Office de la Proprieté Canadian CA 2416823 C 2008/02/12

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 41 6 823
o Gmsca oy Conac 1 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2001/07/18 (51) CLInt./Int.Cl. A67K 37/715(2006.01),
. o . o . A67TK 31/737(2006.01), A67TK 371/27(2006.01),
(87) Date publlf:'-atlon PCT/PCT Publication Date: 2002/01/31 AG1K 31/343(2006.01) AGTK 31/4164 (2006.01)
(45) Date de délivrance/lssue Date: 2008/02/12 A61K 31/4192(2006.01), A6TK 31/4196 (2006.01),
(85) Entree phase nationale/National Entry: 2003/01/22 AGTK 31/4418(2006.01), AGTK 37/573(2006.01),
o A6TK 31/6375(2006.01), A671K 8/42(2006.01),
(86) N° demande PCT/PCT Application No.: EP 2001/008311 A61K 8/49(2006.01), AGTK 8/73(2006.01)
(87) N° publication PCT/PCT Publication No.: 2002/007683 A617Q 3/02(2006.01)
(30) Priorité/Priority: 2000/07/24 (DE100 35 991 .4) (72) Inventeur/Inventor:

MAILLAND, FEDERICO, IT

(73) Proprietaire/Owner:
POLICHEM S.A., LU

(74) Agent: ROBIC

(54) Titre : COMPOSITION DE VERNIS A ONGLES ANTIMYCOTIQUE
54) Title: ANTIMYCOTIC NAIL VARNISH COMPOSITION

(57) Abréegée/Abstract:

The present invention relates to a composition comprising a) at least one antimycotic agent and b) at least one film forming agent
wherein component b) Is a derivative of chitosan selected from hydroxyalkylchitosans and carboxyalkylchitosans and its use as a
nail varnish. The present invention Is further directed to the use of a water soluble film forming agent from hydroxyalkylchitosans
and carboxyalkychitosans as an additive in a nall varnish.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




L 0D U 0 OO O

02/07683 Al

(19) World Intellectual Property Organization

(31)

(21)

(22)

(25)

(26)

(30)

(71)

(72)
(73)

(74)

CA 02416823 2003-01-22

International Bureau

(43) International Publication Date

31 January 2002 (31.01.2002)

International Patent Classification’: AG61K 7/043.
7/48. 31/715
International Application Number: PCT/EP01/08311

International Filing Date: 18 July 2001 (18.07.2001)

Filing Language: English
Publication Language: English

Priority Data:

100 35991 .4 24 July 2000 (24.07.2000) DE
Applicant (for all designated States except US):
POLICHEM S.A. [LU/LU]; 50 Val Fleuri, L-1526

Luxembourg (LU).

Inventor; and
Inventor/Applicant (for US onlv): MAILLAND, Fed-
erico {I'T/IT]; Via San Marco, 24, 1-20121 Milano (IT).

Agent: GRUNECKER KINKELDEY STOCKMAIR
& SCHWANHAUSSER: Maximilianstr. 58, D-80538
Miinchen (DE).

(54) Title: ANTIMICOTIC NAIL VARNISH COMPOSITION

(31)

(84)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

NN O A A0 A A

(10) International Publication Number

WO 02/07683 Al

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ.BA,. BB, BG.BR. BY, BZ, CA,CH. CN, CO, CR, CU,
CZ. DE, DK, DM, DZ, EC, EE, ES, Fl. GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP. KE., KG, KP, KR, KZ. LC,
LK, LR, LS, LT. LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO. RU, SD, SE, SG. SI, SK.
SL. TJ, TM, TR, TT, TZ, UA, UG, US. UZ, VN, YU, ZA,
ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE. LS. MW, MZ. SD, SL, SZ. TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ.MD, RU, T). TM), European
patent (AT, BE, CH, CY, DE, DK. ES, FI, FR, GB. GR, IE,
[T, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA., GN, GQ, GW, ML. MR, NE. SN. TD.
TG).

Published:

——

Date of publication of the amended claims:

with international search report
with amended claims

6 June 2002

For two-letter codes and other abbreviations., refer to the "Guid-
ance Notes on Codes and Abbreviations"” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(57) Abstract: The present invention relates to a composition comprising a) at least one antimycotic agent and b) at least one film

o torming agent wherein component b) is a derivative of chitosan selected from hydroxyalkylchitosans and carboxyalkylchitosans and
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its use as a nail varmish. The present invention is further directed to the use of a water soluble film forming agent from hydroxyalkyl-
chitosans and carboxyalkychitosans as an additive in a nail varnish.
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ANTIMYCOTIC NAIL VARNISH COMPOSITION

The present invention relates to a composition comprising at least one antimycotic agent
and at least one film forming agent and its use as a nail vamish. The present invention
is further directed to the use of a water soluble film forming agent as an additive in a nail

vamish.

Mycosis of the nail and nail connections (onychomycosis) is a widespread disease and
can, in many cases, not be satisfactorily remedied. Onychomycosis is frequently caused

by dermatophytes but may also be caused by yeasts and Candida. It includes
dermatophyte infections of the nail plate as well as infections of nails by any fungus,

including yeast or molds. The most common causes of dermatophyte infections of the
nails are Trichophyton rubrum, T. mentagrophytes and Epidermophyton floccosum.

The development of onychomycosis is promoted by circulatory disturbances,
hyperhidrosis, wearing rubber gloves or rubber soles, manicure injuries and frequent
contact with water and soaps. Commonly affected occupational groups inciude

sportsmen and people working in the medical field.

Possible modes of treatment of onychomycosis include systemic treatment whereby the
antimycotic agent is orally applied, surgical or a chemical treatment of the affected nails
as well as topical treatment of the nails whereby the antimycotic agent is applied locally
on the nails. Topical treatments have been favored over other modes since they are not

as aggressive, do not possess so many side effects and act locally on the nails.

A number of compaositions for topical application of the active agent has been previously
suggested. For example, in WO 00/15202, topical application products for nails which
may be used for the tréeatment of onychomycosis are disclosed. The product is free of

water and contains one or more active agent, a C; to C4-alky! ester of lactic acid, tartaric

acid or citric acid as a carrier and optionally physiologically acceptable auxiliaries. The
preferred topical form of administration are solutions but tinctures, emulsions, gels,

creams and paste are also possible.
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Another mode of a topical administration which has been recently proposed is to include
the antimycotic agent in a nail varnish which is then applied on the nails and nail
connections. In early compositions, problems arose that severe onychomycosis could
not be treated effectively which was probably due to an insufficient bioavailability of the
active agent after the varnish had dried and formed a solid composition.

More recently, nail lacquers or nail varnishes have been proposed which are attempting
to overcome the above problems. For example, WO 99/39680 discloses an antifungal
nail lacquer. This lacquer is suitable for the treatment of onychomycosis and comprises
effective amounts of ciclopirox and pharmaceutically acceptable salts thereof. The
lacquer is characterized by a water insoluble film forming polymer which protects the
treated nail by the formation of a hard, clear and water resistant film. Similarly, in EP-A-
226984 an antimycotic nail varnish is described containing a 1-hydroxy-2-pyridone, e.g.
ciclopirox olamine, in combination with a water insoluble film forming agent, and a
physiologically acceptable solvent and additives customary in cosmetics.

Although these conventional nail varnishes may be suitable in preventing and treating
mycosis of nails and nail connections, they possess certain dermatological and aesthetic
disadvantages. For example, when the lacquer is applied it may burn, in particular when
applied on the periungueal bed. For removal of the vamish or lacquer, organic solvents
have to be used which may have a negative effect on the exposed adjacent skin.
Therefore, these nail varnishes may not be suitable for patients with sensitive skin.
Moreover, the nail varnish results in a glossy, sticky and shiny film which may not be
agreeable to all mycosis patients. Due to their glossy nature, commercial antimycotic
nail lacquers also tend to splint easily. In addition, traditional nail lacquer formulations
are, due to the nature of their components, impermeable to moisture and air. This leads
to an occlusive medication which is not desirable in the treatment of mycoses.

It is therefore the object of the present invention to provide a nail varnish composition
which overcomes the above noted disadvantages, which can be easily formulated,
prepared and stored and provides good antimycotic effects.

This object is achieved by a compaosition comprising
a) at least one antimycotic agent and
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b) at least one water soluble film forming agent,

wherein component b) is a derivative of chitosan selected from

hydroxyalkyichitosans and carboxyalkylchitosans, and wherein said at least one
water soluble film forming agent differs from said at least one antimycotic agent.

Moreover, the present invention is directed to the use of said composition as a

nail varnish.

The present invention is also directed to the use of a water soluble film forming

agent selected from hydroxyalkylchitosans and carboxyalkylchitosans, as an

additive in a nail varnish.

The composition in accordance with the present invention comprises as a component a)

at least one antimycotic agent. The antimycotic agent may be selected from any known

antimycotic agent of synthetic or natural origin. The active agent may be in the free

form, i.e. as the free acid or base, orin the form of its salts. Examples include:

1-hydroxy-2-pyndone compounds and their salts, e.q. ciclopirox, rilopirox, piroctone,
ciclopirox olamine and the 1-hydroxy-2-pyridone compounds disclosed in US-A-
4,957,730;

imidazole derivatives and their salts, e.g. Clotrimazole, Econazole, Isoconazole,
Ketoconazole, Miconazole’, Tioconazole, Bifonazole, Fenticonazole and

Oxiconazole;
polyene derivatives and their salts, e.g. Nystatin, Natamycin and Amphotericin;

allylamine derivatives and their salts, e.g. Naphtifine and Terbinafine;
triazole derivatives and their salts, e.q. Fluconazole, Itraconazole, Terconazole and

Voriconazole;

morpholine derivatives and their salts, e.g. Amorolfine and morpholines disclosed in
US-A-5,120,530:

griseofuivin and related compounds, e.g. griseofulvin:

acidic compounds, e.g. undecylenic acid and its salts, in particular, the zinc and
calcium salts of undecylenic acid;
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- tolnaphtate and its salts; and
- flucytosine and its salts.

The antimycotic agent is preferably selected from 1-hydroxy-2-pyridone compounds and
their salts.
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The antimycotic agent may also be selected from natural sources, in particular plant
extracts. Examples of these extracts include tea tree oil (Melaleuca alternifolia),
lavender oil (Lavandula officinalis chaix) and the leaf extract of the neem tree
(Azadirachta indica).

The antimycotic agent may be used alone or in combination with other antimycotic
agents. In particular, if the antimycotic agent is of natural origin, it is preferred to use it
in combination. A preferred mixture is a combination of tea tree oil, lavender oil and the
leaf extract of the neem free.

The amount of the antimycotic agent (component a)) will vary depending on its structure
and its antimicrobial activity, the release rate from the film, the diffusion characteristics
and the penetration behavior in the nail. In general, an effective amount of the
antimycotic agent, i.e. an amount which is effective to Kill the infecting microorganism,
which will generally be several to several tens to hundreds of times greater than the
mean inhibitory concentration (MIC), may be employed in the composition in accordance
with the present invention. Thus, it is preferred that the amount of component a) is in
the range of 0.1 to 15 wt.%, more preferably 0.3 to 15 wt.%, most preferably 0.5 to
10 wt.% by weight of the total composition.

The composition In accordance with the present invention also comprises as a
component b) at least one water soluble film forming agent. The water soluble film
forming agent may be selected from any water soluble film forming agent known in the

art. Film forming agents are by definition (see e.g. DIN 55945 (12/1988)) components of
a binder which are essential for forming a film, i.e. a thin layer or cover.

The term “water soluble® means in this context that the film forming agent is fully
combatible with water so that at 20°C one part of the film forming agent is soluble in 100
parts or less, preferably 50 parts or less, more preferably 30 parts or less, most
preferably 10 parts or less of water.

Due to the presence of a water soluble film forming agent the use of a wide variety of
solvents is possible, ensuring, thus, an easy application of the drug and simplifying also
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the storage of the formulation. Since the film forming agent may be used in combination
with a wide variety of solvents, the formulations can be chosen so that the nail varnish
composition in accordance with the present invention does not burn, is easily removabile
without the use of organic solvents and can be applied to the periungueal bed where the
multiplication of fungél cells is favored by the presence of the hyphae. The composition
in accordance with the present invention is therefore suitable as a nail varnish even if
the patient suffers from sensitive skin which may react adversely to certain organic
solvents. Furthermore, the water soluble film forming agent when used in the
composition in accordance with the present invention provides a non-glossy, non-sticky
and very plastic film which possesses a matte and natural look favored by the majority of
mycosis patients. As a further advantage, the claimed composition when used as a nail
varnish is permeable to moisture and air providing, thus, an effective tool to tfeat

mycoses.

As the film forming agent used in accordance with the present invention typically
macromolecular compounds of synthetic or natural origin can be used which are water
soluble or have been derivatized by functional groups in order to impart water solubility.
Preferably, water soluble derivatives of naturally occurring polymers or derivatives of
naturally occurring polymers are employed. It is particularly preferred to use water
soluble derivatives of chitosan, the latter being the deacylation product of chitin and
being itself water insoluble. Chitin is a natural substance constituting, for example, the

carapace of crustaceans and many insects.

Particularly suitable are hydroxyalkyichitosans and carboxyalkylchitosans. Hydroxy-
alkylchitosans include chitosans which are derivatized with C4.¢ alkyl groups possessing
1 to 3 hydroxy groups. As an example, hydroxypropylchitosan may be mentioned.
Carboxymethylchitosans include chitosans which are derivitized with Cy.s alkyl groups
possessing 1 to 3 carboxy groups. As an example, carboxymethylchitosan can be
mentioned.

The water soluble film forming agent (component b)) can be used in any amount as long
as the formation of a film of the claimed composition can be provided. Typically, the
amount of component b) is in the range of 0.1 to 10 wt.%, more preferably 0.3 to 8 wt.%,
most preferably 0.5 to 5 wt.% by weight of the total composition. ’
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- The composition in accordance with the present invention further comprises usually as a
component c) at least one physiologically acceptable solvent. The solvent is typically a
water based solvent in order to avoid a frequent and repeated exposure of the nails and
the adjacent skin to aggressive organic solvents. Thus, the physiologically acceptable
solvent includes water and mixtures of water with co-solvents.

The co-solvent which can be used in combination with water in the composition in
éccordance with the present invention is not particularly critical but is selected from the
usual physiologically safe organic solvents known in the art. Typically, the co-solvent is
a hydrophilic solvent and it is preferably selected from alcohols.

Suitable alcohols are branched or linear alcohols having 1 to 3 hydroxy groups and 2 to
6 carbon -atoms whereby the hydroxy groups may be partially converted to ethers.
Particularly suitable alcohols are ethanol, 1-propanol, 2-propanol (isopropanol).
Particulaﬂy suitable are ethanol or isopropanol. Preferably, the total amount of co-
solvent used in combination with water present in the composition in accordance with
the present invention is sufficiently volatile to provide acceptable drying times of the nail
vamnish. Usual drying times, 1.e. the time taken to be dry by touch, are less than about
five minutes, preferably less than about two minutes.

When water is used in combination with one or more co-solvents, it is important that the
individual solvents are compatible with each other and form a clear solution which is
stable against phase separation over time. Moreover, the solvent systems used in
accordance with the present invention should not only provide uniform evaporation rates
and good stability but also enable good flow viscosity characteristics in order to ease the

application of the nail varnish.

The at least one physiologically acceptable solvent (component ¢)) is usually employed
in an amount suitable in order to impart the above noted properties. It is preferred that
the component ¢) is present in the composition in accordance with the present invention
In an amount of 40 to 99.8 wt.%, more preferably 60 to 99 wt.%, most preferably 80 to
95 wt.% by weight of the total composition. The water content in component c) is
typically 5 to 60 wt.%, preferably 10 to 40 wt.% by weight of component c) in order to
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impart the desired properties. Consequently, the co-solvent used in combination with
water is typically present in an amount of 20 to 95 wt.%, preferably 60 to 90 wt.% by
weight of component ¢) in order to impart the above noted properties.

The composition in accordance with the present invention may further contain other
active agents beside the antimycotic agent, e.g. antibiotic agents, antiinflammatory
agents, antiseptic agents and/or local anesthesic agents.

Examples of antibiotic agents which may be listed in the composition in accordance with
the present invention include amoxicillin, ampicillin, benzylpenicillin, cefaclor, cefadroxil,
cefalexin, chloramphenicol, ciprofloxacin, clavulanic acid, clindamycin, doxycyclin,
enoxacin, flucloxacillin, kanamycin, lincomycin, minocyclin, nafcillin, nalidixic acid,
neomycin, norfloxacin, ofloxacin, oxacillin, phenoxymethylpenicillin, tetracyclin and
meclocycline sulfosalicylate.

These antibiotic agents may be used In the respective amounts customary in the art.
The antibiotic agents are usually employed in an amount from 0.1 to 10 wt.%.

The antiinflammatory agent which may be used in the composition in accordance with
the present invention include steroidal and nonsteroidal antiinflammatory agents.

Examples of steroidal antiinflammatory agents include 21-acetoxypregnenolone,
alclometasone or its dipropionate salt, algestone, amcinonide, beclomethasone or its
dipropionate salt, betamethasone and salts thereof, including, for example,
betamethasone benzoate, betamethasone dipropionate, betamethasone sodium
phosphate, betamethasone sodium phosphate and acetate, and betamethasone
valerate; clobetasol or its propionate salt, clocortolone pivalate, hydrocortisone and salts
thereof, including, for example, hydrocortisone acetate, hydrocortisone butyrate,
hydrocortisone cypionate, hydrocortisone phosphate, hydrocortisone sodium phosphate,
hydrocortisone sodium succinate, hydrocortisone tebutate and hydrocortisone valerate;
cortisone acetate, desonide, desoximetasone, dexamethasone and salts thereof,' for
example, acetate and sodium phosphate; diflorasone diacetate, fludrocortisone acetate,
flunisolide, fluocinolone acetonide, fluocinonide, fluorometholone, flurandrenolide,
halcinonide, medrysone, methylprednisolone and salts thereof, e.g. acetate, sodium
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succinate; mometasone furoate, paramethasone acetate, prednisolone and salts
thereof, e.g., acetate, diethylaminoacetate, sodium phosphate, sodium succinate,
tebutate, trimethylacetate; prednisone, triamcinolone and derivatives thereof, e.g.
acetonide, benetonide, diacetate, hexacetonide.

Examples of nonsteroidal antiinflammatory agents include acetylsalicylic acid,
indomethacin, suprofen, phenylbutazone, sulindac, ibuprofen, naproxen, ketoprofen,
flurbiprofen, piroxicam and diclofenac.

These antiinflammatory agents may be used in the respective amounts customary in the
art. The antiinflammatory agents are usually employed in an amount from 0.1 to 5 wt.%.

Examples of antiseptic agents which may be used in the composition in accordance with
the present invention Include benzalkoniumchlorid, benzethoniumchlorid,
cetrimoniumbromid, chlorhexidin, dequaliniumchlorid, triclocarban, triclosan, salicylic
acid, benzoic acid and their salts, p-hydroxybenzoic acid and its esters.

These antiseptic agents may be used In the respective amounts customary in the art.
The antiseptic agents are usually employed in an amount from 0.01 to 5 wt.%.

Examples of local anesthesic agents which may be used in the compositioh in
accordance with the present invention Include benzocaine, butamben and its picrate,
piperocaine hydrochloride, oxybuprocaine hydrochloride, tetracaine hydrochloride,
lidocaine hydrochloride, cinchocaine hydrochloride, oxetacaine, propipocaine
hydrochloride, bupivacaine hydrochloride, mepivacaine hydrochioride, dyclonine
hydrochloride, fomocaine hydrochloride, quinisocaine hydrochloride, polydocanol and
benzyl alcohol.

These local anesthestic agents may be used in the respective amounts customary in the
art. The local anesthetic agents are usually employed in an amount from 0.3 to 10 wt.%.

In addition, the composition in accordance with the present invention may contain other
conventional additives customarily present in cosmetic or medicinal nail lacquers, in
particular penetration enhancers. Penetration enhancers include any compound known
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in the art which can enhance the penetration of the pharmacologically active compound
through the skin or through the nail. In other words, the penetration enhancer improves
the deep diffusion of the drug. Suitable penetration enhancers include ethyl acetate,
dimethyl sulphoxide (DMSOQO), dimethylacetamide and the penetration enhancers
disclosed in WO 99/39680. Ethyl acetate is particularly preferred.

The penetration enhancers may be used in an amount of 0 to 10 wt.%, preferably 0.1 to
8 wt.%, most preferably 1 to 5 wt.% by weight of the total composition.

As a further auxiliary agent, the composition in accordance with the present invention
may contain cetyl stearylic alcohol. The presence of cetyl stearylic alcohol has been
found to effectively prevent possible crystallization of the antimycotic agent. The
-crystallization of the antimycotic agent is not desired for aesthetic reasons since the
formation of white stains in the nail varnish occurs. More importantly, the bioavailability
of the antimycotic agent will be drastically reduced if the antimycotic agent crystallizes
OUt.

It is preferred to use cetyl stearylic alcohol in an amount of 0 to 5 wt.%, more preferably
0.1 to 3 wt.%, most preferably 0.5 to 1.5 wt.% by weight of the total composition.

Other conventional additives customarily present in cosmetic or medicinal nail lacquers
may include sedimentation retarders, chelating agents, antioxidants, silicates, aroma
substances, wetting agents, lanolin derivatives, light stabilizers and antibacterial

substances.

The composition in accordance with the present invention may be prepared according to
typical procedures normally employed in the nail varnish field. Specifically, the at least
one antimycotic agent and the at least one water soluble film forming agent may be
brought into contact with a solvent or mixture of solvents and other liquid components
either simultaneously or separately by normal mixing techniques. No particular order of
addition of the respeciive ingredients is required. It is preferred to provide stirring in
order'to ensure complete dissolution of the ingredients. If any of the ingredients is in the
solid form, it is particularly preferred to add such an ingredient gradually to the liquid
components in order to prevent clumping. |
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The composition in accordance with the present invention is applied as a film on the nail
in order to prevent and/or treat onychomycoses and other fungal nail diseases. Usually,
the nail varnish will be applied repeatedly over a period of several weeks or several
months, depending on the severity of the infection, the amount of active agent and the
condition of the nails of the patient. The nail varnish may also be prophylactically
applied repeatedly to prevent onychomycoses and other fungal nail diseases. The
antimycotic agent penetrates well into the weft of the nail and the derma and cannot
easily be withdrawn. Therefore, application of the antimycotic nail varnish does not
: need to be repeated very frequently. Generally the applied nail varnish will contain
sufficient active principle to be diffused into the nail and the derma so that the
application of the antimycotic should be repeated only once or twice per day in order to
ensure its effectiveness.

The preferred film forming agents of the present invention do show a surprising
synergistic effect when employed with antimycotic agents. This effect is in particular
pronounced with hydroxyalkylchitosans and carboxyalkylchitosans. Further this effect is
in particular present when ciclopirox or a salt thereof is used as an antimycotic agent.

While the film forming agents themselves do not show an antimycotic effect when tested
in appropriate systems, the effect of the antimycotic agent itself, preferably ciclopirox, is
enhanced when employed in combination with the film forming agents in the present
invention.

The following examples illustrate the composition of the present invention and its use as
a nail varnish. All amounts in “%" are wt.%.

Example 1

A nail lacquer composition as shown below was prepared containing 8% ciclopirox in the
lacquer formulation.

Ciclopirox 8¢
Ethanol 95% 730
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Depurated water 13 g
Ethyl acetate 44
Hydroxypropyichitosan 10
Cetyl stearylic alcohol 19
100 g

The formulation was prepared by using a suitable closed vessel provided with a stirrer.
To this vessel were added ethanol, deionized water and ethyl acetate to form a mixture.
Thereafter, cetyl stearylic alcohol and, after dissolution thereof, ciclopirox were added.
Finally, hydroxypropylchitosan was added and the resulting mixture was stirred for 24
hours or until dissolution.

The obtained nail lacquer composition had a clear and homogenous appearance even
after prolonged storage. Moreover, the lacquer was able to form a matte, non-sticky and
plastic film which could strongly adhere to the nails. When applied, the moisture and air
permeable lacquer did not bum or cause irritation on the adjacent skin or the
periungueatl bed.

Example 2

A nail lacquer composition as shown below was prepared containing 8% ciclopirox
olamine in the lacquer formulation.

Ciclopirox olamine 8¢
Ethanol 57 ¢
Depurated water 33 g
Hydroxypropylchitosan 10
Cetyl stearylic alcohol _1gq

100 g

The composition was prepared as shown Iin Example 1 and the resulting nail lacquer
exhibited the same properties as mentioned in Example 1.

Example 3
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A nail lacquer composition as shown below was prepared containing 5% amorolfine
base hydrochloride in the lacquer formulation.

Amorolfine base hydrochioride 5%
Hydroxypropylchitosan 1%
Ethanol 70%
Ethyl acetate 4%
Cetyl stearylic aicohol 1%
Depurated water to make 100%

The composition was prepared as shown in Example 1 and the resuiting nail lacquer
exhibited these same properties as mentioned in Example 1.

Example 4

A nail lacquer composition as shown below was prepared containing 8% ciclopirox in the

lacquer formation.

Ciclopirox 8%
Carboxymethylchitosan 1%
Ethanol ' 60%
Ethyl acetate 2%
Cetyl stearylic alcohol  0.5%
Depurated water to make 100%

The composition was prepared as shown in Example 1 and the resulting nail lacquer
exhibited the same properties as mentioned in Example 1.

Example 5

A nail lacquer composition as shown below was prepared containing 8% ciclopirox and
2% lidocaine hydrochloride monohydrate in the lacquer formulation.

Ciclopirox 8%
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Lidocaine hydrochloride monohydrate 2%
Hydroxypropylchitosan 1%
Ethanol 70%
Ethyl acetate 4%
Cetyl stearylic alcohol 1%
Depurated water to make 100%

The composition was prepared as shown in Example 1 and the resulting nail lacquer
exhibited the same properties as mentioned in Example 1.

Example 6

A nail lacquer composition as shown below was prepared containing 8% cyclopirox and
1.46% meclocycline 5-sulfosalicylate in the lacquer formulation.

Ciclopirox 8%
Meclocycline 5-sulfosalicylate 1.46%
Hydroxypropylchitosan 1%
Ethandl 710%
Ethyl acetate 4%
Cetyl stearylic alcohol 1%
Depurated water to make 100%

The composition was prepared as shown in Example 1 and the resulting nail lacquer
exhibited the same properties as mentioned in Example 1.

Example 7

A nail lacquer composition as shown below was prepared containing 8% ciclopirox,
0.15% dexamethasone phosphate disodium salt and 0.5% neomycin sulfate in the
lacquer formulation.

Ciclopirox 8%
Dexamethasone phosphate disodium salt 0.15%
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Neomycin sulfate 0.5%
Hydroxypropylchitosan 1%
Ethanol 70%
Cetyl stearylic alcohol 1%
Isopropanol 5%
Depurated water to make 100%
Example 8

A nail lacquer composition as shown below was prepared containing 0.2% miconazole
nitrate in the lacquer formulation.

Miconazole nitrate 0.2%
Hydroxypropylchitosan 1%
Ethanol 3%
Ethyl acetate 4%
Cetyl stearylic alcohol : 1%
Depurated water to make 100%

‘The composition was prepared as shown in Example 1 and the resulting nail lacquer
exhibited the same properties as mentioned in Example 1.

Example 9

Penetration studies

The ciclopirox containing lacquer according to Example 1 was applied on the finger nails
of three adult volunteers and the concentration of the active ingredient in the nail was
measured by comparing the values for the right hand (unwashed) immediately after
application with the values for the left hand after washing after 6 hours. The results are
illustrated in Table 1. A good penetration into the nails was shown since 18 to 35% of
the applied dose of the antimycotic agent was still present in the nails after hand
washing after 6 hours. Therefore, it could be shown that the composition in accordance
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with the invention is suitable as an antimycotic nail varnish even though the film forming
agent is water soluble.

Example 10

Inhibition of the pathogen responsible for onychomycaosis in humans was tested in
accordance with standard procedures on standard plates.

Comparison of the antimycotic effect of ciclopirox (8%) alone and, hydroxypropychitosan
(1%) alone with the combination of these two compounds (8 and 1 %, respectively) with
respect to the growth of Tricophytes Mentagrophytes on Sabourand Dex. at 30 °C gave
the following resuits (amounts applied in each case 10, 20 and 30 ul):

hydroxypropylchitosan: no inhibition
ciclopirox ; good inhibition

ciclopirox with
hydroxypropylchitosan :  better inhibition than with ciclopirox alone
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CLAIMS

1. A composition comprising
a) at least one antimycotic agent and
b) at least one water soluble film forming agent,
wherein component b) is a derivative of chitosan selected from
hydroxyalkylchitosans and carboxyalkylchitosans, and wherein said at
least one water soluble film forming agent differs from said at least one

antimycotic agent.

2. The composition according to claim 1, wherein component a) is present in
an amount of 0.1 to 15 wt.%.

3. The composition according to claim 1 or 2, wherein component a) is
selected from 1-hydroxy-2-pyridone compounds, imidazole derivatives, polyene
derivatives, allylamine derivatives, triazole derivatives, morpholine derivatives,
griseofulvin compounds, undecylenic acid, tolnaphtate, flucytosine and salts
thereof.

4, The composition according to claim 1 or 2, wherein component a) is

ciclopirox or salts thereof.

5. The composition according to claim 1 or 2, wherein component a) is

miconazole or a salt thereof.

6. The composition according to claim 1 or 2, wherein component a) is

amorolfine or a salt thereof.

7. The composition according to claim 1 or 2, wherein component a) is

Terbinafine or a salt thereof.

8. The composition according to any one of claims 1 to 7, wherein

component b) is present in an amount of 0.1 to 10 wt.%.
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0. The composition according to any one of claims 1 to 8, wherein

component b) is hydroxypropylchitosan.

10. The composition according to any one of claims 1 to 9, further comprising

c) at least one physiologically acceptable solvent.

11. Use of the composition according to any one of claims 1 to 10 as a nail

varnish.

12. Use of water soluble film forming agent selected from
hydroxyalkylchitosans and carboxyalkylchitosans as an additive in a nail varnish.
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