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Nall {growt h-pronoting formulations The invention relates to a nail
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Ed to the use thereof for the treatnment of growth disturbances
e nail. The nail plate which seals and protects the nail is a
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horny, hard appen . | he fingertip or tip of the toe
whi ch grows out oﬂggegﬁ%‘&ﬂ"e[)&fmétﬂ%%%ﬁqu{w gination of the epiderm s on the
finger or the back of the toe. The formation of the nail material

for the nail platg is effected primarily in the nail matrix,
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adheres up to the ponychi um The hyponychiumis the dorsal region of

the epidernms |yi ﬂg?‘m en the nail bed and finger pad. 20 The
surface of the nail plate is snooth, and its color is a delicate pink as a
result of corial capillaries show ng through. Only an area 1-5 mmin size
in t he shap®heiail platefwiich sealstdrel protedta the pait isea hoaty, hiaed pppandade
eind | ooks 10 WQ* tthlessq{in of the fingertip or tip of the toe which grows out of a pocket-like

invagination of the epidermis on the finger or the back of the toe.

The formation of the nail material for the nail plate is effected primarily in
the nail matrix, a specialized tissue which occupies the lower portion of the

15 nail pocket from its proximal end up to the lunula. The nail matrix region is
adjacent distally to the nail bed, with which the nail plate, which is
structured in the form of a longitudinal strip on its under-surface, firmly
adheres up to the hyponychium. The hyponychium is the dorsal region of
the epidermis lying between the nail bed and finger pad.

20
~ The surface of the nail plate is smooth, and its color is a delicate pink as a
result of corial capillaries showing through. Only an area 1-5 mm in size in
the shape of a half-moon - the lunula - present at the proximal end looks
whitish.
25

The growth rate of the nail plate, i.e. its increase in length beyond the free
edge, depends on the extent of regeneration of nail cells in the nail matrix.
‘The cell material formed there differentiates into plate-like homny structures
which are passively pushed in the distal direction. The nail grows

30 continuously throughout the entire life of the organism. The growth rate
decreases with old age. The average weekly increase in length of the
fingemails is 0.5 to 1.2 mm, and, in addition to age and sex, circulation,
diet and physiological stress can have an influence on this value. The nails
on the working hand are said to grow faster. Toenails grow significantly
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time needed fOr a new fingernail to ¢growo I's ‘about 6 nonths, and a 5
toenail is regenerated in about 12 nonths. In addition to
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growt h and appearance |
poisons, medicaments, chemicals and traumas can adversely influence the

10  growth and appearance of the nail.

Nail growth plays a quite decisive role in the treatment and the required
duration of treatment of onychomycoses; onychomycoses are understood
. as meaning infections of the nail bed which are caused by fungi and, as
156  the duration of the disease increases, can extend over the entire nail,
including the visible portion of the nail plate.

In the case of distal subungual onychomycoses, the clinical type to be
observed most frequently, the pathogens attack the nail organ by first
20  gaining access to the hyponychial horny layer. As the infection progresses
further, the underside of the nail plate is also attacked. In later stages,
discolorations and restructuring occur in the nail plate, as a result of which
the appearance of the nail changes completely. Keratophilic fungi such as
! Trichophyton rubrum or T. mentagrophytes change the nail plate in a quite
25 characteristic manner. They lead to a visible discoloration, which is
accompanied by destruction of the lamellar structure of the nail plate in the
progressing stage and finally leads to complete destruction of the
protective shield. As the infection progresses, the subungual tissue debris
of the hyponychium and of the nail bed is an ideal breeding ground for
30 further microorganisms, which in tum contribute toward additional change
in the chemical and physical properties of the underside of the nail plate.
Finally, the nail plate initially becomes detached from the nail bed, which is
associated with great pain for the patient when moved. Those affected can
thus lose the entire nail plate due to the action of the fungi, so that only the
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growth proceeds more slowly because of age or iliness, the
microorganisms can spread unimpeded if untreated.

15
One known treatment of onychomycoses is currently topical treatment of

. the diseased nails with vamish formulations having an antimycotic action,

sometimes in combination with antimycotics having a systemic action. One
disadvantage of this treatment method is that treatment must be

20  administered for a relatively long time until the diseased nail has healed
clinically, i.e. until the nail areas affected have grown out and a new nail
has regrown cleanly. This means that the treatment, which usually takes
several months, is often not kept-up by the patient, and that as a result
therapeutic success is absent. The topical/systemic combination treatment

25 frequently used aiso represents a considerable cost factor because of the
price situation of systemic antimycotics.

It has now been found that the growth of nails can be accelerated if the -
formulation according to the invention is applied to the nails, in particular to

30 the diseased nails. The formulations are not only suitable as an additional
supporting measure for accelerating growth during specific treatment of
onychomycoses, but can also be employed for treatment of nail growth
disturbances of varying origin.
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in which R and R? independently of one another are
1) a'hydrogen atom,
2) (C4-Cg)-alkyl,
3) (Co-Cg)-alkenyl,
20  4)  phenyk(C,-Cg)-alkyi,
5) naphthyl-(C,-C,)-alkyl or
6) (C5-Cg)-cycloalkyl, [lacuna]
7)  R'and R, together with the N atom, form a
heterocyclic radical from the group consisting of
25 7.1  aziridinyl,
7.2 azetinyl,
7.3 pyrrolidinyl,
7.4  piperidinyl,
7.5 hexahydroazepinyl,
30 ' 7.6  heptamethylimino,
7.7  octamethylimino,
7.8 morpholinyl or
7.9  4-(C,-C,)-alkyl-piperazinyl, or
8) a radical from 7), in which the carbon atoms of the



30 the diseased nails. The formulations are not only suitable as an
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4 The invention therefore relates to a nail varnish conprising a
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a vasodi | ating acti on. . g%ylgmg%pnds whi ch have a vasodil ating
action are, for exanple, - : comnmpounds of the formula |

R3is 1) a hydrogen atom,
2) (C4-Cg)-alkyl,
5 3) (C5-Cg)-alkenyl,
4) phenyl-(C,-Cg)-alkyl,
5) naphthyl-(C,-Cg)-alkyl,

6) benzyl,
7) phenyl,
10 8) naphthyl,

9)  (C4-Cg)-cycloalkyl or
10) (C4-Cg)-alkyl, which is mono- or polysubstituted by
halogen, and
Al, AZ and A3 independently of one another are
15 a hydrogen atom or acetyl.

A preferred compound of the formuia 1 is that in which
R! and R2, together with the N atom, form the heterocyclic radical
piperidinyl,

20 R3 is a hydrogen atom and
Al, A? and A3 independently of one another are a hydrogen atom or
acetyl.

A particularly preferred compound of the formula 1 is that in which
25 R? and R2, together with the N atom, form the heterocyclic radical

piperidinyl and

R3, A', A2 and A3 are hydrogen atom,

2. Compounds such as dihydralazine, diisopropylamine or diazoxide,
30
3. Calcium antagonists, such as nifedipine, nicardipine, verapamil,
diltiazem, nisoldipine, nitrendipine, nivaldipine, isradipine, felodipine,
nimodipine, gallopamil, fendiline, flunarizine, amlodipine,
diperdipine, fluspirilene, primozide, fantofarone, nicergoline or



[err] 15 in which Rerr] and R err] independently of one

another are 1) a hydrogen atom 2)
((err]-Cerr])-alkyl, 3) (err]-Cerr])-al kenyl, 20
4) - phenyl-(Cderr]-Cerr])-alkyl, 6 5)

napht hyl -(Clerr]-Clerr])-al kyI or 6)
(ICferr]-Cerr])-cycl oalchgan delatgsuna) 7) Rlerr] and

Rlerr], together with the Natom forma

heterocycl ic radical fromthe group consisting of 25

7.1 aziridinyl, 4, Angiotensin converting enz?nfé mhimtbrsnsluch as quinapril,

7.3 pyrrolldlnyl eri di nyl

7. 5 hexahydroazepl nyl lisiggpril, benzazepril, captopnl ramlprl foqqmrgngfa@)apnhpho

7.7 octanet hgl i mno, 7.8 nmor phol i nyl or

7.9 4-(derr]-derr]) -trglngy\appl'perazi nyl, or 8) a
radical from?7), in which the carbon atons of the
5 erocyclic r dlcal substlt
to 3 (CJerr]-ClerPt)- Methylxanthlne compoznds such as pey) gyfy?lmgd PEQpen oﬁ/ in
: or torbafylline.
10 6. Hair growth-promoting compounds such as inner salis of 2,4-

diamino-6-alkoxy-3-sulfoxypyrimidine hydroxide having 1 to 6
carbon atoms in the alkoxy radical as described in EP 0 427 625 or
the inner salt of 2,4-diamino-6-butoxy-3-sulfoxypyrimidine hydroxide;
pyridine 1-oxide derivatives as described in WO 92 21317 or 2,6-

15 diamino-4-piperidinopyridine; 2,6-diamino-1,3,5-triazine derivatives
as described in WO 91 19701 or 2,6-diamino-4-butoxy-1,3,5-triazine
1-oxide.

The compound of the formula | is prepared as described in U.S. 3,461,461.
20 |
With the nail vamish according to the invention as an additional supporting
measure for accelerating growth, the treatment time of specific treatment of
onychomycoses can be shortened considerably, which, in addition to
optimizing treatment costs, contributes towards a considerable
25  improvement in patient combliance. This is an extremely important finding
in respect of the poor experiences of treatment to date as a resuit of a lack
of compliance by the patient, for whom the healing success does not
become visible quickly enough. |

30  The water-insoluble vamish film present after the vamish formulation has
dried also has the advantage over hydrophilic systems that it is not
removed from the nail surface during washing, bathing or showering, i.e.
does not have to be reapplied again after these actions. It also prevents
the active compound which has already penetrated into the nail from being
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10  employed for treatment of nail growth disturbances of various other origins.

The content of active compound in the nail varmish according to the
invention depends on the structure of each active compound and therefore
on its release from the varnish film and its penetration propetties in the

15  nail.

The nail vamish according to the invention, i.e. the use form comprising a
solvent, in general comprises the active compound in an amount of 0.1 to
10, preferably 2 to 5% by weight.

20
i In addition to the active compound dissolved in a solvent or solvent
mixture, the nail vamishes according to the invention also comprise, as
necessary constituents, one or more film-forming agents which form a
water-insoluble film on the nail after the formulation has dried.
25

Suitable film-forming agents are, for example, substances based on
cellulose nitrate or physiologically acceptable polymers such as are
customary in cosmetics, preferably as a mixture with celiulose nitrate.
Examples which may be mentioned are polyvinyl acetate and partly

30 hydrolyzed polyvinyl acetate, copolymers of vinyl acetate on the one hand
and acrylic acid or crotonic acid or a maleic acid monoalkyl ester on the
other hand, temary copolymers of vinyl acetate on the one hand and
crotonic acid and vinyl neodecanoate, or crotonic acid and vinyl propionate
on the other hand, copolymers of methyl vinyl ether and a maleic acid '



diltiazem nisoldipine, nitrendipine, nivaldipine, isradipine, felodipine,
ni nodi pi ne, gallopam |, fendiline, flunarizine, anm odipine, -

dj perdi pine, fluspirilene, prinozide, fantofarone, nicergoline or
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having 1 to 6 carbon ators in the al koxy radical as described
in EP 0 427 625 oropolymers of acryli¢ igsid ang methagrylig acid or an acrylic acid alkyl

2, 4- di am no- 6but =3 LA SLDe EOX| de . yridi ne
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as described in WO 91 19701 or 2,6-di am no-4-butoxy-1 ,3,5-triazine
1- oxi de. comprising ethyl acrylate, methyl methacrylate or frimethylammonioethyl
methacrylate chloride, or polyvinylacetals and polyvinylbutyrals, alkyl-
_substituted poly-N-vinylpyrrolidones, alkyl esters of copolymers of olefins
10  and maleic anhydride, and reaction products of colophony with acrylic acid.
In the esters, the alkyl radicals are usually short-chain and in most cases

have not more than four carbon atoms.

Possible physiologically acceptable solvents are substances such as

15  hydrocarbons, halogenated hydrocarbons, alcohols, ethers, ketones and
esters which are customary in cosmetics, in particular acetic acid esters of
monohydric alcohols, such as ethyl and butyl acetate, if appropriate mixed
with aromatic hydrocarbons, such as toluene, and/or alcohols, such as
ethanol or isopropanol.

20 _
The combination of the solvents is known to be of decisive importance for
the drying time, brushability and other important properties of the vamish or
of the vamish film. The solvent system preferably comprises an optimum
mixture of low-boiling constituents (= solvents having a boiling point of

25  100°C) and medium-boiling constituents (=solvents having a boiling poiht
up to 150°C), if appropriate with a small content of high-boiling constituents
(= solvents having a boiling point up to 200°C).

The nail varnishes according to the invention can furthermore be given the
30 additives customary in cosmetics, such as plasticizers based on phthalate,
glyceryl triacetate or camphor, dyestuffs or colored pigments, pearlescent
agents, agents which delay sedimentation, sulfonamide resins, silicates,
odoriferous substances, wetting agents, such as sodium dioctyisulfo-
succinate, lanolin derivatives, light protection agents, such as 2-hydroxy-4-



The'corrp‘dund of the formula | is prepared as described in U S. 3,461, 461.

20 -« Wth the nail varnish according to the invention as an additional
supporting measure for accelerating growh, the treatnent tine of
specific treatnent of onychonycoses carB be shortened consi derably,
which, in addition to .optimzing treatnment costs, contributes towards
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esthetic perception of the patient, and the currently existing changes in the
nail are not immediately visible to other people.
10
The process according to the invention for the preparation of the nail
varnish comprises mixing the water-insoluble film-forming agent, in
dissolved form, with the active compound or active compounds and, if
necessary, further processing the formulation.
15
The invention furthermore relates to a nail varish comprising
1. a water-insoluble film-forming agent,
2. a vasodilating compound and
3. an antimycotic having a topical action.
20
Antimycotics having a topical action are hydroxypyridones, such as
ciclopirox, piroctone or rilopirox, morpholine derivatives, such as
amorofine, azoles, such as bifonazole, clotrimazole, econazole,
miconazole, oxiconazole, croconazole, fenticonazole, tioconazole, |
25  ketoconazole or isoconazole or allyl compounds, such as terbinafin or
naftifin, as well as griseofulvin, tolciclate, tolnaftate and butenafin.

Suitable hydroxypyridones which may further be mentioned are, for
example: 1-hydroxy-4-methyl-6-n-hexyl-6-iso-hexyl-, -6-n-heptyl- or -6-iso-
30 heptyl-2-pyridone, 1-hydroxy-4-methyl-6-octyl- or -6-iso-octyl-2-pyridone,
and in particular 1-hydroxy-4-methyl-6-(2,4,4-trimethylpentyl)-2-pyridone, 1-
hydroxy-4-methyl-6-cyclohexyl-2-pyridone, 1-hydroxy-4-methyl-6-
cyclohexylmethyl- or -6-cyclohexylethyl-2-pyridone, in which the cyclohexyl
radical can in each case also carry a methyl radical, 1-hydroxy-4-methyi-6-
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The nail vamish according to the invention, the use form comprising the
15  solvent, in general comprises the antimycotic having a topical action in an

amount of 0.5 to 20, preferably 2 to 15% by weight (wt.%). The minimum

content in medicinal nail vamnishes for treatment of mycoses is 4 wt.%; the

nail varnishes used for prophylaxis comprise less than 4 and at least

1 wt.% of the antimycotic. in each case based on the amount of non-

20  volatile constituents, i.e. the sum of the film-forming agents, vasodilating
éompound, any pigments present, plasticizer and other non-volatile |
additives and of the antimycotic having a topical action, the nail vamishes
according to the invention in general comprise the antimycotic in an
amount of 2 to 80, preferably 10 to 60, and in particular 20 to 40 wt%

25
The invention furthermore relates to the use of the nail vamish formulation
according to the invention for the preparation of a medicament for
treatment of growth disturbances of the nail.

30 Example 1

A formulation according to the invention has the following composition:

6-Amino-4-piperidino-1,2-dihydro-1-hydroxy-2-iminopyrimidine 2.5%
Ethyl acrylate/methyl methacrylate/trimethylammonioethyl



crofoni ¢ acid and vi nyl neodecanoate, or crotonic acid and vinyl propionate
on t-he ot her hand, copolyners of nethyl vinyl ether and a maleic acid

8 nonoal kyl ester, in particular naleic acid nonobutyl ester,
copol yners of fatty acid vinyl esters &hd acrylic acid or nethacrylic
acid, copol yners of N-vi nyl pyrrolidone, nethacrylic acid and a

met hacrylic aci d methacrylate chloride in acuplar yatio of t2:G321(¢f.i dberzodenad

met hacrylic acid qr_an. acrylic acid alkyl -5 ester or methacrylic acid
al kyl ester, in p %W’QPY’\H:PH?# &mfgﬁ’psbiauthors &&&t er nary anmoni um
groups, or pol yTeLshmaARCOLEHNBIPAnd ROMNGATY, pages 23003, WG, ot Y|
acrylate, nmethyl nethacrylate or trinethyla

| oet hyl nmet hacryl ate
chloride, or pol yVierlilem&HSShafhmb@'blStuﬂgmﬂbm%aﬂwil‘my@RL 100) 7.0%

substituted pgly- | Vo, r ol i dones, al kyl esters of copolyners of ,plgfins
10 and mal EIgC ag_ﬁ)ﬁfwg ,A’and reaction products of col ophony with Zg Pic

aci d. I n thEtydestatet he al kyl radicals are usually short-chaijgssgd
i n nost cases have not nore than four carbon atons. Possi bl e
physi ol ogi cal | y aBtbp@gelatesol vents are substances such as 15 5.0%
hydr ocar bons, hal ogenated hydrocarbons, al cohols, ethers, ketones and
esters which are customary in cosnmetics, in particular acetic acid esters

of nonohydr Thegercdnthge amointa stated ure basedohithe awdghti e, i f
appropriate mnixed ., With aromatic hydjpocarbons, such as tol uene, and/or
al cohol s, sug‘g as The nail vammigh i3 p@pairgq,pz ing he various components in the

solvents.

The action of the formulations according to the invention is demonstrated
in permeation tests on cow homn platelets and in treatment tests on

156  subjects. The permeation test on cow horn platelets allows the release of |
an active compound from a specific formulation and the subsequent
permeation through keratin material to be tested.

As a control example,
20  6-amino-4-piperidino-1,2-dihydro-1-hydroxy-2-iminopyrimidine 2.5%
is dissolved in ethanol 96% 97.5%

A) Permeation test on cow horn platelets

The permeation of the active compound is measured by means of time-
25  resolved Fourier transform infrared spectroscopy (c.f. Th. M. Bayeri et al.;

J. Invest. Dermatol. 105:291-295, 1995) ATR technique:

100 pl of the test formulation (formulation according to the invention or
control example) are applied to the upper side of a cow horn platelet

30 0.5 mm thick. The cow horn platelet is fixed with its underside to the upper
side of a silicon crystal. After permeation of the active compound through
the cow homn platelet, the FT-IR spectrum of the substance is influenced aé
a function of the concentration of active compound present, so that
quantitative conclusions on the amount of active compound which has



The conbi nation of the solvents is known to be of decisive inportance for
the-drying time, brushability and other inportant properties of the varnish
or of the varnish film The solvent system preferably conprises an
opt F mum m xture of | ow boiling constiti@nts (= solvents having a

boi ling point of 25 1 00C) and nedi um boiling constituents (=solvents

havi ng a boiling pel'rmeated asattmctionﬁﬁmal]etposs'ibledqymubmarati%evm' th a small

content of hi gh-boilin stl uent.s ol vent ving a boiling
oi ntup to 200; cMersprerments win i Bst famystiorcarie stV I Che
i nvention can furplRsiRifieecrgétagn t he 30 additives customary in

cosnetics, such as plasticizers based on. pht hal ate, gl yceryl
triacetate or canmphor, dyestuffs or col ored pignents, pearlescent

odor 1 er ods. 'subet L1 seBefher g B AR ral Y b orfadiH decading §The"

; uﬁc 11 nate, 4I anol i inveatiory shows pérhﬁéﬁtloﬁrratéaéﬂh@raméfvompml‘thmgh keratin
rox -

met Koxybgnzophenoﬂ@terﬁltwm@u%mpéﬁ thandten; tiraes tha of thesontrel eg@ﬂmlanmg isa

having a keratol yk r‘b{nﬁiﬁ%\‘ﬁ-{/dé éiﬁb&‘ﬂ%ﬁﬁd ﬁot"‘ﬁév eeﬁ%s@énmﬂé‘é'&g%‘”'te

esters and salts 0O I C acCl ur ea, a anto In, enzynes an
salicylic acomipouﬁd has a bémércbleaiva)labmt)gfrentthé water-lnwluble Iselid bystent he

advant age, r exa e for.nul ati cordi n to the
Mvent | on calObe aifesibatebheyamishdomuiation bas fied Fer dom s Shencic
patient, and the gumfight! Yy existing changes in the

B) Activity test
The nail growth-promoting properties of the nail vamish formulation
15  according to the invention was tested on 2 people. The untreated finger-
and toenails of the other hand or the other foot in each case served as a
direct comparison of growth. In order additionally to investigate or exclude
a misinterpretation, specifically on the hands, because of a possibly faster
growth of the nails on the working hand due to the better circulation of the
20 nail organ which prevails there, the fingernails of the working hand of one
test person and the fingemails of the non-working hand of the other test
person are treated with the test formulation. The nails of the right working
hand and the nails of the left foot are therefore treated with the test
substance on one test person, while application of the formulation was the
25  mirror image on the other test person.

To determine the growth rate, the length of all the nails is determined with

a precision slide gauge, the proximal starting point of the measurement

being the zenith of the lanula, since this point represents a fixed point. The
30 edge of the nail is chosen as the distal limit.

Results: (increase in the growth in length of the treated against the

untreated nail; treatment time 4 weeks once daily)
Fingemails
Treatment working hand . +45.3%



nail are not inmediately visible to other people. 10 The process
according to the invention for the preparation of the nail varni sh
conprises mxing the water-insoluble filmform ng agent, in di ssol ved
form with the active conpound or active confBunds and, if necessary,
further processi n%_ the fornmul ation. 15 The invention furthernore
relates to a nail Iveatment nosswoetkinghband 1. a watel8.6%sol ubl e

filmform ng agen . 2. a vasodil ati ng conpound and 3. an
antinycotic havi né"°§"?8%i cal action. 20 Antimycotics having a topical
action are hydr oxypystntsrest fsotch as ci cl opi r o4, 2PpE%PCt one or
rilopirox, norpholine derivatives, such as anorofi ne, azoles, such as
bi f onazol e, cl ot r iTigatonent righbfrotol e, m conazol &2%%%onazol e,
croconazol e, feenticonazole, tioconazole, 25 ket oconazol e or isoconazol e
or allyl compdounds, such as terbinafin or naftifin, as well as

griseoful vin, tol ¢naddition to the iricrédse imngrolmits imiehigth, the increaseSini grolatiein
hydr oxypyri dones whi ch y further be nentioned are
m%%

f le: 1
“hydr oxy: 4- et hy! 268 ail5 is dlstarENied by reeans el yrnsparen miigsteim.
heptyl - 2-pyri d Y AT OXiprnfhs TR AW 5 G QCh il - 2.y i done,
o Tn parti oul ar FESUTHr oy Hiyfodbel Hhthe Sy ard ot e figaidaistio, (012

and in particular dr ox
1- hydr oxy- 4- met hy| - 6-uajrebtetenail; tizementitime,4 Weeky dno daily)et hyl - 6-
cycl ohexyl met,hyl - or -6-cycl ohexyl ethyl-2-pyridone, in which the cycl ohexyl
radi cal can i'fY each case also carry a methyl radical, 1-hydroxy-4-nethyl-6-

Fingemails

Treatment working hand +53.3%

Treatment non-working hand +45.7%

Toenails

15  Treatment left foot +110.8%
Treatment right foot | ' +177.5%
Example 3

A formulation according to the invention has the following composition:

20
6-Amino-4-piperidino-1,2-dihydro-1-hydroxy-2-iminopyrimidine 2.0%
| 4-[3-[p-(1,1-dimethylpropyl)phenyl]-2-methyl-propyl}-2,6-
dimethyl-morpholine hydrochloride 5.0%
EUDRAGIT® RL 100 10.0%
25 Ethanol 96% _ 73.0%
Ethyl acetate 10.0%
| Example 4
' A formulation according to the invention has the following composition:
30

4-Amino-4-piperidino-1,2-dihydro-1-hydroxy-2-iminopyrimidine 2.5%
1-Hydroxy-4-methyl-6-cyclohexyl-2-pyridone 8.0%
50% strength solution of a copolymer of methyl vinyl ether and

maleic acid monobutyl ester in isopropanol 35.0%



10 - (2-bicyclo[2.2. 1 ]heptyl)-2-pyridone, 1

- hydr oxy- 3, 4- di net hyl - 6- benzyl - or -6- di net hyl benzyl - 2- pyri done and
1- hydr oxy- 4- et hyl - 6- ( 3- phenyl et hyl ) - 2- pyri done. - 5 The cont ent
of water-insoluble filmformng agent, vasodl4ating conmpound,

solvents and further additives corresponds to that of the abovenentioned

nai | varni sh withethangh98% i nycoti c. The content of anti mycé4.b¥s
havi ng a topi cal the nail varnish 10 according to the i ion
depends on the stwgg%tja& the particul ar antinycotic and onﬂ;{'ﬁé‘t’
rel ease thereof fromthe varnish film its penetration properties in
the nail and its antimcrobial properties. The nail varnish
according to the Exampla ®n, the use form conprising the 15 solvent, in

amount of [0 5510 Ad0rRAaHRfEERnd B4 Bnforl R K wR{fbl g Ripeston: ,

content in nedicinal nail varnishes for treatnent of nycoses is 4 w.% the
nail varni shes us f | axi s rise less than 4 and at | east

1 wt.%of the antg'gﬁc‘g'h' et WB/ &é‘ﬁne&sygﬁ'tﬁi@ﬁa"mp taT@ drimethylt non- 20
VoLt | & Fonsti t ughighen-ishBRooNEIGonhiI® HydriRrliérdg 19, agent s.

vasodi |l ating ments present, asticizer and other
non-vol atile (vemnamil hydroghbbridie) t he ant i rrycotl c havi ng a topical2.0%
oo hatn KRR 04 e Bt R85 1o
60, and in parti C(ﬂ"nl@énaiblép 40 wt . % 2.0%
Polyvinylbutyral _ 3.8%
Cellulose nitrate , 3.1%
_ Dibutyl phthalate : 0.6%
15  Ethyl acetate 10.0%
Ethanol 96 % e 78.5%

Example 6 N

A formulation according to the invention has the following composition:
20  Angiotensin converting enzyme inhibitor in combination with the allyl

antimycotic (2S,3a8S,6a8)-1-[(S)-N-[(S)-1-ethoxycarbonyl-3-phenylpropyl}-

alanylloctahydrocyclopenta[b]pyrrole-2-carboxylic acid

(ramipril) . 2.0%
(E)-N-(6,6-dimethyl-2-hepten-4-ynyl)-N-methyi-1 -nephthylmethylamme

25 (terbinafin) _ 0.5%
Methacrylic acid/ethyl acrylate 1:1 copolymer 6.5%
Ethanol 96% ' : 71.0%

Ethyl acetate 20.0%



The invention furthernore relates to the use of the nail varnish
formul ati on according to the invention for the preparation of a
medi canent for treatnment of growth disturbances of the nail. 30

Exanple 1 AWQE728790mn according to th8& i nvention-hasPCRERIT/0091 hg
conposi tion: 6- Am no- 4- pi peri di no- 1, 2- di hydr -

B
0
ot oz oL e AR

a nolar ratio of 1:2:0,2 (c.f. Uberzogene Ar znei f or men ['boasted' drug

forms], authors Bauer, A nail varhiBhroomiprisitg & wWatbairdaLibRe filkeAciening 2@@At and a
239-242, W ss. Ver | agsgesel | schaft™ nbH, Stuttgart, 1988; "EUDRAG T RL
100) 7.0% 5 Et hanotompound having a vasodilating action.

75. 0% Eihyl acetate

10. 5% Bltyl acetate _

5.0% = The per ceAtrdevaanishrissclaintdceih dlain hasempfisingecompetihd al0

The nail varnish is prepared b¥‘ di ssol ving the various conponents in the
sol vent s. compound having a vasodilating action of the formula |

10 0A3
N—A
A2 U
RS _-A
15 e
in which R! and R? independently of one another are
1) a hydrogen atom,
2) (C4-Cg)-alkyi,
20 3)  (Cy-Cg)-akkenyl,
- 4) phenyl-(C,-Cg)-alkyl,
5) naphthyl-(C,-C,)-alkyl or
6)  (C3-Cq)-cycloalkyl, or
7)  R!and R, together with the N atom, form a
25 heterocyclic radical from the group consisting of
7.1  aziridinyl,
7.2  azetinyl,
7.3 pyrrolidinyl,
: 7.4  piperidinyl, —————
I 30 7.5 hexahydroazepinyl, This Sheet Has Been Re laced
e e T
l D Description : paged .7_.... to paged .......... 7.7 octamethylimino,
E 4 Claim‘(s) : paged L to paged E 7.8  morpholinyl or
Cl Absraes - poged = to pged ] 79 +CrCalkykpiperaziny,or




The actlon of tgm ormul ati ons accor.di ng to the invention 48 sleMAHLABHced

I n perneation t ((m' lmwm) | atel ets and in treatnent
cow horn platelets all ows uﬂ EHIH “Il'

subj ects. The p
an *acti ve conpound from a speC|f|c fornul atil®n and the subs

perneation through keratin material to be tested. As a control
exampl e, 20  6-ani no- 4- pi $Bri diawedica fremyH i whichhtherearbon atemaehihe ni di ne

2. 5% is dissolved in etha

A) Perneation test on cow hor nri\%llg?r%?gc%llgtradlcals arer%%bséléqtﬁggy [ o'ﬁ) %féi'a;(ﬁ'
active conpound is nmeasured by raligihsaditals] me- 25 resol ved Fouri er
transforminfrared spe rosgopy M Bayerl et al.; J.

| nvest. Dermatol. 105:Pd¢- 495 fd@drosmza {QBhni que: 100 [err]l of

the test formulation (for ati yNg to the invention or
control exarrprqje) are appl |me§ ??Fne %pp@r side of a cow horn platelet 30

0.5 mm t hick. The cow horn 3)I ate(Cg-lC lkenygd with its underside to the
upper si de of aS|I|cncr 1 Aéter ermeation of the active
conmpound t hrough t he ‘%t B)efl |t'he FT-1R spectrum of the
substance is influenced asg n hf _%ﬁ he concentration of active
conpound present, so that ) gganwgg A ncl usi ons on the ampunt of
active conpound whi ch has 6) benzyl,

10 7) phenyl,

8) naphthyl,

9) (C5-Cg)-cycloalkyl or
10)  (C4-Cg)-alkyl, which is mono- or polysubstituted by
halogen, and
15 Al, A2 and A® independently of one another are a hydrogen atom or
acetyl, or
dihydralazine, diisopropylamine, diazoxide or nifedipine, nicardipine,
verapamil, diltiazem, nisoldipine, nitrendipine, nivaldipine, isradipine,
felodipine, nimodipin, galiopamil, fendiline, flunarizine or amlodipine,
20 diperdipine, fluspirilene, primozid, fantofaron, nicergoline,
cyclandelate, or quinapril, lisinopril, benzazepril, captopril, ramipril,
fosinopril, cifazapril, trandolapril, pentoxifylline, propentofylline,
torbafylline, inner salt of 2,4-diamino-6-butoxy-3-sulfoxypyrimidine
hydroxide, 2,6-diamino-4-piperidinopyridine, 2,6-diamino-4-butoxy-
25 1,3,5-triazine 1-oxide or a mixture thereof.

3. A nail vamish as claimed in claim 2, comprising the compound
having a vasodilating action 6-amino-4-piperidino-1,2-dihydro-1-
hydroxy-2-iminopyrimidine.

30

4, A nail vamish as claimed in claim 1 or 2, comprising a copolymer of
ethyl acrylate/methyl methacrylate/trimethylammonioethyl
methacrylate chloride, a copolymer of methyl vinyl ether and maleic
acid monobutyl ester, a polymer of polyvinylbutyral and cellulose



measurenments with t on applied direct

measur enent crystal ! ﬂl’lﬁﬂ'"lmmmuu ments show t hat

formul ati on accordi ng to the™ *i nventi oil7shows a p of t he
active conpound through keratin material which is rmre than ten tines
that of the control exitndlecr arcopolymenof methacs'ulnqoa¢|d|an‘gl gthylaorglats asthe ¢
could not have been f Y ound has a better

bi oavailability from 3%333631%8 uﬁ?\&'&ﬁﬁ% in @Iaeat gmé‘ﬁ present after

t he varnish fornul ation has dried than fromthe ethanolic sol ution.

B) Activity test The nail growth-pronmoting properties of the nail
varni sh fornul ati%n 1% nathyaaiish ag Claimeddn claimrt. icompiising thereampeund peopl e.
The untreated: finger fi r ther
foot in eachd‘scase Servhg(ym%a%go&l%‘?ﬂg A&mﬁ '%tca)ﬂle)aa{ﬁ&?gtn‘)fﬁ ?g?m‘#?&?'ﬁ H(]Yreder
addi tional l'y to i nvestwajght; pesferably 2de 5 percentbyrweighter pret ati on,
specifically on the hands, because of a possibly faster growt h of the
nails on the working hand due to the better circulation of the 20 nail
organ whi ch prev st | f Y g of one

test person and t e flﬁngéﬁ‘ﬁgﬁﬁg‘ é%e%aﬁglr‘]%\?\gr rtrﬁ@re‘r’gn @?s ?gdeg’ot her test
person are treat ed Wi tdddltimallyst)rrfpnsmgauanhmyiﬁhm havihg adopicabactiarht

wor ki ng hand and the nails of the left foot are therefore treated
with the testo substance on one test person, while application of the

formul ation was the 23 naillvaffish h§BRImEN in BRiME) Ronpsing’ hyaFoxypyridone,
such as ciclopirox, piroctone or rilopirox, a morpholine derivative,

12~ ) permeated as a function of time are possi bl'ﬁ%lsl&){eepﬁ gna‘{eﬁl\gc%d

such as amorofine, an azole, such as bifonazole, clotrimazole,
econazole, miconazole, oxiconazole, croconazole, fenticonazole,

15 ~ tioconazole, ketoconazole or isoconazole, or an allyl compound,
such as terbinafin or naftifin, griseofulvin, tolciclate, tolnaftate or
butenafin, as the antimycotic having a topical action.

8. A nail vamish as claimed in claim 6 or 7, comprising the antimycotic -
20 having a topical action in an amount of 0.5 to 20 percent by weight,
preferably 2 to 5 percent by weight.

9. A process for the preparation of a nail vamish as claimed in one or
more of claims 1 to 8, which comprises mixing the water-insoluble
25 film-forming agent, in dissolved form, with the compound having a
vasodilating action and, if appropriate, adding the antimycotic having
- a topical action and further additives.

10. The use of a nail vamish as claimed in one or more of claims 1 to 8
30 for the preparation of a medicament for treatment of growth
disturbances of the nail.



To determine the growh rate, the length of all the nails is determined _

W t h a precision slide gauge, the proximal starting point of the

measur enent being the zenith of the lanula, since this poi nt

represents a fi x@6/BO1HWOrhe 30 edge of ti8e nail is chosen as the di stal
limt. Resul ts: (increase in the growth in length of thetreated
agai nst the Abstract: untreated nail; treatment tine 4 weeks once -
dai |l y) Fi ngernail s Treat ment wor ki ng hand +

45. 3% 13 Tr eat nent
non-wor ki ng hand Nail growth-prorhoﬁﬁ%@BﬁnulationsTQenai | s Treatment |eft

f oot + 27.8% Treatnent right foot

+ 23.9% 5 In addition to the increase in growh in length, the

transparent o 11 PhaeLyanyshhBsRo s 8inBgund nafipd L B iRtind boiBTRi Y °
area of the tr eatmeamnﬁﬂe filne-forming agent is suitable fortrea@hest olagrowtt r eat ment
time 4 weeks once daily) 10 Fi ngernail s Treat ment wor ki ng hand

+ 53.3% @bsumncaémf\mﬁ Rethg hand + 45. 7% Toenai | s



15 Treatent |left foot +110. 8% Tr eat rnc;ntngllgqa'1
ri ght foot +177. 5% Exanple 3 A )

formul ati on according to the invention has the foll owi ng conposition: 25’0& '

6- Arfi no- 4- pi peri di no-1, 2-di hydro-1 -hydroxy-2-im nopyri m_di ne 2. 0%
4-13-[p-(1 , 1 -dinmethylpropyl)phenyl]-2-nethyl-propyl]-2,6-

di net hyl - nor phol i ne hydrochl ori de 5. 0%

EUDRAG T RL 100 10. 0% 25

Et hanol 96% 73. 0%

Et hyl acetate 10. 0%

Exanpl e 4 A fornmul ati on according to the invention has the foll ow ng
conposition: 30 4- Am no- 4- pi peri di no-1, 2-di hydro-1

- hydr oxy- 2-i m nopyri m di ne 2. 5% 1

- Hydr oxy- 4- met hyl - 6- cycl ohexyl - 2- pyri done IN TRE MATRER DF. a s;g%&&,{_gngt h
solution of a copolyner of nethyl vinyl ether ang ma?’ei C acl

nmonobutyl ester in isopropanol 3B8ppldcation corresponding to

14 Et hanol  96% PCT Application PCT/EP977603%a
Et hyl acetate ' 10. 0%

I, Stephen DRANE BSc PhD BDU,

c/o Europa House, Marsham Way, Gerrards Cross, Buckinghamshire,
England, do solemnly and sincerely declare that I am conversant
with the English and German languages and am a competent
translator thereof, and that to the best of my knowledge and
belief the following is a true and correct translation of the
sheets of the PCT Application filed wunder No.

pcr/Ep97/033;11

Date: 16 April 1998

(B

S. DRANE
For and on behalf of RWS Translations Ltd.

3 2043 -O



Example 5 -5 A formul ati on accordi ng (0 1 V. 1 ua t+he—Follgw ng
conposi tion: Iﬁﬁﬂk% SHEE SG

5-[ (3, 4-Di net hyl oxyphenet hyl ) met hyl ani npi+ PegcBpderndi paptly] - d
oxyphenyl ) - 2-i soprPOY/ERP9Z00811 i | e hydyidcBlimiye : paged (.\./.l'e__rtg %nd """""
hydrochl ori de) [J Drawing(d}. |

1-[ 2, 4- Di chl or o- [ eMew-galert-claiedd: or oben Qxbs)@aeneilg%}e W) % ded s

----------

(m conazole) bk e ROPYgE e,
Pol yvi nyl but yr al 3. 8%

Cellulose nitrate 5 ~
Di butyl pht hal at e 1. A nail varnish comprising a water-insoluble film fogné:{g Tgent ﬂ%a

acetate compound having a vasodilating action d0th@%formula It hanol 96 %
78. 5% Egarrpl e 6 A formul ation according to the invention has
the follow ng ¥onposition: 20  Angi otensin converting enzyne inhibitor in:
conbination with the allyl anti mycotic

(2S,3aS,6aS)-1-[(S)-N-[(S) - 1-et hoxycay®nyl - 3- phenyl propyl ] -

al anyl ] oct ahydr ocycl opent a[ b] pyrrol e-2- carboxylic acid (rampril)

2..0% (E)- N- (6, 6-di net hyl 42- hept en- 4- yNn__)LI_)A1I\I- met hyl -

-nepht hyl met hyl am ne 25 (terbiN\afi
0. 5% Met hacrylic acid/ ety af e 1:1 copol yner 6. 5%
Et hanol 96% A2 71. 0% Et hy]

aqet ate R3 /R1 20. 0%
\ R2
10 in which R and R? independently of one another are

1) a hydrogen atom,
2) (C4-Cy)-alkyl,
3)  (Cy-Cg)-alkenyl,
4)  phenyl(C,-Cg)-alkyl,
15 5) naphthyl-(C,-C,)-alkyl or
6)  (C4-Cg)-cycloalkyl, or
7)  R'and R together with the N atom, form a
heterocyclic radical from the group consisting of
7.1 aziridinyl,
20 7.2 azetinyl,
7.3 pyrrolidinyl,
7.4 piperidinyl,
7.5 hexahydroazepinyl,
7.6 heptamethylimino,
25 7.7 octamethylimino,
7.8  morpholinyl or
7.9 4-(C,-C,)-alkyl-piperazinyl, or
8) a radical from 7), in which the carbon atoms of the

This Sheet Has Been Re\ilaced AMENDED SHEET




15 . ‘New pat ent cl ai ns: 1. Anail varnish conprising a

wat ef -i nsol uble filmformng agent and a conpound having a
vasodi lating action of the formula |, 5 [err] 10 in
whi ¢ch Rerr] and R err] independently of one 2another are 1)
a hydrogen atom . 2) (Cerr]-Cerr])-alkyl,

3) (derr]-Cerr])-alkenyl, heterocyclic radicals are substituted by 1 to 3 (C,-C,)-
phenyl-(Clerr]-Cerr])-al kyl, 15 .

napht hyl - (CJerr]-Clerr])-al kyl oralkyl radicals,

R3is 1)  ahydrogen atom,
2)  (Cy-Cg-alkyl,
5 ©8)  (CyCg)ralkenyl,
| 4)  phenyl-(C,-Cg)-alkyl,
5) naphthyl-(C,-Cg)-alkyl,

6) benzyl,
7) phenyl,
10 8)  naphthyl,

9) (C3-Cg)-cycloalkyl or
10)  (C4-Cg)-alkyl, which is mono- or polysubstituted by
halogen, and
Al, A2 and A® independently of one another are a hydrogen atom or

15 acetyl, or
dihydralazine, diisopropylamine, diazoxide, nifedipine, nicardipine,
diltiazem, nisoldipiné, nitrendipine, nivaldipine, isradipine, felodipine,
nimodipin, gallopamil, fendiline, flunarizine or amlodipine,
diperdipine, fluspirilene, primozid, fantofaron, nicergoline,

20 cyclandelate, quinapril, lisinopril, benzazepyril, captopril, ramipril,
fosinopril, cifazapril, trandolapril, pentoxifylline, propentofylline,
torbafyliine, inner salt of 2,4-diamino-6-butoxy-3-sulfoxypyrimidine
hydroxide, 2,6-diamino-4-piperidinopyridine, 2,6-diamino-4-butoxy-
1,3,5-triazine 1-oxide or a mixture thereof.

25
2. A nail vamish as claimed in claim 1, comprising the compound

having a vasodilating action 6-amino-4-piperidino-1,2-dihydro-1-
hydroxy-2-iminopyrimidine.

30 3. A nail vamish as claimed in claim 1, comprising a copolymer of ethyl
acrylate/methyl methacrylate/trimethylammonioethyl methacrylate
chloride, a copolymer of methyl vinyl ether and maleic acid
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6) ‘~ (C'[er'r] - er &QQS}%&QQB&K)Q lacE 7) Rlerr] and Rerr],

together with the mlum" Hlm het erocycl i c radical
7.2% azetinyl, 7.3 pyr8olidinyl,

fromthe group congi 7.1 a2|r|d|nyl 20
7.4 piperidinyl, 7.5 hexahydroazeplnyl,
7.6 heptamet hyl i m no, rddnobutyl ester, a polymer of polyvingibutyral avyd celiulose nitrate

7.8 norpholinyl or 7.9
4-(err]-Cerr])-al kylorg gRRolymaypf methacrylic acid and ethyl agyylate,as the waters r om

7 which th b
123 a ° ° e an?&lﬁg%mhfgpgirn&y%? Ic radicals are substituted by 1
to 3 (CJerr]-Cerr])- al kyl radical s,
is 1 h
(R[qe (r._; ]r] ' ?3[ e% ] y rOgel{]galll vg}msh as claimed in g;alm 1( aogpﬁr]sw@ g}er%mgq)mw

4) . phenyl - ( C[ er r 1-d Qfa’v]r)q(&k/l%bdnatmg action i an amount of 1 to 10 percent by
napht hyl -(C err]-C err] 6) enzyl,

welght preferably 2 to 5 percent by weight.

5. A nail varnish as claimed in one or more of claims 1 to 4,
10 additionally comprising an antimycotic having a topical action.

6. A nail varnish as claimed in claim 5, comprising a hydroxypyridone,
such as ciclopirox, piroctone or rilopirox, a morpholine derivative,
such as amorofine, an azole, such as bifonazole, clotrimazole,

15 econazole, miconazole, oxiconazole, croconazole, fenticonazole,
tioconazole, ketoconazole or isoconazole, or an allyl compound,
such as terbinafin or natftifin, griseofulvin, tolciclate, tolnaftate or
butenafin, as the antimycotic having a topical action.

20 7. A nail vamish as claimed in claim 5 or 6, comprising the antimycotic
having a topical action in an amount of 0.5 to 20 percent by weight,
preferably 2 to 5 percent by weight.

8. A process for the preparation of a nail varnish as claimed in one or
25 more of claims 1 to 8, which comprises mixing the water-insoluble
film-forming agent, in dissolved form, with the compound having a
vasodilating action and, it appropriate, adding the antimycotic having
a topical action and further additives.

30 9. The use of a nail varnish as claimed in one or more of claims 1to 7
or of a nail varnish as claimed in one or more of claims 1 to 7,
comprising the compound verapamil as the compound having a
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7) ° phenyl, 10 8)  naphthyl, ' 9)

(derr]- C[err]) cycl oal kyl or 10) (derr]
- err])-al kyl, which is nmono- or polysubstituted by
hal bgen, and Alerr], Alerr] andt Alerr] independently of one
anot her are a hydrogen atom or 15 acetyl, or
gi Ihy.olr al azi ne, Flldl sopr vastbdi)a‘tmgacﬂbn,meil@preﬁai'atbmbm:rzjedlwndh?io:nea. _
iltiazem nisoldipine, nitrendi pine, niv i sr.adi pi ne, fel odipine,
ni modi pi n, gal | opani | , tregipent; &e&o‘f"ﬁhﬁ‘ﬁqrg ﬁlr!ﬁilr pi ne,
di perdi pine, fluspirilene, prinozid, fantofaron ni cergol i ne, 20
cycl andel ate, quinapril, lisinopril, benzazepril, captopril, rampril,
fosinopril, cifazapril, trandolapril, pentoxifylline, propentofylline,

torbafylline, inner salt of 2,4-diam no-6-butoxy-3-sul foxypyrim dine
hydr oxi de, 2, 6-di am no- 4- pi peri di nopyridi ne, 2, 6-di am no- 4- but oxy-

1 ,3,5-triazine 1-oxide or a mxture thereof. 25 2. A nail varnish
as claimed in claim1, conprising the conpound havi ng a
vasodi | ati ng acti on 6-am no-4-pi peridi no-1, 2-di hydro-1-

hydr oxy- 2-i m nopyri m di ne. 30 3. A nail varnish as clainmed in claim
1, conprising a copolyner of ethyl acryl at e/ net hyl

met hacryl ate/ tri met hyl ammoni oet hyl net hacryl-ate chl oi de, a

copol ymer of nethyl vinyl ether and nmaleic acid

—_—
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17 nonobutyl “ester, a polymer of pol yvinyl butyral and

cel | il ose nitrate or a copolymer of nethacrylic acid and elhvfbg
acrylate as the water- insoluble fil mfommgcagmm' SHEEE® $SG.

A nail varnish as clainmed in claim1l, conprisi ng t hg Desrp tod - paged 7. to paged. 7
havi ng a vasodilating action in an anount of O. ﬂ 1al (r):ent pgged.!ﬁto paged 3
wei ght, preterably 2 pOTEReEr/0estt by wei ght. 15 rawindls)) Qinh o b Sedf 7.
clained in one or nore of clains 1 to 4, 10 Ef o‘? ; %h"mtoﬂaé —
an antimycotic havi ngNewtpaterdalaimest i on. 6. vAPAPSH ™
claimed in claimb5, conprising a hydroxypyridone, a0 -
ci cl opirox, piroctone or rilopirox, a morpholine derDAkE OF REC%?P’P@F’OI """""

such as anorofi ne, an1azolRnaaua&m@Scd@«h;iamagZ@M@xerqhsﬁlum@ﬁmcﬁmudéagent and a
econazol e, m conazol e, oxiconazol e, croconazogle, fenticonazole

ti oconazol e, ketoconazol e GMPAEKdiAYINg %va%ﬂdﬂat*rwwn%?ﬁpmw&‘al

such as terbinafig or naftifin, griseofulvin, tolciciate, tolnaftate or
butenafin, as the antinycotic having a topi cal action. 20 7. A nail
varnish as clained in claim5 or 6, corrpr55| ng the antinycotic

having a topical action in an amunt of9875 to 20 per cent by weight,
preferably 2 to 5 percent by weight. I 8. A process for the
preparation of a nail varnish as i r -

U]

10 in which R and R? independently of one another are
1) a hydrogen atom,
2) (C4-Cg)-alkyl,
3) (C,-Cg)-alkenyl,
4)  phenyl-(C-Cg)-alkyl,
15 -5) naphthyl¥(C1-C4)-alkyl or
6)  (C3-Cg)-cycloalkyl, or
7) R! and Rz, togeiher with the N atom, form a
heterocyclic radical from the group consisting of
7.1 aziridinyl,
20 7.2 azetinyl,
7.3 pyrrolidinyl,
7.4  piperidinyl,
7.5 hexahydroazepinyl,
7.6 heptamethylimino,
25 : 7.7 octamethylimino,
7.8 morpholinyl or
79  4-(C4-C,)-alkyl-piperazinyl, or
8) a radical from 7), in which the carbon atoms of the
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25 nmore of clains 1 to 8, which conprises mxing the

wat er -i nsol ubl e - filmformng agent, in dissolved form wth

t he conpound havi ng a vasodi | ating action and, if appropriate,
addi ng the antinmycotic having a topical action and further
additives. 30 9. The use of a nail varnish as clainmed in one or nore
of claims 1sto 7 or of a nail varniésh as clainmed in one or
nore of claims 1 to 7, ' conprising the conpound verapam | as

t he conpound having a heterocyclic radicals are substituted) gy 1 to 3 (C4-C,)-

vasodi | ating action, for the prepar %‘ilinFha?Halé‘ medi canment for treatnent of
grow h di sturbances of the Qai | . ’
R%is 1) a hydrogen atom,

| 2)  (C4Cg)alkyl,
5 3)  (Cy-Cg)alkenyl,
4)  phenyl-(C,-Cg)-alkyl,
5)  naphthyl-(C,-Cg)-alkyl,

6) benzyl,
7)  phenyi,
10 8) naphthyl,

9)  (C4-Cg)-cycloaikyl or
10)  (C4-Cg)-alkyl, which is mono- or polysubstituted by
halogen, and
Al, AZ and As independently of one another are a hydrogen atom or
15 acetyl, or '
| dihydralazine, diisopropylamine, diazoxide, nifedipine, nicardipine,
diltiazem, nisoldipine, nitrendipine, nivaldipine, isradipine, felodipine,
nimodipin, gallopamil, fendiline, flunarizine or amlodipine,
diperdipine, fluspirilene, primozid, fantofaron, nicergoline,
20 cyclandelate, quinapril, lisinopril, benzazepril, captopril, ramipril,
| fosinopril, cifazapril, trandolapril, pentoxifylline, propentofylline,
torbafylline, inner salt of 2,4-diamino-6-butoxy-3-sulfoxypyrimidine
hydroxide, 2,6-diamino-4-piperidinopyridine, 2,6-diamino-4-butoxy-
1,3,5-triazine 1-oxide or a mixture thereof.

25
2. A nail vamish as claimed in claim 1, comprising the compound
having a vasodilating action 6-amino-4-piperidino-1,2-dihydro-1-
hydroxy-2-iminopyrimidine.
30 3. A nail vamish as claimed in claim 1, comprising a copolymer of ethyl

acrylate/methyl methacrylate/timethylammonioethyl methacrylate
chloride, a copolymer of methyl vinyl ether and maleic acid
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v 17
monobutyl ester, a polymer of polyvinylbutyral and cellulose nitrate
or a copolymer of methacrylic acid and ethyl acrylate as the water-

insoluble film-forming agent.

5 4. A nail vamish as claimed in claim 1, comprising the compound
having a vasodilating action in an amount of 0.1 to 10 percent by
wgight, preferably 2 to § percent by weight.

8. A nail vamish as claimed in one or more of claims 1 to 4,
10 additionally comprising an antimycotic having a topical action.
6. A nail vamish as claimed in claim 5, comprising a hydroxypyridone,

such as ciclopirox, piroctone or rilopirox, a morpholine derivative,
such as amorofine, an azole, such as bifonazole, clotrimazole,

15 econazole, miconazole, oxiconazole, croconazole, fenticonazole,
tioconazole, ketoconazole or isoconazole, or an allyl compound,
such as terbinafin or naftifin, griseofulvin, tolciciate, tolnaftate or
butenafin, as the antimycotic having a topical action.

20 7. A nail vamish as claimed in claim 5 or 6, comprising the antimycotic
having a topical action in an amount of 0.5 to 20 percent by weight,
preferably 2 to 5 percent by weight.

8. A process for the preparation of a nail vamish as claimed in one or
25 more of claims 1 to 8, which comprises mixing the water-insoluble
film-forming agent, in dissolved form, with the compound having a
vasodilating action and, if appropriate, adding the antimycotic having
a topical action and further additives.

30 9. Th_e use of a nail vamish as claimed in one or more of claims 1 to 7
or of a nail vamish as claimed in one or more of claims 1to 7,

=al@Mprising the compound verapamil as the compound having a
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vasodilating action, for the preparation of a medicament for

treatment of growth disturbances of the nail.
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