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the nail in a seratipsqrédtionnail polisal t er nati vel y irregularly),

di scoloration of the nail bed, onycholysis (detachment of the body of
the nail fromthe paidrim@don subungual keratosis or anonalies of the

body of the nail. 20 For treatnent of the nails affected by psoriasis,
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frequency by the following symptoms:

15  Pitting (punctate or irregularly shaped depressions arranged on the
surface of the body of the nail in a certain pattern or alternatively
irregularly), discoloration of the nail bed, onycholysis (detachment of the
body of the nail from the nail bed), subungual keratosis or anomalies of the
body of the nail.

20
For treatment of the nails affected by psoriasis, the following four methods
were used until now, but without sweeping success, in addition to PUVA
phototherapy:

25 One treatment method, the systemic method, consists in administering
methotrexate, retinoids or cyclosporin A orally. This necessitates a long-
term treatment, which according to experience can lead to intoxication.

Another method consists in injecting intralesional corticosteroids. This
30 method is naturally very painful, so that the patients are only initially ready
to cooperate, but later stay away from treatment.

With a further method of surgically removing the affected nails, good
treatment results can indeed be achieved, but it is to be considered here

35 whether intervention really pays, with a possible recurrence time of one
week after regeneration of the body of the nail.

A fourth, yet gentle, method consists in treating the nails locally with
specific, antipsoriatic substances such as dithranol, vitamin D analogs or
40 corticosteroids. In this context, all sorts of treatment methods have been
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the treatment with these topical agents is ineffective and moreover highly
uneconomical.

High hopes have therefore been placed in another method, namely in the

20 treatment of the affected nails with a 50:50 mixture of commercially
available corticosteroid-containing lotions, creams or ointments with
commercially available clear cosmetic varnishes (US Patent 4,250,164).
This method, however, although already known for a long time, has not
generally found its way into therapy since a satisfactory result from these -

25 naturally physically unstable - mixtures did not appear, presumably for lack
of sufficient bioavailability of the active compound from the solid system
present after the drying of the mixture.

Therefore many cases, in particular the severe cases, have been treated
30 as before using the surgical method described above or using intralesional
injections or using combined solution and cream therapy.

WO 97/43644 discloses a topical formulation suitable for the treatment of
nail psoriasis comprising at least one glucocorticoid, at least one
35 spreading solvent, at least one readily volatile solvent and a film-forming
agent. This topical formulation has the disadvantage that a spreading
solvent is necessary. This additional spreading solvent increases the price
of the formulation and since it is not clear if this spreading solvent is
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15 The object is achieved by the nail polish according to the invention,
comprising one or more glucocorticoids, a physiologically tolerable,
preferably readily volatile, solvent or solvent mixture and one or more
water-insoluble film-forming agents.

20  Antipsoriatic glucocorticoids are, for example: alclometasone dipropionate,
amcinonide, beclomethasone dipropionate, bendacort, betamethasone
benzoate, betamethasone dipropionate, betamethasone valerate,
budesonide, chlorquinaldol, clioquinol, clobetasol propionate, clobetasone
butyrate, desonide, desoximetasone, dexamethasone, dichlorisone,

25 diflorasone diacetate, diflucortolone valerate, difluprednate, fluazacort,
flucinolone acetonide, fluclorolone acetonide, fludroxycortide,
flumethasone pivalate, fluocinolone acetonide, fluocinonide, fluocortolone,
fluorometholone, flupamesone, fluprednidene, fluprednidene acetate,
flurandrenolide, halcinonide, halometasone, hydrocortamate,

30 hydrocortisone butyrate, methylprednisolone aceponate, mometasone
furoate, prednicarbate, prednisolone, prednisone, tixocortol, triamcinolone
acetonide.

The glucocorticosteroids can be present either as free alcohols or in the
35 form of their esters.

Suitable water-insoluble film-forming agents are, for example, substances
based on cellulose such as cellulose nitrate or ethylcellulose or
physiologically acceptable polymers such as are customary, for example,
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20 Suitable physiologically acceptable solvents are substances such as
hydrocarbons, halogenated hydrocarbons, alcohols, ethers, ketones and
esters which are customary in cosmetics, in particular acetate esters of
monohydric alcohols such as ethyl acetate and butyl acetate, optionally as
a mixture with aromatic hydrocarbons such as toluene and/or alcohols

25 such as ethanol or isopropanol.

As is known, the combination of the solvents is of crucial importance for

the drying time, spreading.ability. and..ather important properties-of the ... .. .

varnish or of the varnish film. The solvent system preferably consists of an

30 optimal mixture of low-boiling components (= solvents having a boiling
point up to 100°C) and medium-boiling components (= solvents having a
boiling point up to 150°C), optionally with a small proportion of high-bailing
components (= solvents having a boiling point up to 200°C).

35 Readily volatile solvents are understood as meaning compounds which
have a boiling point which is below 80°C.

The nail polishes according to the invention can furthermore contain
additives customary in cosmetics, such as plasticizers based on phthalate
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The content of active compound in the nail polish according to the

invention is dependent on the structure of each active compound and thus

on its release from the varnish film, its penetration behavior in the nail and
20 its potency.

In the nail polish according to the invention, i.e. the solvent-containing use
form, the active compound is in general contained in an amount from 0.5 to
20, preferably 2 to 15, percent by weight. The minimum content of active

25 compound in the medicinal nail polishes, i.e. those. for treatment, is
preferably 8 percent by weight; the nail polishes used for prophylaxis
preferably contain 1 to 4 percent by weight of active compound.

Colored or pigmented nail polishes have the advantage, for example, that
30 the preparation according to the invention can be tailored to the esthetic
perception of the patient.

The nail polish is prepared in a customary manner by mixing together the
individual components and - if necessary - further processing tailored to

35 the respective preparation.

The nail polish according to the invention has the following composition:
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Example 2

Desoximetasone 50%
Ethyl acrylate/methyl methacrylate/trimethylammonioethyl  12.0 %
methacrylate chioride in a molar ratio of 1:2:0.2 (EUDRAGIT®

RL 100)

Ethanol 96 % 60.0 %

Ethyl acetate 13.0 %

Butyl acetate 10.0 %
10

Example 3

Betamethasone dipropionate 50%

Ethylcellulose 11.0%

Ethyl acetate 30.0 %

Buty!l acetate 340 %

Ethanol 96 % 20.0%
15

Example 4

Prednicarbate 75%

Polyvinyl butyralt 4.7 %

Cellulose nitrate 4.3 %

Dibutyl phthalate 06 %



15 achieved in the nail such that a possible recurrence does not break

out . ~ The content of active conpound in the nail polish according to
t he invention is dependent on the structure of each active conpound
and thus on its release fromthe varnish film its penetration
behavior in the nail and 20 its potency. 7 In the nail polish

according to the invention, i.e. the solvent-containing use f ar he
active conpound i ?%'@%%@Fal cont ai ned in an anount f?on10.5 to QCﬂ@E%,
preferably 2 to 15thpeolc®n% by wei ght. The mini num content of activ&. 2%
conpound in the nmedicinal nail polishes, i.e. those. for treatnment, is
preferably 8 percent by weight; the nail polishes used for prophylaxis
preferably contain 1 to 4 percent by weight of active conpound.

Col ored or pignenﬁggwﬂﬁgb pol i shes have the advantage, for exanple, that 30
the preparation according to the invention can be tailored to the esthetic

perception of the patient. The nail polish is prepared in a
cust omary rra][merht}yalmhmi@ t oget her the i ndi vi dual conponents Zf% jf
necessary - Turthqpeg S Siceth@l et 1.9 Bpolynlee respective preparas pon.
The nail polish accorgieﬁﬁﬁtothe' i 0 i itiQn:
: p cording. ¢ i nvention has 'the foll ow ng corrposIJ,lt.é%.
Ethyl acetate ' 20.0 %
5

The action of the nail polish according to the invention is demonstrated in
permeation tests on cowhorn platelets and in treatment experiments on
subjects. The permeation test on cowhorn platelets allows the release of

10 an active compound from a certain preparation and the subsequent
permeation through keratin material to be tested.

At present, there are still no topical preparations known for the treatment of
nail psoriasis with glucocorticoids from which the active compound is

15 released in sufficient amount, penetrates into the nails and thus can act in
a therapeutic dose on the underlying matrix or the nail bed.

As a control example,

clobetasol-17-propionate  8.0% is dissolved
in isopropy! alcohol 92.0%.

20
A) Permeation test on cowhorn platelets

The measurement of the active compound permeation is carried out by
means of time-resolved ATR technique (time-resolved infrared

25 attenuated total reflection - see Th. M. Bayerl et al.; J. Invest
Dermatol. 105:291-295,1995):

100 ! of the test preparation (test preparation or control example) are
applied to a defined area on the top of a cowhorn platelet of 0.5 mm
30 thickness. After a drying time of 15 minutes, the cowhorn platelet with



Exanple 1 . Cl obet asol - 17- pr opi onat e

8.0 % 50 % strength solution of a copolynmer of nethyl vinyl ether

30.0 % and nonobutyl naleate in isopropyl alcohol | sopropyl al cohol
31.0 % Et hyl acetate 31.0 %
The percentage quantitative data are based of the weight. 5 The nail

polish is prepared b¥héjb§§194hvf3995§evg§ a%&é@%tt%oﬁggmgscr‘ygtaq Bfd pressed on

sol vent s.
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100) Et hanol 96 %
Ethyl acetate did not record any portions of the cowhorn platelgt OS;a/ectra OES{P
acetate 5 varnish layer were recorded for 48 hourg Gargl $he @lecrease Exa‘mepl e
3 Bet amet hasone ogdfi 88iPBELE bands which is to be attributed to the pene@a@o ‘bf
Et hyl cel | ul ose 11.0 % hyl
acet at e the active compound into the keratin mater@bwgs%vestlggﬁdw acet at e
34.0 % Et hanol 96 % 20.0 %
It is seen here that the characteristic band of clobetasol-17-propionate
10 at 1660 cm'1 decreases to approximately 60 % of the starting value in

the clear varnish film of the nail polish according to the invention in the

measurement period of 48 hours, while the active compound

precipitates almost quantitatively from the control example on

evaporating the solvent and is thus no longer available for penetration
15 into the keratin material.

Moreover, it was possible to detect clobetasol-17-propionate
qualitatively on the back of the cowhorn platelet employed after the
application of the nail polish according to the invention, while after the

20 application of the control preparation it was not possible to produce
this detection.

Although in EP O 226 984 similar penetration properties of certain

antimycotic hydroxypyridone compounds from solid varnish films are
25 described, this is nevertheless a surprising finding, since it was not to

be foreseen that glucocorticoids, which constitute a bulky, rigid

cyclopentanoperhydrophenanthrene four-ring system, are more

bioavailable from the water-insoluble solid system present after the

drying of the varnish preparation and permeate into or through the
30 keratin material better than from the isopropanolic solution.

B) Activity testing

1) The antipsoriatic properties of the nail polish according to the
35 invention have been tested on 2 people with long-standing two-handed
thumb nail psoriasis. A daily treatment of the affected nails for only
four months with the nail polish according to the invention according to
Example 1 led to the growing out of symptom-free new nail plates.
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7.5 % Pol yvi nyl butyral 4.7 %
Cellul ose nitrate 4.3 % Di butyl
pht hal at e 0.6 %

7 Et hyl acetate g 10.0
% Et hanol 96 % . s . . . . .9 %
Exanpl e 5 Hal Xi HBRi giipsoriatic properties of the nail polish acF:ordlng tc? thé

2.0 % Met hacr ylineergiwind hav@ybeart rtgbtatieott: 14 cpgaplg nwith nail psoriasiss. 5 %
Et hanol 96 % treatment two times a week of the affected nails for only/dix Indfths

Et hyl acetate _ . . . . . ) 5?27%0 N 5

The action of the natith K& naihralitorerorgng do the IVSRERR iBGROTUNG ﬁ@@“fﬁﬁ éd in

perneation tegs on jg@wberiasti@ingdretemantof thetriztigilawestorenthe ignewing @ut of
symptom-free new nail plates in 86% of the cases (12 people out of

14).



subj ects. The i teon cowhorn pl'at'el ets allows the rel ease of 10
an active conp I H ‘ I n preparation and the subsequent
perneation thr r s rial to be tested. At present, there

are still no topical preparations known for bhe treat ment of nai |
psoriasis with glucocorticoids fromwhich tﬁe active compound is 15
rel eased in suffiPatent Chaimsnt , penetrates into the nails and thus can act
102 a tlherapeu]t i c dose on the underlying matrix or the nail bed.

a control exanple . clobetasol -1 7-propionate 8,.0%. s di ssol ved
in isopropyl al cgEoIA najb petsh coggprising ak) 'eg@r %@ﬁtgb‘ﬁ"‘f‘&?"'gn & &Rt 9ne
platelets pisidtegiaaitye aeoéptablet belvact ane atolgasundepeaterdnsaubles

carried out by, ' S ti me-resol ved ATR technique (tinme-resol ved
infrared 25 o atfflg}i{?g'?'@ ?qo)‘{nél reflection - see Th. M Bayerl et al.;

J. Invest. - Dermatol. 105:291-295, 1995): 100 [err]l of
Bppl i ed Lo o der i Hed e B O e el ot ol 6 a0
t hi ckness. After a oﬁ’&‘?‘?ﬁf"{?ﬁ’%’ of %&lgﬁ‘ﬁ@?@g‘? ? Lgdigmog}aﬁé,pf);t %pﬁq%@’%
8 beclomethasone dipropionate, bendacort, betamethasone benzoate,
10 betamethasone dipropionate, betamethasone valerate, budesonide,
chlorquinaldol, clioquinol, clobetasol propionate, clobetasone butyrate,
desonide, desoximetasone, dexamethasone, dichlorisone, diflorasone
diacetate, diflucortolone valerate, difluprednate, fluazacort, flucinolone
acetonide, fluclorolone acetonide, fludroxycortide, flumethasone
15 pivalate, fluocinolone acetonide, fluocinonide, fluocortolone,
fluorometholone, flupamesone, fluprednidene, fluprednidene acetate,
flurandrenolide, halcinonide, halometasone, hydrocortamate,
hydrocortisone butyrate, methylprednisclone aceponate, mometasone
furoate, prednicarbate, prednisolone, prednisone, tixocortol,

20 triamcinolone acetonide.

3. A nail polish as claimed in one or more of claims 1 and 2, which
comprises, as an active compound, clobetasol propionate,
desoximetasone, betamethasone dipropionate, prednicarbate or

25 halcinonide.

4. A nail polish as claimed in one or more of claims 1 to 3, which
comprises the active compound or the active compounds in a total
concentration of 0.5 % to 20 %, based on the total weight of the

30 formulation.

5. A nail polish as claimed in one or more of claims 1 to 4, which
comprises the active compound or the active compounds in a total
concentration of 2 % to 15 %, based on the total weight of the

35 formulation.

6. A nail polish as claimed in one or more of claims 1 to 5, which
comprises, as a water-insoluble film-forming agent, a copolymer of
methy! vinyl ether and monobutyl maleate; ethyl acrylate/methyl



the varnish layer was applied to the nmeasuring cryst T
by an external mmmmnﬂ“gﬂlﬂact pressure and the Egﬁg SH Hﬂﬁmg %‘iﬁ"ﬂ
of the maasurln cted here such that the | R REAACERm
did not record any®pdrti® oné of the cowhorn platelet. Spectra of the 5
varni sh | ayer were recorded for 48 hours an Tthe decrease in the

aﬁti ve conpound bagdﬁnemy&ﬂa!eﬂrlh@tm&amhiohldwﬁ)&dnétﬁabﬂ?ﬁt@&tﬂ%ﬂ(m irorm ofolar
the active conmpound into a i
It is seen here that ra(t'ﬁeocﬁgr(i?t & qyét "@“@3%%‘%‘” Q‘Ytg aso RL%}SQ ik SB?tSn%rt e

10 at 1660 cm meﬂwydmd/emyhpwla@ QQP@VWGGO % of the startl ng val ue
in the clear varnish film of the nai | poli sh accor di ng to the
invention in the measur enent d of @ fﬁ‘ﬂ‘mﬂ e the active
conpound 5 Tpradqrpeestfesths Hﬁ?é’t-‘c ﬂ pafl Pg ‘Trﬂ/a?f; FAdN EBRY dfore

exanpl e on evapoiat itd g, \‘nh&:hscfdnwmrﬂesamdmgsa whtes-ingolUbleddm-faaingabl e
for penetration 15 ' erj-al fly other VRbERVEENts t
was possible to det e%ge'lét \gg‘i asoﬁli&%bﬁlcggf orﬁllna optionally o 35 litative yS on
t he back of the cowhoustopiat for éhe Emué{))@’doﬁafﬁl epolishe application of
the nail polish according to the invention, while after the 20

application of the co troI prepa i 0 Qssi bl e t

this detectiofl & The Usﬁquﬁrg%ﬁﬁ' PR %Paﬁv%egﬁ%gerﬂrlrﬁ rep@n@%% ?gn_i
properties of certai nas a pharmacautidcahggainstondilyphooiggisyri done conpounds from
solid varnish filnms are 25 described, this is nevertheless a
surprising finding, since it was not to be foreseen that

gl ucocorticoids, which constitute a bulky, rigid

cycl opent anoper hydr ophenant hrene four-ring system are nore

bi oavai |l able fromthe water-insoluble solid systempresent after the
drying of the varnish preparation and perneate into or through the 30
keratin material better than fromthe isopropanolic solution. B)
Activity testing 1) The antipsoriatic properties of the nai
polish according to the

This Sheet Has Been Replaced

MO




35 i nvention have been tested on 2 people wth | ong-standi ng two-handed
thunb nail psoriasis. A daily treatnent of the affected nails for only
four nmonths with the nail polish according to the invention according to
Exanple 1 led to the growing out of synptomfree new nail plates.

2) The antipsoriatic properties of the nail1polish according to the

i nvention have been tested on 14 i)eo le with nail psoriasis. A

treatment two times a week of PNE E?gﬁﬂ\'%ﬁcn'&ﬂ% PIHFhl y six nonths
with the nail polish according to the i%\é%t}\ilcqn according to Exanple 1 5
led to a lasting inprovenent of the naiﬁ pl'ates or to the grow ng out of
synptomfree new nail plates in 86%of the cases (12 peopl e out of

14) . ) ) o 10 = Patent C ains:
1. A nail poliSssh Neihppplshhocempiigagt abnkeagt ueor optucespdicolsh Pealgasbnene
physi ol ogi cal | y agtieRiiedtalys ataptbblansbladnt| GRS bt ARt \vakewaicnsdammbie film-

filmform ng agenftofming agent. The nail polish is suitable for the treatment of nail psoriasis.



2. Anail polish as claimed in claim 1, which conprises, as a ~7{y

gl ucocorticoid, al cl onet asone di propi onat e, armci noni de, |

becl omet hasone di propi onate, bendacort, betanethasone benzoate, lﬁ

bet amet hasone di propi onate, betanet hasone val er at e, budesoni de,

chl or qui nal dol, clioquinol, clobetasol prgpl onat e, cl obetasone butyrate,

desoni de, desoxatreh@tedn®huséx aredbimaswdetreatnent diné saile, ardifirotrastedewith

di acetate, difl I I n f i:nol one
O(%n% 8 ehe/ %nﬁpgé ﬁdb%éé{&ﬁ@é% %ﬁgecrEHhaE{F’éégf S wle"% i

acet oni de, fluc or ol one acet roxycort
pivalate, flucRaGHorasseappiiest shnight EY%&hﬁ YSatraent’ mﬁtnﬂsic'érﬁ%v@ﬂé very

f 1 uor onet hol onmnﬁlémnﬁﬁfm@s thalpgiedmy @m&ssfnlgurlﬁedw @@ﬁ@qtaqats@ye the

fl urandrenold d hal ? roc

hydr ocort i séneetfﬁﬂt f8‘p8}?99ﬂ8ﬁ ﬁ’l‘r}gﬁﬂﬁfﬂng 8%&3%%&%6" %3@??58%@ On

f uroate, predrtheautthmtl”@,nd fivectdertedlraile muspbe daiveredeyith diessiags adhigh20

tri ancti nol one acetoni de 3. A nai | poli sh as clainmed in one or nore

of clainms 1 an i ses, active canpound,
cl obetasol pro ‘%ﬂﬁﬂdé % the resumd@%‘d ?#@?%ﬂﬁé’f t%?éﬂ%tﬁdﬁ%yé‘?r@éﬁ}’ onat e,
predni car bat e anho@ths, is fredantiynaoti sken through, bt oA thai dontrahy tHeyasecdméned i n

one or mor gqof dﬁél"i’éé%?en%dt Qn&” t%lﬁ%t and thus tﬁ@%é%a}%@h&ﬁ%s@ﬁta%é‘% ound

or the actlve conpounds 20 %
based on the tdﬂaﬁerlaléza;hifh@f sygnesgoof treafraemly iyt thisn method tS5fu¢hewmqre pol i sh

as claimed in Cﬁlﬁ/e%ely’f%ﬁ@ct@ti 6l @afBhd sbmméns WidCereams are usuEMyhistRsiet he
active corrpound cent ation

t
o 5 0 o he peviltluale® of S D GPI ETEe trRt RES b removed pafiRITB S
6. A nail poli geilsiricaionelssotveshautaf tonail of washings bathing 8nd whowhrlng

compri ses, &S aihes é:bH§9%LLéth9 theh %f/é’f&‘bé‘gﬁﬁﬂﬁ% aﬁ%at 2 Yeﬁ‘ﬁ{lt Hthis,

nmet hyl vinyl ether
y y the treatment with these toplcal agents is’ineffective and more ver highly

uneconomical.

High hopes have therefore been placed in another method, namely in the

20 treatment of the affected nails with a 50:50 mixture of commercially
available corticosteroid-containing lotions, creams or ointments with
commercially available clear cosmetic varnishes (US Patent 4,250,164).
This method, however, although already known for a long time, has not
generally found its way into therapy since a satisfactory result from these -

25 naturally physically unstable - mixtures did not appear, presumably for [ack
of sufficient bioavailability of the active compound from the solid system
present after the drying of the mixture.

"Therefore many cases, in particular the severe cases, have been treated
30  as before using the surgical method described above or using intralesional
injections or using combined solution and cream therapy.

WO 97/34644 discloses a topical formulation suitable for the treatment of
nail psoriasis comprising at least one glucocorticoid, at least one
35 spreading solvent, at least oneYeadily volatile solvent and a film-forming
agent. This topical formulation has the disadvantage that a spreading
solvent is necessary. This additional spreading solvent increases the price
of the formulation and since it is not clear if this spreading solvent is

Bty
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met hacrﬁ ate/ tri met hyl anmoni oet hyl nethacrylate chloride in a

gte): ?LI OSM“I“H“‘ mll \‘) \‘ 2:0.2; ethyl cellulose; polyvinyl butyral,

nmet hacrylic acid/ethyl . acrylate copolymer.
5 7. A procéss‘fol the production of a nail polish as clainmed in one or

nor e of claims 1 to 6, which conprises mxing a water-insol uble
filmformng agent with a glucocorticoid, and optionally other
conmponent s customary for the prodlction of nail polish. 10 8.

The use of the nai lm@tﬂ%h%t@ﬁruﬁ% @Hﬂbﬂo@ﬂﬁ?l RetiBRIrRaef cﬁlbﬂtiéfﬁnlatrﬁolér
in a manufacture of | Cament. for freat ment adainst nai
psori asis. ratio of 1:2:0.2; ethyl cellulose; polyvmyl butyral, cellufose "Nitrafd or

methacrylic acid/ethyl acrylate copolymer.

5 7. A process for the production of a nail polish as claimed in one or more
of claims 1 to 6, which comprises mixing a water-insoluble film-forming
agent with a glucocorticoid, and optionally other components
customary for the production of nail polish.

10 8. The use of the nail polish as claimed in one or more of claims 1 to 7
in a manufacture of a medicament for treatment

against nail psoriasis.
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