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'ﬁesériptioq

~ The 'use_-cf':glyceryl“ triacetate ' for treatment of

: onyéhomyéoSes

 Fungal diseaées'of the nails (onych@mycoses)'belong to .

the infectious diseases which it has not been possible to -
:reat satisfactorily to date. Although theyV'prdgress 1
largely painlessly for the patient, the permanent pres-

‘ence of a focus of infection renders treatment absolutely

essential. In'additionjtp circulatory disturbances and

traumas, possibly predisposing factors for nail fungus

- infections are also immune defence deficiencies and

certain metabolic = disturbances (diabetes mellitus).
Toenails are preferentially infected, the nails of the

. big and little toe chiefly being affected.

‘Analysis of the pathbgen'spectrum shows that onychomy-

coses are primarily caused by dermatophytes (for example

" Trichophyton rubrum), but also by yeasts (for example

Candida albicans) or molds (for example Scopulariopsis
brevicaulis). Apart from the white, superficial onychomy-

._éosis, the majority of infections take place below the

body of the nail, in the nail bed or in the.region of the
matrix. Systemic, local or combined forms of treatment
are considered, depending on the clinical appéa:ance and
the.severity of the infection. Local treatment of the -
affected nail is the type of treatment which is gentlest

for the patient and has the fewest side effects.

One known treatment form is an antimycotic preparation in
the form of a nail varnish which comprises at least one
antimycotic substance and at least one water-insoluble

.film-fofmihg agent - (EP 0 389 778). The low lateral
_ diffusion in the nail of  the antimYcotic._substanées

employed has proved to be a disadvantage of this*type‘of_

formulation, so that only very' incomplete effective

o treatment of the infected nail matrix and the arxeas of
. the nail bed lying under the nail wall .is possible.
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' Glyceryl triacetate (1 2,3~ propanetr1yl triacetate;

CQ%AOG) is prlmarlly used as a plast1c1zer for varnlsh_;

__formulatlons and for thlS purpose is also contalned in a
_formulatlon accordlng to EP 0 389 778. Glyceryl triacet-

ate furthermore has funglstatlc propertles and is there- .

fore occasionally used, especially in the UsSA, for treat-.

ment of superfxclal skin fungal diseases, but not for

.onychomycoses (Martlndale "The Extra Pharmacopoeia”,

30th Edition 1993; Roche Lexikon Medizin . [Roche
Dictionary of Med1c1ne] 3rd Edltlon, 1993)

It has now ‘been found that glyceryl triacetate is out-
standingly guitable for treatment = of .onychomycoses.

because it shows good lateral diffusion through the nail

" and therefore allows treatment and prophylaxis of the

nail matrix 1nfected.by dermatophytes and of the areas of

the nail bed 1y1ng,under the nail wall.

 The invention therefore relates to the use of glyceryi

triacetate for._the preparatlon of a medicament for

treatment and prophylaxis of onychomycoses.

A thorough cure can be ach:.eved with the medicament
acoording to the invention, espec1ally in treatments of
mycoses of ‘the nail matrix, the na;l usually growing
again without deformatlan because - growth of " the"
dermatophytes in the nail root is prevented. In view of

the poor treatment results to date, this is an extremely

'lmportant flndlng.

The medicament accordlng to the 1nventlon is also suit-

able for prophylactlc use agalnst nail mycoses, a suffi- j='”
ciently high depot of actlve compound being achleve in

the nail, so that no outbreak of a nail dlsease caused by -

fungi occurs in the event of fungal contamination. The

content of glyceryl trlacetate in the medicament accord-

ing to the invention is in general 0.1 to 25% by wezght

(wt. %), preferably 2 to 10 wt.%. The minimum content of

glyceryl triacetate . in the medlcament is at least -
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0.1 to 1 wt.%; the medicament used for prophylaxi's', Lo
 comprises less than 2 and advantageously at least 1 we.%

of glyceryl tr:.acetate .

The invention furthermore relates to an antimycotic nail

- varnish compr1s1ng glyceryl tr:.acetate and a water-

- insoluble f:.lm-formlng agent.

The nail varnish 'according_ to the invention, i.-e_." the

formulation comprising . solvents, in general comprises

glyceryl triacetate in an amount of 1 to 25 wt.%,

‘preferably 2 to 10 wt.%, based on the amount of volatile _

and non-volatile constituents. The content of glyceryl

triacetate in the medicinal nail varnishes, i.e. those

for treatment, ;i.s' usually 2 wt.%; ‘the nail varnishes used.

for prophylaxis usually comprise ‘less than 2 wt.% -and
advantageously at least 1 wt. 95 of glyceryl tr:.acetate.
The nail varnishes accord:.ng to the invention in general

comprise glyceryl triacetate in an amount of 6 to

80 wt.%, preferably 10 to 70 wt.% and in particular 15 to

60 wt.%, in each case based on the amount of non-volatile
constituents, i.e. the ‘sum of the film-forming agents, -
and -any' pigments, plasticizers and other non-volatile
additives which may be present. - '

In addition to the glyceryl triacetate dissolved in a
solvent or solvent mixture, the nail varnishes according
to the invention also comprise, as necessary constitu-

~ents, one or more film-forming agents which form a water-

insoluble film on the nail after the formulation has.
dried. | |

| sult_able water-insoluble £ilm-forming agents are, for -
- example, substances based on cellulose nitrate or physio-

logically acceptable'polymers ' such as are customary in

cosmetics, preferably as a mixture with cellulose

_ _nitra_te. Examples wh:l.ch may be ment:.oned are: polyvinyl .
acetate and partly hydrolyzed polyvinyl = acetate,
copolymers of v:l.nyl acetate on the one hand and acryl:Lc -
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acid or crotonic ac'id or a maleic acid monocalkyl ester on

. the '6ther hand, - ternary copolymers ‘of v:.nyl acetate on -
-the one hand and crotonic acid and vinyl neododecanoate,'

' or crotoniec acid and vinyl propionate on the other hand,

copolymers of methYl vinyl ether and a maleic acid
monoalkyl ester, in particular maleic acid monobutyl

, estar, copolymer’s'oi a fatty acid vinyl ester and acrylic
acid or methacrylic acid, copolymers of N-vinylpyrroli-

done, methacrylic acid and a methacrylic acid alkyl
ester, copolymers 'qf' acrylic acid and methacrylic acid or
an acrylic acid alkyl ester or methacrylic acid alkyl

- ester, in particular with a content of quaternary ammon-

ium groups, or polymers, copolymers or mixtures compris-—n_ _
ing ethyl acrylate, methyl methacrylate or trim'ethyl-' a
ammonioethyl methacrylate chloride, or 'polyvi:":.yl acetals
and polyvinyl 'butyi'als, aikyl-aubstituted ‘poly-N-vinyl-
pyrrolidones, alkylll"esters- from copolymers of olefins and -

" maleic anhydride and reaction products of colophony with -

acrylic acid. In the " esters, the alkyl' radicals are
usually short-chain and usually have not more than four

carbon atoms.

Pbss-ib_le physiologically _acceptable solvents are sub-

_ stances such as hydrocarbons, halogenated hydrogarbons,'

alcohols, ethers, ketones and esters which are customary

in cosmetics, in particular acetic acid esters of

" monohydric alcohola, such as ethyl and butyl acetate, if

appropr:.ate mixed with aromat:.c hydrocarbons, such as

"toluene, and/or alcohols, such as ethanol or :Lsopropanol.

The combination of the solvents is ‘known to be of de;::.s—
ive importance for the dry:i.ng' time, brushability and
other. mportant propert:.es of the varnish or of the
varnish film. The solvent system preferably compr:.ses an
optimum mixture of lo_w-b_ozl:.ng agents_ (= solvents having
a boiiing point up to '100°C)-_ and medium-boiling agents
(= aol_\rénts having a boiling point up to 200°C).

The nail varnishes according to the invention can fur-

thermore comprise additives customary in cosmetics, such



- 10

15.

20

25

-5 -

'as'piastioizers:baeed on'phthalate-or camphor,'dyestuffs
' or colored pigments, pearly luster agents, sedimentation

retardants, suflonamide resins, silicates, odiferous
substances, _wetting agents, .euch ‘as sodium dioectyl
sulfosuccinate, lanolin derivatives,;light stabilizers,

suoh.'as 2-hYdroxy-44methoxybenzophenone, antibacterial

- substances and-suhetanoes having a keratolytic and/or

keratoplastic action, such as ammonium sulfite, esters
and salts of thioglycolic acid, urea, allantoin, enzymes

and salicylic acid.

COIored,or_pigmented'naillvarnishes have the advantage,

- for example, that the formulation according to the'

invention can be adapted to suit the aesthetic

.sensibilities of the patient.

The[medicament according to the invention and the nail
varnish-are'prepared'iﬁ_the customary manner by bringing.

~ the individual components together and further processing
- 1f necessary - 'appropriate for the particular

formulation._

The invention'furthermore.relates'to an antiﬁycoticrnailllf
varnish comprising ' ' '

a) - glyceryl triacetate,:

b)) a 1-hydroxy-2-pyridone of the formula I

o "llz -
h t 3 _
R X R
| T o

in which R!, R? and R®, which are. identical or-
.'gdlfferent, are. hydrogen atom or alkyl ‘hav.ng 1 - 4
' carbon. atoms and
Rt is a saturated hydrocarbon rad1ca1 hav1ng 6 to 9
carbon atoms or a radical of the formula Iz
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X is S or 0, _
Y‘gls a hydrogen atom or up to 2 halogen atoms, such
‘as chlorine and/or bromine, | -
7 is a single bond or the divalent. radicals 0, 8 or
-CRz_'(R'= H or C,-C,-alkyl). or other divalent
" radicals having 2 - 10 carbon atoms: and
_optionaliy 0 and/or S atoms linked in the form of
a ohain, where - if the radicals contain 2 or
.more o) and/or S atoms - the latter 'must be
- geparated from one another by at least 2 carbon
- atoms, and where 2 adjacent carbon atoms can also
be lznked to one another by a double bond and the
free valencies of the carbon atoms are saturated
by H and/or C,-Cy-alkyl groups, and
Ar is an aromatlc ring system having up to two
rings, which can be substltuted by up to three
radicals from the group consisting of fluorine,
chlorlne, 'bromine, methoxy, Cl-c4-a1ky1, tri-
fluoromethyl and trlfluoromethoxy, and

¢) a water-insoluble filme- forming agent.

The term "saturated“ here ‘describes those radicals which
contaln.no allphatlc multlple bonds, i.e. no’ ethylenlc or

acetylenic bonds.

_In the radlcals ngn, the carbon'chaln.members'are prefer-

ably CH, groups. If the CH, groups are substituted by

| - Cq- C4-a1ky1 groups,’ preferred substltuents are CHy and

C,Hy. Examples of radlcals wz" are:

-0-, -S"' -cHz ‘(CHz ( 2 - 10) I} -C(CH3)2 '-CHZO-,

-‘scnzc1{2cnzs-, e -scnzcnzcnzcnzo- - -SCH,CH,OCH,CH,0-,
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_ The radlcal “S“ igs a sulfur atom and the radlcal o is

an oxygen atom. The term "Ar" is phenyl and fused systems
such as naphthyl,. tetrahydronaphthyl and indenyl, as well

- as 1solated systems, such as those which are ‘derived from

. biphenyl, dlphenylalkanes, d1pheny1 ‘ethers and diphenyl

thioethers,u

In the formula I, the hydrocarbon radical R* is an alkyl =
or cyclohexyl radlcal, whxch can also be bonded to the

pyrldone ring via a methylene -or: ethylene group or can

" contain an endomethyl group. R? can also be an aromatic

radical, which is, however, preferably bonded to. the

pyrldone radical via at 1east one allphatlc carbon atom.

Important representatlves of the class of compound

characterlzed by the ‘"formula I are:.

6-[4-(4- chloro -phenoxy) - phenoxymethyl] -1- hydroxy -4-
methyl- 2-pyr1done,_ 6-[4-(2,4-dichloro- -phenoxy) phenoxy-
methyl] -1- hydroxy 4—methy1 2-pyr1done, 6- (biphenylyl-4-

::-oxy-methyl) -1-hydroxy-4-methyl- -2 pyrldone, 6-(4¥benzy1-
20 'phenoxymethyl) -1-hydroxy- 4—methy1 -2-pyridone, 6-[4- (2,4-

'dlchlorobenzyloxy) phenoxy-methyl] -1-hydroxy- -4-methyl- -2-

pyridone, " 6-[4-(4-chloro- phenoxy) -phenoxymethyl] -1-
hydroxy43,4.d1methyl -2-pyridone, . 6-[4-(2,4-dichloro-
benzyl) phenoxymethyl]-1-hydroxy-3 4= dxmethyl -2-pyridone,
6-[4- (cinnamyloxy) - -phenoxymethyl] -1- hydroxy-4- -methyl-2-
pyrldone, 1- hydroxy—4-methy1 -6-[4- (4- -trifluoromethyl-

' phenoxy)-phenoxymethyl] -2-pyridone, 1- hydroxy-4-methy1 -6-

cyclohexyl-2-pyridone, . 1-hydroxy-4-methyl-6-(2,4, 4-
trlmethylpentyl) -2-pyridone, 1- hydroxy—4-methyl -6-n-
_hexyl- [-6 -iso- hexyl- -6-n-heptyl- or -6- iso-heptyl-2-

-pyrldone, 1- hydroxy-'-methyl -6-octyl- or -6- iso-octyl- -2-
-'pyrldone, in particular 1- hydroxy- -4-methyl-6- cyclohexyl—

methyl- or -6- cyclohexylethyl -2-pyridone, where the

-cyclohexyl radical in each case can also carry a methyld.'

_radical, 1- hydroxy 4-methy1 6 (2- b1cyclo[2 2. 1]hepty1) -2-
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pyr:.done, T 1- hydroxy 3,4~ d:.methyl 6 benzyl- or -6-di-

'-meth.ylbenzyl -2-pyridone ‘or - 1 hydroxy-4—methyl -6- (B-

pheny_l_l.-ethyl) 2-pyridone. '

The - content - of water :.nsoluble film-forming agents,

-glyceryl tr:.acetate, solvents and other additives corres- -

ponds to that of the abovementioned nail. varn:Lsh compr:.s-'

-ing glyceryl tr:.acetate and a water- insoluble £ilm-

forming agent .

The content of the compound of the formula I in the nail

'varnish according to the invention depends on the struc-

" ture of each. compound of the formula. I and therefore on

the release thereof from the varnish film, its penetra-

tionm properties -in the nail and its antimicrobial

. properties .

The nail varnish accord:Lng to the :anent:Lon, i.e. the use .

form comprls:Lng solvents, in general comprises the

'compound of the formula I in an amount of 0.5 to 20,

preferably 2 to 15 wt.%, based on the amount of volat:Lle"

and non-volatile constituents. The content in the

medicinal nail varnishes, i.e. those for treatment, is

usually 4 wt.%; the nail varnishes used for prophylaxis

usually compr:l.se less than 4 and advantageously at least

wt % of the compound- of the formula I. ‘The nail
varn:.shes accord:Lng to the :anent:.on in general comprise
the compound of the formula I in an amount of 2 to
80 percent by we:l.ght, preferably 10 to 60 wt.% and in -

_part:.cular 20 to 40 wt.%, in each case based on the
amount of non- volat:l.le constituents, i. e. the sum o:E o
' f:.lm-form:.ng agents, glyceryl triacetate, and any

"pigments, plasticizers and other’ non-volat:.le addlt:wes

which may be present.' .

The naJ.l varnlshes compr:.s::.ng a compound of. the formula I'

are prepared by brn.ng:Lng the 1nd1v1dua1 components

together and further process:.ng - if necessary - appro-

pr:l.ate - for the part:.cular - type of - :Eormulatlon"
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" (EP 0 226 984). Some of these diverse possible formula-. — *

‘tion fdr_rds_ are described by way of example in the embodi-

ment e:{amples .



.Example 1'5

-0 -

'-{i A formulatlon accordlng to the 1nventlon.has the follow-

10

.15

20

25

- ing composition:

I_Glyceryl'triacetate | . o 6.0 wt.%

Isopropyl'alcohol o - N 47.0 wt.%
. Ethyl acetate. ' . ' . 32.0 wt.% .

| -Copolymer of methyl v1ny1 ether and_ Lo 15.0 wt.%
_ maleic acld monobutyl ester ' '

The nail varnish is prepared by dissolving thefvariQus

‘components in the solvents.

}Example 2

A formulation accordlng to the 1nvent10n has the follow-

ing composition:

~ Glyceryl trlacetate f o o o 2.5 wt.%

. 1-Hydroxy-4- methyl -6- cyclohexyl -2- pyrzdone 5.0 wt.%
Isopropyl alcohol S _ ' 46.5 wt.%
Ethyl acetate o o - - 36.0 wt.%.

Copolymer of methyl v1ny1 ether and 1 10.0 wt.%

maleic acid monobutyl ester

Example 3

A formnlatlon accordlng to the 1nventlon has the follow-

ing composition:

Glyceryl triacetate ' : . 2.5 wt,%a'
1-Hydroxy- 4-methyl -6- (2 4 4 trzmethylpentyl)-f* 2.5 wt.%
2-pyr1done-' I

Isopropyl alcohol . o .'_ S V_h47.5 wt.% .

Ethyl acetate o e:-" S t; ' : _40.btwt.%.':

' Copolymer of methyl vznyl ether and T 7.5 wk.%

maleic acid monobutyl ester
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" Example 4
'_Testing.of activity

" The experlments to demonstrate the3lateral penetration of

glyceryl triacetate through keratln material is carried
out as follows u81ng the formulatlons mentloned in

Examples 1 to 3:

From the horny part of a cow horn, platelets approximate-

ly ©O. 5 mm thick and 1.5 x 3 cm in size are dissected and:

are treated daily on one half of one szde on 5 successive

 days with the partlcular formulation conta1n1ng the

active compound ‘The platelets are then fixed 1n a humid

chamber on metal ‘cylinders about’ 0.5 cm above an aqueous'

agar. surface wzth the sides treated on one half faclng'5

downwards. The entire side of the horn facing upwards is
1noculated several times in point form with a macroconld-
ia suspens;on of Trlchophyton mentagrophytes. The colony
formation is then observed at 28°C for 10 days. -

‘Result:

The 5 pretreatments'over half.of the reverse side of the

~ horn with the formulations according to the invention of

Examples 1l to 3 completely prevented germination of the
fungal spores over the entlre upper ‘gide. Even the
1noculat1on.po1nts were no longer v151b1e:macroscop1cally :
over the entire upper side after a few days. ‘The action -

of the formulation according to the 1nventlon therefore

extends laterally from the treatment reglon. over the

entlre surface of the plece of horn.

'The control platelets without treatment'w1th the formula-f
_ :ftlon accordlng to the 1nventlon show complete ‘growth on .
30 '

the horn surface after 1noculatzon.

A control platelet treated with a . formulation comprlslng a

the formulatlon accordlng to Example 2 but without -
- glyceryl trlacetate shows no growth dlrectly above the



'- treated s;de of the h

"-12--
orn,.whlle growth of the fungus is-

to be observed on the other. half of the platelet (not

-treated w1th the formulatlon)
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. 'Pat.en_t : Claim': -

1.

water :.nsoluble film-forming agent.

A 'nail_ varnish as claimed in claim 1, which com-
- prises glyceryl triacetate in an ainount of 6 to 80%

by -weight, based on the amount 'of non-volatile

consti tuent s.

A nail varnish a's clai'med in claim 1 or 2, wherein

" a copolymer of methyl vinyl ether and maleic ac:.d_."'

monobutyl ester is employed as the water- :Lnsoluble
film-forming agent. - '

A nail varnish as claimed in one or more of claims.l

to 3,-_'vjvherein ‘the nail varn:_i.sh additionally com-

_ pries' a l-hydroxy-2-pyridone of the formula I -

in which' Rl,'_ R? and R3, which are identical or

o different," ‘are hydrogen atom or alkyl having 1 - 4

carbon atoms and -
R?! is a saturated hydrocarbon radloal ‘having 6 to 9

~carbon a_toms or a radical of the formula II

Az

in wh:.ch _

Y is a hydrogen atom or up to 2 halogen atoms, such

_E_QILE_PLLO_LSSS '

'A nail varn:.sh compr:.s:.ng glyceryl tr:.acetate and a
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. as chlor:.ne and/or brom:.ne,-

© 7 is ‘a s:Lngle bond or the dlvalent rad:.cals 0, 8 or .

--CRZ- (R = H or C‘::L Cy- alkyl) or other divalent
' radicals hav1ng 2 - 10 carbon atoms “and
optionally O and/or S atoms linked in the form of
a chain, where { if the radicals contain 2 or

more . O and/or - S atoms - the latter 'must be

separated from one another by at least 2 carbon-.__-

toms, and where 2 adjacent carbon atoms can also
be linked to one another by a double bond and the

free valenc:.es of the carbon atoms ar_e saturated'i_'

by H ‘and/or C;-C4-alkyl groups, and

Ar is an aromatic ring system having up to two'

'r:l.ng's, _  which can be substituted by up to three._
radicals from the group oons:.st:.ng of fluor:l.ne,_
chlorine, . bromine, methoxy, ‘©,-C4-alkyl, tri-
' . fluor'oinethyl_ and tri.fluoromethoxy . ' i

A na:.l varn:.sh as cla:.med in cla:.m 4, wherein a

- compound of the formula I in which Ar is a bicyclic

system derived from biphenyl, a. d:.phenylalkane or
dn.phenyl-ether is employed. '

A nail varnish as claimed in claim 4, wherein the

-:compoun_d of the formula I contains a cyclohexyl -

radical in the position R%.

- A ‘pail varnish as claimed in- claim 4, wherein the

compound of the formula I contains an octyl radical

. of the formula -CH2 ~CH (CH,) -CH, - C(CH;); in the posi--

" tion R%.

A nail varnish as claimed in claim 4, wherein 6-[4-

- (4 chloro phenoxy) phenoxymethyl] -1-hydroxy- -4-

methyl- -2- pyr:.done, 1- hydroxy—4 -methyl-6- cyclohexyl-
2-pyr1done o_rl -hydroxy-4-methyl-6- (2,4,4-trimethyl-
pentyl) -2-pyridone is employed.

A pail varnish as claimed in one or more of claims 4

‘A O
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ko 8, whlch comprlses the compound of the formula I ~

- 5 -~

in an amount of 2 to 80% by weight, preferably 10 to
'.60 and in partlcular 20 to 40 wt.%, based on the

'_amount of non- volatlle constltuents.

'10.--The use of glyceryl trlacetate for the preparation
- of a medlcament for treatment and prophylaxls of

onychomycoses.

11. A process for the preparatlon of a nall varnlsh as
claimed in one or more of c1a1ms 1 to 9, which
_comprises mixing a water-lnsoluble fllm-formlng

__agent in dissolved form.w;th glyceryl triacetate and
. if approprlate with a compound of the formula I, and
other components customary for the preparatzon of

.~ nail varnish.



