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Ti1tle: US:

L]

OF CHITOSANS TO INCREAGS.

L]

NAIL GROWTH RAT.

L]

DESCRIPTION

I

The present invention relates to the use of chitosan, a

chitosan derivative and/or a physiologically acceptable

H

salt thereof, to 1ncrease nail growth rate and to the

H H

use thereof for the treatment of growth disturbances of

the nails. The invention further relates to the use of

chitosans to shorten considerably the specific

H

treatments of nail 1llnesses, nail dystrophy or other

nalill conditions.

BACKGROUND OF THE INVENTION

Nai1ls are skin appendages made by horny, hard tissue, a

material derived from dead corneocytes and composed by

I

keratin, a protein rich of sulphated aminoacids and S-S

H

bonds. Naills grow 1n a pocket-1life 1nvagination of the

eplidermis, Jjust under the cuticle on the dorsal surface

H

of the distal ends of fingers and toes. The formation

H

of the nail material for the nail plate 1s performed

primarily as an extrusion from a nail matrix, a

i

speclialized tissue which occupiles the lower portion of

the nail pocket from 1ts proximal end up the lunula.

H

The most proximal component of the matrix provides the

H

corneocytes of the dorsal nail surface. These usually

provide a shiny surface. When the matrix 1s altered by

disease or the nail surface 1s subject to trauma, this
shine 1s lost. The nail matrix region 1s near to the

nalil bed, with which the nail plate strongly adheres up

to the hyponychium. This last 1s the dorsal region of

_1-
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the epidermis 1lving between the nail bed and finger
pad.

H

The growth rate of the nail plate, such as the increase

1n length beyond 1ts free edge, depends on the extent

I i

of regeneration of nail cells 1n the nail matrix. The

H

cell material formed there differentiates 1nto plate-

li1ke horny structures which are passively pushed in the

distal direction. The nail grows continually during the

entire life of the organism, the growth rate decreasing

with old age, and 1n certain conditions like 1mpaired

peripheral circulation, nail infection, psoriasis and

H
p—

other 1llnesses. Changes 1n the fingernails of old

people are mostly related to diminished tissue repailr

F

and i1nflammatory or degenerative changes of the distal

interphalangeal joint. These 1nfluences are assoclated

~—

with reduced rate of longitudinal nail growth, thinning

I H

of the nail plate and accentuation of longitudinal

ridges.

H

the toenails

Variations 1n thickness and consistency o
occur 1n elderly and are mostly attributable to changes
1n peripheral circulation.

’

Healthy looking nails should be smooth, curved, void of

any spotting, and should not have any hollows or

ridges. Nalls 1n bad conditions can be very harmful for

H

the personal 1mage, 1f neglected can cause chronic

infections, associated to long-lasting embarrassment

and pain. Noteworthy, they may be considered a social

problem and/or a professional 1llness. Since

fingernails especially, but also toenailils, are 1n

constant contact with the environment, they are
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H

subjected to a great deal of minor and sometimes major

TCrauma.

F
p—

The average monthly 1i1ncrease 1n length of  the

fingernails 1s between 1-3 mm, and, 1n addition to age,

—

clrculation and specific 111lnesses, diet and

e~ -

uence this wvalue. The

physiologlical stresses can 1n:

H

nails of the dominant hand are reported to grow faster.

Toenaills gJrow significantly more slowly than

fingernails, thus while 6 months are needed by a thumb

nalil to complete re-growth, at least 12 months are

H

needed by a big toenail, or by the other toenails, for

their complete re-growth.

Nail growth plays a precise role 1n the treatment of

H

onychomycosis and of other nail 1llnesses, as the

F

complete re-growth of a healthy nail 1s part of the

~—

primary endpoint of each therapeutic protocol: thus,

factors that can 1increase nail growth rate may have a

H

decisive role 1n shortening the treatments of nail

11 1lnesses.

Chitosan derivatives, such as hvydroxvalkyl chitosans

and/or carboxvalkyl chitosans, are known 1in the art as

—

water-soluble film forming agent. Thelr use 1s for

instance disclosed 1n EP1303249, which discloses a nail
varnish composition containing at least one antimycotic
agent, and 1n W02004/112814, which discloses a nail

restructuring composition based on one herb extract

from the genus Fquisetum 1n combination with

hyvdroxypropylchitosan, which 1s used as a film forming

—

agent. The use o0of chitosans as film forming agents 1S

also disclosed 1n W0O2006111426 and 1n W02007042682: the

F

use of chitosans 1s also disclosed 1n Wenk, Myfungar

_3-
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Nagellak, Haut,
/, 2004, pages 307-308;

al., Drug

United States,

WO03051376.

It has now been
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Viavital Verlag, Essen, DE, Vol. 15, n.

RU2108114; EP10679383; Monti et

Development and

vOl.

31, n.

Industrial Pharmacy, 20005,

1, 2005, pages 11-17;

H

found that the growth of nails may be

H

accelerated by the application of products containing

chitosan or chitosan derivatives, eilther alone or 1in

comblination with one or more active principles, on the

nall plates.

DESCRIPTION OF THE INVENTION

The object of
the use of chitosan,
physiologically

acceleration o:

H

~—

acceptable

- nall growth.

che present 1nvention 1s represented by

H

chitosan derivatives, and/or of a

F

salt thereof, oOr the

)

The preferred chitosan derivatives are water soluble

and are selected from

having a

preferably of

hydroxyalkyl chitosans,

molecular

H

chitosan amino-polysaccharides

welght

higher than 50000 Da,

from 100000 to 500000 Da,; among them
such as hydroxypropyl chitosan,

and carboxvalkyl chitosans are particularly preferred.

More particularly, 1t

chitosan,

1s represented by the use of

H

F

a chitosan derivative or of a physiologically

H

acceptable salt thereof, for

H

the acceleration of nail

H

growth, during treatment not only of nail 1llnesses,

such as onychomycosis,

or atopic dermatitis,

nall psoriasis, Jlichen planus,

H

but also of nail dystrophy and

~—

nalil growth disturbances of various origin.

I H
f—

Liguld or semi-solid preparations of chitosan or of a

chitosan

derivative,

1n the

4

H

form of nail lacquer,
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cream, ointment, gel, lotion, foam, with a content 1n

chitosan from 0.1 to 10 wt.s, more preferably from 0.Z

to 5 wt.%, most preferably from 0.3 to 2%, are suitable

to accelerate nailil growth when regularly applied on the

nall surface.

Pharmaceutical compositions will be prepared according

to conventional technigques, using compatible excipients

and pharmaceutically acceptable carriers, and may

contain, 1n combination, one o0 more active principles

with complementary or, 1n any case, useful activity.

The active agents which may be used 1n the compositions

H
p—

1n combilnations with the chitosans o©of the present

invention include, but are not limited CO,
corticosteroids, antipsoriatic agents,
1mmunosuppressive agents, antimycotic agents,
antiseptic agents, molisturizers, and/or nail

strengthening agents.

ﬁ

Examples of corticosteroids include 21 -

acetoxypregnenolone, alclometasone or 1ts dipropionate

salt, algestone, amcinonide, Dbeclomethasone or 1ts

F

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 1ts
proplonate salt, clocortolone pivalate, hydrocortisone

H F

and salts thereof, including, for example,

hyvdrocortisone acetate, hyvdrocortisone butvrate,
hydrocortisone cypionate, hydrocortisone phosphate,
hydrocortisone sodium phosphate, hydrocortisone sodium

succinate, hydrocortisone tebutate and hydrocortisone

5.
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valerate; cortisone acetate, desonide, desoximetasone,

F

dexamethasone and salts thereof, for example, acetate

and sodium phosphate; diflorasone diacetate,
fludrocortisone acetate, flunisolide, fluocinolone
acetonide, fluocinonide, fluorometholone,
"lurandrenolide, halcinonide, medrysone,

H

methylprednisolone and salts thereof, e.g. acetate,

sodium succinate; mometasone furoate, paramethasone

F

acetate, prednisolone and salts thereof, e.g., acetate,

diethylaminoacetate, sodium phosphate, sodium

succlnate, tebutate, trimethyvlacetate; prednisone,

F

triamcinolone and derivatives thereof, e.g. acetonide,

benetonide, diacetate, hexacetonide.

H

Examples of antipsoriatic agents 1include: anthracene

derivatives, such as dithranol; psoralens, like

trioxsalen or methoxsalen; Vitamin D3 analogues, 1like

calcitriol, calcipotriol or tacalcitol; retinoids, like

tazarotene, acitretine or etretinate; fumaric acid and

H

esters thereof, e.g. monomethyl ester, dimethyl ester.

F

Examples of 1MMUNOSUPPressive agents 1nclude

ciclosporin, tacrolimus, pimecrolimus and sirolimus.

~—

Fxamples of antimycotic agents 1nclude: l1-hydroxy-2-

pyvridone compounds and their salts, e.g. ciclopirox,

rilopirox, piroctone, ciclopirox olamine; 1midazole

derivatives and their salts, e.qJg. clotrimazole,

econazole, 1soconazole, 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.qJg. fluconazole,

_6-



CA 02677715 2014-03-27

ltraconazole, terconazole and vorlconazole; morpholine
derivatives and their salts, e.g. amorolfine and morpholines
disclosed 1n US-A-5, 120, 530 ; griseofulvin and related
compounds, e.g. griseofulvin; undecylenic acid and 1its
salts, 1n particular, the zinc and calcium salts of
undecylenlic acid; tolnaphtate and 1ts salts; and flucytosine
and 1ts salts.

The antimycotic agent may also be selected from natural

sources, 1n particular plant extracts. Examples o0f these

extracts 1include tea tree o0i1il (Melaleuca attemifolia),
lavender o0il (Lavandula officinalis chaix) and the leaf

extract of the neem tree (Azadirachta indica).

Examples of the antiseptic agents include: benzalkonium-

chlorid, benzethonium-chlorid, cetrimoniumbromid,
chlorhexidin, dequaliniumchlorid, triclocarban, triclosan,
salicylic acid, benzoilc acid and their salts, p-
hydroxybenzoic acid and its esters.

Examples of the compositions prepared according to the

present 1invention 1include: nail 1lacquer, cream, ointment,

gel, lotion, foam, for application to the nail surface
freely or under semi-occlusive or occlusive medication.
The pharmaceutical compositions and the uses of the present

invention will now be more fully described by the following

examples. It should, however, be noted that such examples

are given by way of illustration and not of limitation.

In another aspect, the present 1invention provides use of
chitosan, a water soluble amino-polysaccharide chitosan
derivative and/or a physiologically acceptable salt thereof

for accelerating nail growth rate.

In yet another aspect, the present invention provides use of

chitosan, a water soluble amino-polysaccharide chitosan derivative

7
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selected from the group consisting of hydroxyalkyl chitosan and
carboxyalkyl chitosan and/or a physiologically acceptable salt

thereof as the active 1ingredient for accelerating nail growth

rate.

L+
—

EXAMPL]

7a
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A solution having the following composition wt./wt.% 1s

prepared:

1. purified water 21.0%
2. ethanol 13.0%
3. ethyl acetate 4.0%
4. hydroxypropyl chitosan (HPCH) 1.0%
O. cetostearyl alcohol 1.0%
Preparation

The formulation 1s prepared by using a closed vessel

with a stirrer. To this vessel are added ethanol,

deionized water and ethyl acetate to form a mixture.

H

Thereafter, cetostearyl alcohol 1s added. Finally,

hyvdroxypropyl chitosan 1s added and the resulting

mixture 18 stirred for 24 hours or until dissolution.

The obtailned composition has a clear and homogenous

appearance even after prolonged storage. Moreover, when

applied on the nails, the liguid 1s able to form a non-

sticky and elastic film which could strongly adhere to

the nail surface.

EXAMPLE Z

An open, comparative clinical study was performed to

H

assess the nail growth accelerating efficacy and the

I
p—

safety of the solution according to the Example 1 on

F

the nails of healthy volunteers. The trial was

conducted by a single centre, under dermatological

H

control for 4 weeks of treatment.

In particular the study product was applied, once

daily, on 5 nails of the left or right hand according

to a randomisation list and following the

_8_
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Investigator’s instructions; the study product

application side was assigned by the Investigator at

cach 1ncluded subject during the baseline visit. Nails

of the opposite hand were used as control area

(untreated nails).

During the trial the following visits were performed:

® bpaseline - TOa (before product use)

® bpaseline extension visit - TO0b (3 days after TO0a)

 final visit - T4a (after 25 days of treatment)

® final extension visit - T4b (at the end of 4 week
treatment) .

The study was conducted on 22 healthy volunteers (1

male and 21 female), whose 1nformed consent had been

obtained, age range 18 - 50 (mean = 43). All subjects

ended the trial as per the protocol direction.

No 1mportant event which may have 1nterfered to the

test results occurred during the study period.

The data processing was performed by descriptive and

inferential analysis.

H

The activity of the product was expressed 1n absolute

values and 1n relative terms with respect to an

untreated control area. In particular statistical

F

analysis of experimental data was performed as follows:

H H

¢ Comparison of T4 results of treated and untreated

nalls versus basal conditions (Student t test).

H

® Comparison of treated vs untreated nails time by

time (Variance analysis).

H

Nail growth speed (mm/day) was determined for each

H

subject comparing the digital 1mages of the thumb nail

H

of both treated and untreated hands, taken 1n baseline

0.
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conditions (TOa wvs TO0Ob) and at the end of the trial
(Tda vs T4db).

The obtained results showed that the study product

determined a statistically significant lncrease

(Student t test p<0.0l1 wvs TO0) of nail growth speed

corresponding to 15% (from a basal mean wvalue of 0.07:

H

mm/day to a final mean value of 0.082).

H H

No wvariation of nail growth speed was highlighted for

the untreated nails; 1n fact the mean value obtained at

TO and at T4 was 0.075 mm/day.

I

Besides the increase of nail growth speed, an 1mportant

ﬁ

1ncrease of naill smoothness was measured 1n the treated

nails, significant VS control, untreated nails.

Moreover, the treatment was very well tolerated and no

H

s1de effect was reported.

EXAMPLE 3

A solution having the following composition wt./wt.% 1s

prepared:

1. purified water 13.0%
2. ethanol 13.0%
3. ciclopirox 3.0%
4. ethyl acetate 4.0%
5. hvydroxypropyl chitosan (HPCH) 1.0%
6. cetostearyl alcohol 1.0%

Preparation

The formulation 1s prepared by using a closed vessel

with a stirrer. To this wvessel are added ethanol,

deionized water and ethyl acetate to form a mixture.

Thereafter, cetostearyl alcohol and cicloplirox are

_10-
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added. Finally, hvyvdroxypropyl chitosan 1s added and the

resulting mixture 1s stirred for 24 hours or until
dissolution.

The obtailned composition has a clear and homogenous

appearance even after prolonged storage. Moreover, when

applied on the nails, the ligquid 1s able to form a non-

sticky and elastic film which could strongly adhere to

the nail surface.

EXAMPLE 4

I H

The nailil growth accelerating efficacy of the solutions

according to the Examples 3 (named P-3051) and 1 (used

as a placebo) was measured in the frame of a controlled

clinical study on patients with onychomycosis due to

dermatophyte fungi.

The study was multicentre, randomized, long-term,

double blind/blinded assessment, parallel groups, three

arms: the P-3051 solution as 1n the Example 3,

contalning hydroxypropylchitosan as an 1ngredient and

ciclopirox as active antifungal agent; the placebo

solution as 1n Example 1, containing

H
p—

hyvdroxypropylchitosan as an 1ngredient, but devoid of

any active antifungal agent, and a reference nail

lacquer from the US market (Penlac®), containing

ciclopirox 3% as antifungal agent, and water,

1sopropanol, monoester resin as other 1ngredients. The

reference solution differed from the test P-3051

solution 1n that no chitosan was contained 1n the

reference. Overall, 467 patients were randomized 1n a

2:2:1 ratio among P-3051, reference product and

placebo. They underwent a 4-8 week run 1n, 48 week

-11-
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treatment and 12 week follow up. Among efficacy

F

endpoints, conversion to negative O fungal culture,

F

percentage of patients with 290% clear nail, growth

~—

rate of healthy nail were measured during treatment and

H

follow up. Growth rate of healthy nail 1s a parameter

H ﬁ

1n which contribution of both the antimycotic effect

H

and the nail growth accelerating effect plays a

specific role.

H

As expected, the effect of P-3051 and reference active

treatments on mycological findings was similar, with

H

about 90% conversion to negative of fungal culture at

end of treatment. The rate of conversion to negative of

mycological culture was significantly lower (703) 1n

placebo arm, and this result was also expected.

I

The results 1n terms of nall growth rate are summarized

1n the table 1.

Table 1: Growth rate of healthy nail during treatment with P-3051,
a nall lacquer contalning ciclopirox 8% and hydroxypropylchitosan

%; Pplacebo, a nail lacguer contalning hvydroxypropylchitosan 1%;

reference Penlac, a nail lacquer contalning cicloplrox 8%.

Growth of healthy

nail Placebo (n=94) P-3051 (n=175) Penlac (n=185)
Week 24
Mean * SD (N) 4.89116.21 (83) 6.29117.19 (167) 4.73x16.91 (177)
Week 36
Mean * SD (N) 6.56x18.25 (77) 9.17x18.01 (162) 5.93+x19.51 (170)
Week 48
Mean = SD (N) 7.3220.83 (74) 11.6x21.84 (157) 8.28x19.4 (156)

The market reference, contalning 8% ciclopilirox, but not

H H

chitosan, had a continuous 1ncrease o0f growth of

healthy nail, at 24, 36 and 48 week of treatment.
_10-
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ng hydroxypropylchitosan, but not the

antifungal agent, showed also a continuous

F

1ncrease of growt

the market re:

3051,
(the

active anti

ﬁ H

h of healthy nail, similar to that of

‘erence. As 1t shall be appreciated, P-

containing both the chitosan and 8% ciclopirox

fungal agent), was definitely more

active than market reference Penlac®, 1n healthy nail

growth rate.

direct

composition O

—

H

H

It 1s concluded that the presence of chitosan, having a

effect on the nail growth rate, 1in the

- P-3051, made according to the Example 3,

F

1improved the effect of the antimycotic agent 1n terms
of growth of healthy nail.

EXAMPLE 5

A formulation having the following composition wt./wt.%

1s prepared:

1. purified water 29.37/5%

2. ethanol 96° 70.0%

3. budesonide 0.025%

4. hvydroxypropyl chitosan (HPCH) 0.5%

5. Peg-40 Hydrogenated castor o1l 0.1%

Preparation

The formulation 1s prepared as per the Examples 1 and
3, by adding hydroxypropyl chitosan as the final

ingredient and

dissolution.

EXAMPLE

stirring for 24 hours or until

_13-
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A formulation having the following composition wt./wt.%

1s prepared:

1. propylene glycol 13.0%
2. 1lsopropanol 32.497%
3. calcitriol 0.003%
4., ethyl acetate 4.0%
5. chitosan 0.95%
Preparation

Chitosan 1s dissolved 1n propylene glycol, then
calcitriol ©previously dissolved 1n 1sopropanol 1s

added. Then ethyl acetate 1s added and the resulting

mixture 1s stirred until dissolution.

EXAMPLE 7/

An open, comparative clinical study was performed to

H

assess the nail growth accelerating efficacy of the

H

solution according to the Example 3 on the nails of 24

healthy male volunteers, aged 21-40 vears (mean 31.8 =

SD 4.6 vyvrs) who gave their informed consent. In this

H H

experiment, the nail growth accelerating efficacy of

the solution according to the Example 3 was compared

with that of a commercial nail lacgquer (Loceryl-

F'rance) as a reference, containing the following

ingredients: amorolfine HC1 5.574%, metachrilic acid

copolymer, triacetine, buthyl acetate, ethyl acetate,

ethanol. Test and reference products were randomly

F F

self-applied to all fingernails of either hand for a

’

period of 28 days. The test product was applied once

dai1ly by a brush; the commercial reference was applied

twice weekly as per the approved labelling, by using a

_14-
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spatula. Both test and reference products were applied

F

1in the evening. Before each test application the

subjects were 1nstructed to wash their hands with water

and soap and dry accurately; Dbefore each reference

application the subjects had to remove the previous

product layer with an 1sopropyl alcohol swab.

The accelerating nail growth activity was assessed at

the same timing and with the same method as per the

Example 2.

The obtained results showed that the test solution

according to the Example 3 determined a statistically

significant 1ncrease (Student t test p<0.0l1 wvs TO) of

nall growth speed corresponding to 34% (from a basal

F

mean value of 0.094 mm/day to a final mean value of

0.1206) .

—

On the contrary, the growth of the nails applied the

HH

reference nail lacquer did not significantly differ

H
p—

from baseline (0.104 mm/dav) to the end of the

experiment (0.117 mm/day, not significant).

_15-
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EXAMPLE &

A formulation having the following composition wt./wt.3%

1s prepared:

1. propylene glycol 13.0%
2. 1lsopropanol 32.9%
3. ethyl acetate 4.0%
4. chitosan 0.9%
Preparation

Chitosan 1s dissolved 1n propylene glycol, then
1sopropanol and ethyl acetate are added and the

resulting mixture 1s stirred until dissolution.

EXAMPLE 9

An open, comparative clinical study was performed to

H i

"1cacy of the

assess the nail growth accelerating e

solution according to the Example 8 on the nails of ©

healthy male volunteers, aged 22-40 years (mean 32.2 =

SD 7.9 yrs) who gave their informed consent. In this

H H

experiment, the nail growth accelerating efficacy of

the solution according to the Example 8 was randomly

H
—

self-applied 1n the evening, before going to bed, to

- —

all fingernails of one hand for a period of 28 days.

Before each cest  application Che subjects were
instructed to wash their hands with water and soap and
dry accurately.

The accelerating nail growth activity was assessed at

the same timing and with the same method as per the

Example 2. Untreated fingernails served as reference

nalls.

_16-
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The obtained results are summarized 1in figure 1. The

test solution according to the Example 8 determined a

statistically significant 1ncrease

(Student Tt test

p<0.01 vs TO) of nail growth speed by about 48% (from a

basal mean value of 0.083 mm/day to

of 0.123).

H

a final mean wvalue

On the contrary the growth of the reference untreated

HH

naills did not significantly dai:

H

mm/day) to the end of the experiment

_17-

fer from baseline (0.087

(0.081 mm/dav) .
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CLAIMS:

1. Use of chitosan, a water soluble amino-polysaccharide

chitosan derivative selected from the group consisting of
hydroxyalkyl chitosan and carboxyalkyl chitosan and/or a
physiologically acceptable salt thereof as the active

ingredient for accelerating nail growth rate.

2. The use according to claim 1, characterized 1in that
salid amino-polysaccharide chitosan derivative has a

molecular weight higher than 50000 Da.

3. The use according to claim 2, characterized 1n that
said amino-polysaccharide chitosan derivative has a

molecular weight from 100000 to 500000 Da.

q . The use according to any one of claims 1 to 3,
characterized 1in that said hydroxyalkyl chitosan 1s a

hydroxpropyl chitosan.

5. The use according to c¢laim 1, characterized 1n that
salid chitosan, water soluble amino-polysaccharide chitosan
derivative and/or physiologically acceptable salt thereof 1is

used in combination with one or more active principles.

6. The use according to claim 5, characterized 1n that

salid active principle is for the treatment of nail i1llness.

7. The use according to c¢laim 6, characterized 1n that

said nail illness 1s selected from the group consisting of
nail infection, nail psoriasis, Jlichen planus of the nail,
atopic dermatitis of the nail, nail dystrophy, and nail

avulsion.

3. The use according to claim 5, characterized 1n that

said active principle 1s selected from the group consisting
18
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of corticosteroids, antipsoriatic agents, 1mmunosuppressive

agents, antimycotic agents, antiseptic agents, moisturizers,

and nail strengthening agents.

9. The use according to claim 1, characterized 1n that
salid chitosan, water soluble amino-polysaccharide chitosan
derivative and/or physiologically acceptable salt thereof is

used topically.

10. The use according to claim 9, characterized in that
sald chitosan, water soluble amino-polysaccharide chitosan
derivative and/or physiologically acceptable salt thereof
1s used on the nail surface freely or under semi-occlusive

Oor occlusive medication.

11. The wuse according to claim 1, characterized 1n that
said chtosan, water soluble amino-polysaccharide chitosan
derivative and/or physiologically  acceptable salt thereof

1s used by means of a topical formulation.

12. The use according to claim 11, characterized 1in that
sald formulation 1s a nail lacquer, a spray, a cream, an

ointment, a gel, a lotion or a foam.

13. The use according to claim 11, characterized 1in that
sald formulation has a content 1n chitosan, water soluble
amino-polysaccharide chitosan derivative and/or

physiologically acceptable salt thereof, from 0.1 to 10
wt.% with respect to the total welght of the formulation.

14. The use according to claim 11, characterized in that
sald formulation has a content 1n chitosan, water soluble

amino-polysaccharide chitosan derivative and/or

19
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physiologically acceptable salt thereof, from 0.2 to 5

wt.%, with respect to the total weight of the formulation.

15. The use according to claim 11, characterized 1n that
sald formulation has a content 1in chitosan, water soluble
amino-polysaccharide chitosan derivative and/or

physiologically acceptable salt thereof, from 0.3 to 2

wt.%, with respect to the total weight of the formulation.

20



CA 02677715 2009-08-07

PCT/EP2008/051477

WO 2008/098869

Figure 1
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