heat treatnment for warts is fully
disclosed in Dvoretzky. U S. Patent 5,053,024. However, the use of heat in
treati ngwoheosselsi n  di sorders or nedical conditions as weCt/va®/doke use of
heat for assisting in the 5 transm ssion and/or absorption of nedicines and
nai | / skin penetration enhancing agents is generally unknown and represents
an advance in this technol ogical area, particularly in conbination with a
therapeutic filmform ng conposition. Bygenploying this embodi ment of the
treatnment systemof the present invention, which conprises a therapeutic
filmformng conposition in conbination 10 wth a holding nenber and a
heat delivery patch or exotherm c pad, the tenperature of the nail or skin
is elevated and i nt ai ned bet ween agbout. 39 to 45C., for periods of tine

rangi ng bet ween (rea ingwhich hegsgrad hegtrhag baen wigely ﬁ‘ycweé‘y‘ﬁ iythet he
present inventl o of Q/ﬁrtpe‘ﬁ% }’eggrcf %e%&&%éﬁl%f‘@?’ahs W ?lg c{f%cio%e(? posed is

mai ntai ned in a sma represen e Op I mum heat

15 exposur e Dvoretikyedl. lS“G’atehﬁS 053024l }rdw}elt itREunet 1kat inviesdiing oktiee skineci sel y
desired nmedicines. As a resul t, optinmum perfor mance and treatnent is

real i zed. | disqedesy emmedical eanditieas ps wellas thernseroe iheat, for h@l%mgpmthe menber is
specific II ned,for. bein | C an able to a part of
the bodys. s TERTEEHEN Ry ol apstpih G inibe AN afRLAE sh@nl T th Che
nai | being bg&nd Renaiy AAkhGWRARY Fdprdsbits Ah A8VARE ¥n BES tetRibIbACATFQN | N
cooperating association with the film form ng conposition and the heat

del i very papatiicolarlyipchmbiriatiopadith #inetapeuticofile) forntieg suppmwitiomenber of t he

bar e cul arly des Byieeptpane 155 fiabafieat of G Heaasar S OLAF BESEh or
exot her ni ¢ paRnion, SYRER 8b ghé’e%" 'meﬂ &ﬁ{cafmn fo%ﬁlfngrﬁpcisgf g%HﬁleﬁuBﬁ'at t he
precisely 25 required tenpeérature S are nalntaine opt1 mum oxygen

fl ow i s10eahmithedhdldmg mhabq:rramdlastmlayddafsryr paictper exutheyfni¢ padk . thelteenpetanner t

menber form ac nent of the holding systemaof the resent i nvention
may be consf’?ﬂlﬁ ‘?rrﬁ?%n plgvated agd %‘?@W%PE‘WGN?@E}F as 8?1%5 Cor forpr ovi di ng

the desiredpeGblCitimé BingSetdien 40U LAY 16 AELRO I AubRGh! ¥y 'él?lp?o'%/ngf | nger

the present invention, the heat level to which the nail or skin is exposed is
maintained in a small, controlled range, which represents the optimum heat
15  exposure for treating the medical condition and delivering the precisely desired
medicines. As a result, optimum performance and treatment is realized.
In accordance with the present invention, the support member is specifically
designed for being quickly and easily mountable to a part of the body, such as a
finger, in peripheral, surrounding engagement with the nail being treated, and
20  remain in the precisely desired location in cooperating association with the film
forming composition and the heat delivery patch or exothermic pad. Furthermore,
the support member of the present invention is also specifically constructed from
material particularly designed for cooperating with a heat delivery patch or
exothermic pad to synergistically interact therewith for assuring that the precisely
25  required temperature levels are maintained and optimum oxygen flow is realized for
the precisely desired period of time. |
The support member forming a component of the holding system of the
present invention may be constructed in a variety of alternate configurations for

providing the desired, quicky, easy, secure mounting thereof directly to any finger



WO 02/ 055023 PCT/ US02/ 00282 - 17 or toe, or any other portion of the human
anatony where treatnent is likely to be needed. In this regard, one

enbodi newo of/01she hol di ng system of the present inventi oPCTOSEG0S®S a
conti nuous, substantially cylindrically shaped tube nmenber. By enploying a
cylindrically shaped nmenber, the holding systemof the present 5 invention
Is able to be easily nounted onto the hands or feet of the user,

peri pherally surrounding the nail to be;treated, securely maintaining and
cooperating wth the pre-nmounted exothérm c pad or heat delivery patch in
the precisely desired location. One feature of the present invention is
the material enployed for formng the 10 treatnent systemof this
invention. In this regard, npst woven or non-woven rmaterials are capabl e

of being enfl &Feqr ARy OfSE RPIPNIQf dhe, Biraamanagmp where iscatment is likely4e beeen
f d t hat - : t [ [ . ' ' ti t
or Tor a1 ogiell ThiHs Sckd! Gl dnctiBic.of 8. oS 39HEREE d'olebdi o1 o

securing t henvealish eempiyses @ndontinidusCubstatifliecyRingfieillyeshap@aibe wedniep, the
el astomer is 15 integrally formed as a part of the material, such as a

t her mopl ast By carpdexiagra cylindricajlyijshapedgagrabert the helding system of grermrpseast i c

material - co |.Ses. 0 d. therno stic | ast oner ected fromthe
group cosnsi g thonolfsehggﬁ @{ﬁ:eqaﬁﬁ%gfouﬁgﬁfgkoeﬁeﬁggés ?{gﬁ%‘fﬁa‘b? Bifds,

pol yet hyl engaépmlwﬁfuﬁdi@ttha h&N &y BE RBMEER REcUreRIRAiBtainiRe hNPEIPLLRIRES .
silicones, and vinyl based resins. 20 By enpl oyi hg a foaned thernoplastic
el ast omer, withrthe preempunted exettierntio phd aheasdelivery patcbdn ¢l precisely degieed cel | s

i s obtained i.th the ratio of closed cells to open cells being controlled
within a pri8i9%d range. In this way, the heat retention and/or

i nsul ati on capabignk ifeferedt th@?re?%{t?ﬁwleﬁhoﬁ'isethp i |e¥1&‘ﬁ8@3 T fotfhirSthe Vel |

as the ability of the materia ransmt oxygen from t'he surroundi ng,

anbi ent 125 #reatnetnt gysteny of thig myehtoomat Inathisakgdrt embstawovbal orvienyw@ainch or

%gﬁ gie;]m'hg a azlige'riallsnar(c?:l(f:(é;';())arb(iiéjl gtc l?eirvl\g 1c"31r111pi[or)1'ee:d ?orp)fggnilirrrllga Ql%e ﬁc];ldlpnrgerfleerrnﬂgeri. nvention
However, it has been found that the preferred material comprises an elastomer in its
entirety or formed therein, in order to provide flexibility in easily mounting and
securing the holding system in place. In one preferred construction, the elastomer is

15  integrally formed as a part of the material, such as a thermoplastic elastomer. In
this regard, the preferred thermoplastic material comprises a foamed thermoplastic
elastomer selected from the group consisting of polyurethane, polyolefins,
polybutylenes, polyethylenes, polyesters, ethylene-propylene rubbers,
polypropylenes, silicones, and vinyl based resins.

20 By employing a foamed thermoplastic elastomer, a precisely desired
combination of closed cells and open cells is obtained, with the ratio of closed cells
to open cells being controlled within a preferred range. In this way, the heat
retention and/or insulation capabilities of the material are precisely controlled as
well as the ability of the material to transmit oxygen from the surrounding, ambient

25  air directly to the location of the heat delivery patch or exothermic pad.

In accordance with the embodiment of present invention wherein heat
delivery is employed, the temperature delivered directly to the nail or skin surface

by the exothermic pad or heat delivery patch is precisely controlled in a narrow

range, for a predetermined length of time, due to the insulation provided by the



delivery is enployed, the tenperature delivered directly to the nail or
skin surface by the exotherm c pad or heat delivery patch is precisely
control | edobmoszorsarrow range, for a predeterm ned | engt hrof/usemmzs2due to
the insulation provided by the WO 02/ 055023 PCT/ US02/ 00282 -18 hol di ng
system In addition, oxygen is circulated continuously through the hol ding
systemto provide proper operation of the exotherm c pad/patch as well as
provide air circulation to the surface,of the nail or skin being treated.
It will nust be seen that the object sei forth above, anmong those made 5
apparent fromthe precedi ng description, are efficiently obtained and,
since certain changes may be nmade in carrying out the above process, in

t he described product, _and_ in the constructions set forth w thout
departing f Peiingsteabpln addition oxygemnis cHRulatedicoptinyaysky hequgh the holdingmat t er

contai ned i 444 ABAKSIC 85Kt BRflof BRlie RO HE RIRRES Ayl 44 415418t 1 Ve
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fol | owi ng chRici&uRtien ithtirnidefcd 6F Bewail odkkin tefngt theutgeneri c and specific
features of the invention herein described, and all statenents of the

scope of the i nvénvilbmusithecsgen ghat ﬁlerfaé?ﬁqcesetdorthahgmgmonmt@w myde said to

fall thegebet Particul a Ls to b i

cl ai s, ngﬁgﬁe%rﬂtfgorg}hel%reg%{w%%% rslptrlc&la{eegt%ﬂ? Ké’ ialuhe Nk rsxg?e cqr%fxbnded to
i ncl ude CONMBRdriged fhatibétriddRSin @hrryfigCdut tHRUELBE ?chéssV\"h?ﬂﬁ‘&Ecﬁﬂé@ pESARE
permts. Having described our i nventl on, we claimas new and desired
to secure byd irethe @osstRictiont seit @rtmltﬁautaléﬁﬂMg oM U800 8B8the invk@tidhE

CLANE L kR TRy S TER peaTpaal om0t Locallred, Lopical,
therapeuti c;jRggafive £ fbt in a limiting sense.

10 It is also to be understood that the following claims are intended to cover all
of the generic and specific features of the invention herein described, and all
statements of the scope of the invention which, as a matter of language, might be
said to fall therebetween.

Particularly, it is to be understood that in said claims, ingredients or

15  compounds recited in the singular are intended to include compatible mixtures of
such ingredients whenever the sense permits.

Having described our invention, what we claim as new and desired to secure

by Letters Patent is:



conposition conprising 5 A between about 0.5 % and 25 % by wei ght/vol une
based upon the weight/volunme of the entire conposition of filmfornmer; B.
bet ween abour/0BIB % and 25 % by wei ght/vol unme based upon paEUSeRI0gs2t / Vol ume
of the entire conposition of a plasticizer; C between about 0.5% and 20%
by wei ght/vol une based upon the 10 wei ght/volune of the entire conposition
of urea; D. between about 40 % and 90 % by wei ght/vol unme based upon the

wei ght/vol ume of the entire conposition;@f a solvent/volatile carrier; and
E. an effective amobunt of at |east one % erapeuti c substance; 15 whereby a
filmformng treatnment conposition is attained which is capable of being
applied to any desired area of an individual for providing |ocalized,
topical treatnment for particular, specific diseases. 2. The treatnent
conposition defined in Caiml, vvheI&MéMfilm fornmer is further
defined as conprising one selected fromthe group consisting of 20

pol yvinyl acetate, m xed polyners of vinyl acetate and acrylic acid, m xed
pol ymers of acrylic acfiksfaningeesthehec ition fEOlo¢NliZed| topeal apicatis yvi nyl
butyryl, polyvinyl alcohols, cellulose derivatives, cellulose acetate

pht hal at e, eslhnmabsfor piewdimedransdsrmal delives) piia desired dherapentipragpitosmd e,
cellulose nitrate. cellulose sulfate, ethylcellulose, and cellul ose

acet at e. ZSC%IPP%%OI}?CﬂrﬂPé% conposition defined in Claiml1, wherein said
film fogmer is faurt hgswideh DR 025% CRIMSITS by Wl HRDIEh BEsBRGHH BEE
copol ymer. WD 02/ 055023 PCT/ US02/ 00282 -20" 4. The treatnent conposition
defined in daimi1, wweightivobmiedofghasttireicompositien pfifitthdormatef i ned as

conprising at |east opne selecte om.t roup .consisting,of triacetin,
pol yhydri c al coh6ts, B?%ﬁ?@ﬁ%mg}é%(ﬂnfl 23%? 8)’8‘?‘?&%&9 e,baég‘%PB‘Png‘Fl ,

weight/volume of the entire composition of a plasticizer;

C. between about 0.5% and 20% by weight/volume based upon the
10 weight/volume of the entire composition of urea;

D. between about 40% and 90% by weight/volume based upon the
weight/volume of the entire composition of a solvent/volatile carrier;
and

E. an effective amount of at least one therapeutic substance;

15  whereby a film forming treatment composition is attained which is capable of being
applied to any desired area of an individual for providing localized, topical

treatment for particular, specific diseases.

2. The treatment composition defined in Claim 1, wherein said film
former is further defined as comprising one selected from the group consisting of
20  polyvinyl acetate, mixed polymers of vinyl acetate and acrylic acid, mixed
polymers of acrylic acids and acrylate esters, polyvinyl acetate, polyvinyl butyryl,
polyvinyl alcohols, cellulose derivatives, cellulose acetate phthalate, cellulose
acetate butyrate, cellulose acetate propionate, cellulose nitrate, cellulose sulfate,

ethylcellulose, and cellulose acetate.

25 3. The treatment composition defined in Claim 1, wherein said film

former is further defined as comprising ammonio methacrylate copolymer.



canphor and phthalates. 5 5. The treatnent conposition defined in Caim4,
wherein said plasticizer 1is further defined as conprising dibutyl

pht hal at av0 62/055hs t r eat nent conposition defined in C ai micTwherm®es2 sai d
solvent/vol atile carrier conprises at |east one selected fromthe group
consi sting of alcohols, ethanols, ketones, acetones ethers, chloroforns,
aromati ¢ hydrocarbons, 10 toluenes, esters, ethyl acetate, and water. 7.
The treatment conposition defined in Clghym1l, wherein said

solvent/vol atile carrier conprises an evaporation rate which allows the
conplete application of the active ingredients of the conposition to the
skin surface while also preventing the conposition from being rubbed off
when the treated surface comes 15 into contact w th another surface. 8.

The treat ment coffposifEdreatesnt cempesitien defined in Ghaimel iwhergingaid plagticizer

vol atile carfi ' t £l ISl o Mol olcume of
scetone | nionnek Jefibid Moot 165, G R iE bl Tt k225
PCT/ US02/ 0028&cetin 2pol9hydritealt dhod, peopylaeptasil  buryleneflyosid chsfor@ini m 1,
wherein the therapeutic agent conprises one or nore selected fromthe
group consi $empBorAndgdithalatest er oi ds, chenot herapeutic agents, anesthetics,
anti hi stam nes, anti-bacterials, anti-parasitics, anti-viral agents,
anti-oxidants, tar, anthralines, inmunonodul ators, keratolytics, 5 and

anti - neopl asti cs.5, 10.ThhRainiR EOMPbsiGSHBIfiel iR CLABS 4, "ekbrbid stadiiRizepher ei n
the therapeutic agent is further defined as conprising one or nore

sel ect ed franfurther definpdmscomprisingrigbusy! phglirlgteor t i sone, tri anti nol one,
bet amet hasone, 5FU, bl eomycin, nethotrexate, cytotoxic agents, |idocaine,
pril ocai ne, diphenhydrami ne and its salts, 10 doxepin, gentam cin,

tetracycline, erythr qiyGiedment E&Qaw@émdef%ari@@malze!mreiﬂgafaet hrin,

crotamton, acyclovir, ascorbic acid, tocopherol, 1 mquinod, beta
solvent/volatile carrier comprises at least one selected from the group consisting of
alcohols, ethanols, ketones, acetones ethers, chloroforms, aromatic hydrocarbons,

10  toluenes, esters, ethyl acetate, and water.

7.  The treatment composition defined in Claim 1, wherein said
solvent/volatile carrier comprises an evaporation rate which allows the complete
application of the active ingredients of the composition to the skin surface while also
preventing the composition from being rubbed off when the treated surface comes

15  into contact with another surface.

8.  The treatment composition defined in Claim 7, wherein the solvent/
volatile carrier is further defined as comprising 50% by weight/volume of acetone

intermixed with 50% by weight/volume of ethanol.



glucan, salicylic acid, cytotoxic agents and i munonodul ators. 11. The
treatnent conposition defined in aim1, wherein said conposition further
conpri sew@an2/esshesnci ng agent for assisting in the deliverpcpUsedne28215

t herapeutic substance. 12. The treatnment conposition defined in Claiml1l1l,
wherein said conposition is further defined as conprising heat delivery
nmeans constructed for cooperative, overlying engagenent therewith for
providing a heat gradient to the use ang _delivery of said treatnent
conposition. 20 13. The treatnment conposition defined in Claim12, wherein
said enhancing agent conprises one or nore selected fromthe group
consisting of solvents, surfactants, ethers, esters, fatty acid

gl ycerides, urea, oleates, |iposones, retingids, and occlusive conmpounds.
WO 02/ 055023 PCTPusoZhedeegunent sompasition defined i flaimy Lt whereisrthe thevangrig t he

effective t \rgg%ﬁqg fsedGile dlrre}rééére%fg‘ec{eﬁ?&ﬂl? ?rgétér, ué‘g?rgkﬁs%gl%%f RS el

treating a e vari ety of i con stem conprisrng: 1.

A film fornmchgmethsppsutid uenGo aisitetiog anfhidtamiess \VeRpbaderitls, dnbi-faranits25 % by
wei ght/vol unme based upon the weight/volume of the entire conposition of
fi | m f or mer ;antivirahageptse antitsaidants, Girgauthialines, npunomodiatovs | keratolytiesed upon

the weight/v 2 entire conposition of a plasticizer; 3. between
about O. %agﬁéﬂgﬁgé%éﬁ%& ght/vol une based upon 10 the wei ght/vol une of

the entire conposition of urea; 4. between about 40% and 90% by
wei ght/vol une based upon the weight/volunme of the entire conposition of a
sol vent/vol ati | e 10ar r Tb¢ treaymenscompositidnedafingd im@laimt9, ofheatinlteast one

therapeutic tl?el%gpse%%Q %gént is further defined as comprising one or more selected from the

group consisting of hydrocortisone, triamcinolone, betamethasone, SFU, bleomycin,

methotrexate, cytotoxic agents, lidocaine, prilocaine, diphenhydramine and its salts,
10  doxepin, gentamicin, tetracycline, erythromycin, clindamycin, metronidazole,

permethrin, crotamiton, acyclovir, ascorbic acid, tocopherol, imiquimod, beta

glucan, salicylic acid, cytotoxic agents and immunomodulators.

11.  The treatment composition defined in Claim 1, wherein said
composition further comprises an enhancing agent for assisting in the delivery of the

15  therapeutic substance.

12.  The treatment composition defined in Claim 11, wherein said
composition is further defined as comprising heat delivery means constructed for
cooperative, overlying engagement therewith for providing a heat gradient to the use

and delivery of said treatment composition.

20 13.  The treatment composition defined in Claim 12, wherein said
enhancing agent comprises one or more selected from the group consisting of
solvents, surfactants, ethers, esters, fatty acid glycerides, urea, oleates, liposomes,

retinoids, and occlusive compounds.



15 B. a heat generating pad incorporating heat produci ng neans contai ned
therein and constructed for delivering the desired | evel of heat upon
activati omQ ozes3023. a hol di ng and supporting menber const rBCcT/@dodoes2l.
cooperating with the heat generating pad for enabling the 20 application of
heat directly to a desired application site of the filmformng
conposition; and 2. being securely retained on a portion of the human body
in overlying engagenent with the heat_¢gglivery patch/pad and the film
form ng conposition; 25 whereby a treatnent systemis realized which is
capabl e of being secured to any desired part of the human body to provide
t herapeutic agents and heat to any desired site in a precisely controlled
manner. WO 02/ 055023 PCT/ US02/ 00282 -23 . 15. The_treatnent sy sten1def|ned
in Caim14 wheréfn ﬁetr%mamnsgstemeﬁ%efow@n&&lws%ffq&ev%&ran%iﬁrwmwm of

secur enent i flngers
phenglt bowfsa%r %u@%?é’m??& #urﬁﬁisqgi\% ﬁs n{g%Hé%arﬁgPégRPﬁ&iE'ﬁ c%hdxﬂg pss Slg 2 1a
The treatnEQymansbﬁmw@ﬁ@ined in Caiml4, wherein said holdlng and
supporting member conprises an el ongated, substantially planar construction
i ncor porating fadteni rfgﬁlmi@@lﬂbﬁoﬁé@%mm@r@m%nmﬂber in any desired

| ocation,. 17. Thetretrren ste ed . erein.said

f ast eni na means i s define eévyeggﬁ%‘ﬁ ngréﬁy&qég/vfom ﬁ%&dﬁp%p
consisting of adhesives 1%@Wélghﬂﬂhuﬁ9@fkliéoéhtlfr@éérﬁﬁ@it%n 3ilml Ffpmlef £at nent
systemdefined in Claim14, wherein said holding and support member is

further defined as bei2ag f Getveegn fabouh Q. $%rand[A586 by ovedghibtobumeg based mpo®r i al s.

the weight/volume of the entire composition of a plasticizer;
3. between about 0.5% and 20% by weight/volume based upon
10 the weight/volume of the entire composition of urea;
4, between about 40% and 90% by weight/volume based upon -
the weight/volume of the entire composition of a
solvent/volatile carrier; and
5. an effective amount of at least one therapeutic substance;
15 B. a heat generating pad incorporating heat producing means contained
therein and constructed for delivering the desired level of heat upon

activation; and

C. a holding and supporting member constructed for
1. cooperating with the heat generating pad for enabling the
20 application of heat directly to a desired application site of the

film forming composition; and
2. being securely retained on a portion of the human body in
overlying engagement with the heat delivery patch/pad and the
film forming composition;
25  whereby a treatment system is realized which is capable of being secured to any
desired part of the human body to provide therapeutic agents and heat to any desired

site in a precisely controlled manner.



19. The treatnent systemdefined in Caim18, wherein said thernoplastic
15 el astoneric material is defined as conprising one selected fromthe
group comved 8333 of pol yuret hanes, pol yol efins, pol ybut yPen®sy2/00282

pol yet hyl enes, pol yesters, ethylene- propyl ene rubbers, polypropylenes,
silicones, and vinyl-based resins. 20. The treatnent systemdefined in
Claim1l7, wherein said fastening neans are defined as conprising at |east
two cooperating, interlocking nenbers _3Q affixed to opposed surfaces of

t he hol di ng and supporting nmenber and pOSitioned for mating, cooperating,

i nt erengagenent with each other for securely maintaining the holding and
supporting nenber in any desired position or location on an individual. WO
02/ 055023 PCT/ USQ2/ 00282 -24 21. The treatnent systemdefined in O aim 20,
wherei n sai d pai Aoof &Be tgpaeat syftem defined is Haify 1 ki therholdipg t her

defined as | f ' | Ir of said
pair of inter oc?k?gng%rsrgﬁg%crl@%@#@ﬁ&ﬁgﬁﬂﬁéﬁ%ﬁg ogg ilg ?%m}stg?l%%g%fﬁgfns {hﬁe

hol di ng and gssipnp@inbistifiy BEfRGTs, AAnkPaleeds, ©eFedtalesh owhsts ChrdddsoagdtHe Wi th

t he heat generating pad nmounted thereto, and a second interlocking hook
and | oop fayppefitAonenber being securely affixed to substantially the
entire opposed surface of the holding and supporting nmenber whereby
cooperating, |locked nounted interengagenent of said first and second

i nterlocking menhgrs irhe @iehtetehy systdsl dfied! iM Cﬁ&ihﬁlcﬂ,exdhééinVs‘a[Jl&@hihg a8y
desired | ocation or position. 10y 22. The treatnment systemdefined in Claim
17, wher ei nsgpiodgtimgoembarycomprises ansldngate esubstafitial ydplasarcongtnicsiong an

adhesi ve | ayer affi.xegl t 0. one surface of th h%l di ng and. sq&:@)onti ng menber
0 associ at MERTRATEHE HEtcRIBSMESER &P P HERE S MSMCE LM GSITEh SRR ni ng
means. to securely affix the hol ding and supporting nmenber and heat
generating pad to any desired position or location on the skin of the

i ndi vidual . 15 237. Th&ht rreathmeansyssyns efinedeif iCisich 16y Wheaein shid favdagingi n sai d
heat generating . pad is further defined as being activated by exposure to
oxygen and &KA8S isrdefingdh As comprising one selected from the group consisting of adhesives

10  and hook and loop fasteners.

18.  The treatment system defined in Claim 14, wherein said holding and
support member is further defined as being formed from thermoplastic elastomeric

materials.

19.  The treatment system defined in Claim 18, wherein said thermoplastic
15  elastomeric material is defined as comprising one selected from the group consisting
of polyurethanes, polyolefins, polybutylenes, polyethylenes, polyesters, ethylene-

propylene rubbers, polypropylenes, silicones, and vinyl-based resins.

20.  The treatment system defined in Claim 17, wherein said fastening
means are defined as comprising at least two cooperating, interlocking members
20  affixed to opposed surfaces of the holding and supporting member and positioned
for mating, cooperating, interengagement with each other for securely maintaining
the holding and supporting member in any desired position or location on an

individual.



systemis further defined as being packaged in an oxygen free, peripherally
surround- ing rel easable container, thereby enabling a single heat
gener at i o padssvzs be reusably enployed for short tinme pepcDTSoAmp2®t Or i ng
the delivery systemin the rel easabl e 20 contai ner when not in use. 24. The
treatment systemdefined in Claim14, wherein said filmfornmer is further
defined as conprising one selected fromthe group consisting of polyvinyl
acetate, mxed polyners of vinyl acetatgqand acrylic acid, mxed polyners
of acrylic acids and acrylate esters, polyvinyl acetate, polyvinyl
butyryl, polyvinyl alcohols, 25 cellul ose derivatives, cellul ose acetate
pht hal ate, cellul ose acetate butyrate, cellulose acetate propionate,

| ul ose sul fate, ethylcellul ose, and cel] ul ose

cellul ose nitrat ce{, i i : ]

acetate. WO 02 085023 cioatmpr sygomslefinedin Chm 20 wherein said pRir Of §pem
defined. | ! N . Lo ' .

comr i ng SPARIRE moHOEk b alcts REAAING dfied 5 cOMBAIRE nOG AREHORD . |

pol yhydri c gdsealiny Seard! widly tersgbfysaid paibot uﬁamkﬁigm@hberg @sﬂng mcddnted Canphor
and phthal ates. 5 26. The treatnment systemdefined in Caim25, wherein

sai d sol venpn a fizst arface of grerliadding ane suppesting member ingipacesie ceenesatingr om t he

group cogsi st n f alcaghol s et hanal 5, ke s, .acetones et.her .
ahi oF of of ms e anfie, S BB sl AR Rl mel A B A A0 Ro BEePiking anc
water. 27. Tbek hi®RiopERiteridg hRMbee béing deduelFlainedd6 subdiaitRil thedéhtire
therapeutic 10 agent conprises one or nore selected fromthe group

consi sting oppesed tsirfacesefehe holding andestppirting prambies whgeaby cooperating) docked,,
anti hi st am nes ntj-infecti ti-f nti.-bacterials,.

anti - par ast Aeepeddnlererghgcivent O il Hesp il Sekar e 0cking Mt ikl
Gyt om def | B e L e T T phiBot, T Campost 1 on
further conprises an enhanci ng agent for assisting in the delivery of the
10 22.  The treatment system defined in Claim 17, wherein said mounting
means is further defined as comprising an adhesive layer affixed to one surface of the
holding and supporting member in association with the heat generating pad for
enabling the fastening means to securely affix the holding and supporting member and

heat generating pad to any desired position or location on the skin of the individual.

15 23.  The treatment system defined in Claim 17, wherein said heat generating
pad is further defined as being activated by exposure to oxygen and said treatment
system is further defined as being packaged in an'oxygen free, peripherally surround-
ing releasable container, thereby enabling a single heat generating pad to be reusably
employed for short time periods by storing the delivery system in the releasable

20  container when not in use.

24. The treatment system defined in Claim 14, wherein said film former is
further defined as comprising one selected from the group consisting of polyvinyl
acetate, mixed polymers of vinyl acetate and acrylic acid, mixed polymers of acrylic
acids and acrylate esters, polyvinyl acetate, polyvinyl butyryl, polyvinyl alcohols,

25  cellulose derivatives, cellulose acetate phthalate, cellulose acetate butyrate, cellulose
acetate propionate, cellulose nitrate, cellulose sulfate, ethylcellulose, and cellulose

acetate.



t herapeutic substance. 29. The treatnment systemdefined in C aim 28,
wherei n said enhanci ng agent conprises one or nore selected fromthe group
consi sti mgootosotvent s, surfactants, ethers, esters, fatPgr/asoaho2s2

gl ycerides, urea, oleates, |iposones, retinoids, and occlusive 20
conmpounds.

-25 -

25.  The treatment system defined in Claim 24, wherein said plasticizer is
further defined as comprising at least one selected from the group consisting of
triacetin, polyhydric alcohols, propylene glycol, butylene glycol, castor oil, camphor

and phthalates.

5 26. The treatment system defined in Claim 25, wherein said solvent/
volatile carrier comprises at least one selected from the group consisting of alcohols,
ethanols, ketones, acetones ethers, chloroforms, aromatic hydrocarbons, toluenes,

esters, ethyl acetate, and water.

27.  The treatment system defined in Claim 26, wherein the therapeutic
10  agent comprises one or more selected from the group consisting of corti-costeroids,
chemotherapeutic agents, anesthetics, antihistamines, anti-infectives, anti-fungals,
anti-bacterials, anti-parasitics, anti-viral agents, anti-oxidants, tar, anthralines,

immunomodulators, keratolytics, and anti-neoplastics

28.  The treatment system defined in Claim 14, wherein said film forming
15  composition further comprises an enhancing agent for assisting in the delivery of the

therapeutic substance.

29. The treatment system defined in Claim 28, wherein said enhancing agent
comprises one or more selected from the group consisting of solvents, surfactants,
ethers, esters, fatty acid glycerides, urea, oleates, liposomes, retinoids, and occlusive

20  compounds.



