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PHARMACEUTI CAL COVPCSI TI ON FOR THE TREATMENT OF NAI L

DI SEASES The present invention relates to a nethod to
wouo@/o7edtel i orate or prevent nail di seases andprouH2806/000741

di seases upon application of a pharmaceutica

conposition containing at lebst a therapeutically

active substance to treat the disease in question. The

human nail plate is thick, hard, dense, and represents

a barrier for drugs to penetrate_down

 RASREHTI P CASEraB I e G AR Atk | BaP e

action. The nail rmterlal is simlar to the stratum

corneum of th n, bei derived from epiderms,. and
The prgser ﬂﬁi’&Q{% ﬁ?ﬁt weﬁ?ogﬁaﬁwek@msl@rﬁfe e gaifdiigeases and
non- tﬁhll&i}éé‘as%ubcbrﬂé(ﬁ]:ﬂncat&ﬁﬁofleSpr%ﬂﬁéééutlﬁato%Mpo%iﬂ@n tohtdining at least a
t.han tratU{acorg}# In.order, to deliver

r
therapﬁ%tfcggséachvgaslu yiaaee o treat $GAS6 M SUSHIoBr ugs into and
acrossthe nail plate, the perneability of the nail

| ate t he, dr sed nust be enhanced by chem cal or
The AL AR afatq.rtsttﬁu Suarg denss, #8 femgsengs gé@){'@q@or drugs to penetrate

downdﬁﬁﬂ{d hes b@dWﬂtQQﬁlaﬁ@t& dapBbleadf hHERhGBNIhePApiBibal &t@n. The nail
di seases. The patent relates to an acidified

mateg@dﬁégpl{qr& t%atr%mhcwge%pf thecsdmdierly derived from epidermis, and is
comﬂb%émmdnlyt ¥f Ahrdakdtatih, Whigh & Hhéhlyeﬁﬂéiﬂ@é Ilrﬁl@a" ‘éﬁbl'lé’ approx1mate|y

8Iodpp/ gtan acidified conposition to the nai
100-fgddhicisarttaan Sﬁi%tunscogwr@ﬂﬂ Qiégrctp.ds&\seréh%@wqauyoslgmflcant amounts

of drig£mitd BHd GchdasRE madip)dte, t’tﬁetﬁéﬂhéﬂlffty o@ﬁ’fﬁg Mélﬂgla?e to the drug used
nai | - per neabl e corrp03|t|on to the nail plate ch

m“Stcb@rﬁnQ?ﬁ%edabyp‘Fm%'W mec ?ﬁ'%lrﬁ"'eél?ﬂﬂjsa medi carrent u. S.

Patent No. 5,181 ,914 describes a nedi cating device
uman di seased nails and gga acent tissue which

U.s. CPcﬁrfq@rgl Ne. £.231s%/&eHgsarives eimeas fqmhéoniral drfatment of nail and skin
disezRBE! TRt V@at%@%oéél%&émég%mp%@ﬁoﬁ amal rh@ﬂlmgg tfﬁre increasing the

aneliorating or preventing fungal infection o . )
permgability of edyap dlate Py means Gfifapicats aprlying an esidifiedfcopirgsitioato the nalil

platet YPE. PAEnt NOCHEY2 QY'P@es?dr'lbé@Q' th&d f (f‘?'%’ew?%ki@%%oq%ills by topically

reglrrens ar e dISC | osed rererre ant |
applyingha neﬂyﬁﬁm@th%ﬁoraqusteé @Aaibpiatcwhigh opmamsOa gegiteolytic enzyme

and &4 an®nt anS 5 wagah r\F&Q%rHtm FA4a Sgﬁlﬁé Q%@d?&:ﬂfﬁ?' c!;]@/lce for human

amount of a substantially non-vo ; er neat
diseaspth aalseand adjagankiisshierwhieh containg a visceelastigrasphad.i ¢
pol ymer, and a pharmaceutically acceptable, volatile

carrier. The conposition provides a substantially
The paieelr apRiFalisneMQ REPLIEIEPE closaribag & metwdt efcamellorating or preventing

funge{l ﬂggé}v%hé; ?Hés Bt bghﬁo% A &h6 alﬁmga{éﬁh khe fgﬁﬁ%ghg-%oéﬂgpe and two-

. 4 1t Been oun at nail disea
coat {ypR sUitaHje fr Hiail Bingicitkah ragimenscare skiscldsed. A peafersed bytifungal nail coat

comﬂ:]ogftipﬁ g%gtfﬂgf,sgs B BFEN VO HenfilidATCaRoGIBf aftirliidaf SFehitd pBrmeation
enhancing amount of a substantially non-volatile permeation enhancer, a film-forming
amount of a hydrophilic polymer, and a pharmaceutically acceptable, volatile carrier. The
composition provides a substantially water-soluble fungicidal coating in contact with a
fungally susceptible or infected nail.

According to the WO 0211764 it has been found that nail diseases like onychomycosis can
be successfully treated by forming with a laser one or more small orifices into a nail plate,

and applying an antifungal containing composition to the nail in order to secure a sufficient
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and applying an antifungal containing conposition to
the nail in order to secure a sufficientpenetration of
woOher7dvergoi nt o t he deeper |ayers of the nail ardTie200%8000741
nail bed. An orifice described in that patent
application neans any smal I-2+ifice or depression that
penetrates 80 to 100% of the nail plate. According to
penemmﬁ%mwrugdntoothieydemjer lalieseak e bait and herthelinak d2ds An orifice

L n_be treated by formn ith
cescibtilln Batatbnt BB ehfY g yhaEGRR L YehRiandisaprates s0
to 108f¥e ofibind yiiaih gplate. Ahmrpngttbe\an(?e03@%1I97an<noc|5rpy)$iatlifdmaases but other

: i pthI ve. suh ce for t
oo 00SEUT o0 & AMSFAREHLAE Rbbons g FBL 2156 Ol Frre sman
orificgs thte ttee nail plate lahd cabpbingetontheTiretrpated avdil 4 ReMPbSItoN containing a
gve thad for. deliver a
thera? %e'rcz?\@?%?tl ca%"[g)%{aé’g? qernﬁ? @%ﬁaﬁﬁ '3 qugs?%wﬁ%m permegtesgthrough the
nail ande@nters the didoel ditemdd for its systemic redistribution in
t he nei ghboring tissue or in the whole human body.

Thi s nethod, which provides a higher perneation of
The pr’eeerapmdnltlomlplrcyvlwast av émprabed eties) fohrd@ﬂ\@d?lnbf@tﬁb?ééeutlcally active

substﬁprg% é? Qliq He ﬁ &gsn%l Hﬁ‘? ke Itﬁg) %ﬁjp?%ﬂ %gsy%emﬁere,%trlbtglon in the

neighbbrmgraiesus ocah tie® Whtd humancbvwaﬂ'ﬁlsn@e&xod which provndhes a higher
permﬁ%mn ézfne tﬁlra%%lﬂ Izgc |\/VF2 sﬁtg;&%{c%g ﬁro%gg tlaeefn@ﬁethan thegmethods of the
prior &t gEolis datsinmhugaér éﬁi@a@ha%mlatl cal tcr:]omoosnt ti ?n and

t ive redi ssol ving, the praotective

A oPh R S L SRS v B S s b cpeucay acte

a0bstemcesatast ance. The phar maceutl cal conposition may

In t sem -solid, a solution,
%?alg\?]ermg ?B%lm'@?amf%%\yﬁfﬁysﬁa nsidering that the

eh defoes Fdphialtion Wpﬁdrmacémlcblrﬁcﬁﬁﬂféﬂloﬁ QndHé t]drd?cb@tlvle(z layer, re-
ai or once a

cat ons, once .or tw ce
PR B ctng otatl I et Mesciredt Getiaing gy eransuatcally active
sebsthseol ved and partially cleaned with a di ssol vent
whi ch contains the sane therapeutically active
substance as in the pharmaceutical conposition or

The r&ﬁﬂhbwutlbélﬁfoﬂ%éttlbﬁ&héw b& G theSfof R LARRRI, al B€mi-solid, a solution, a
di ssolvent int har maceuti cal conposi tion is able

gel, 3 g'eamsgroq«q,@mpﬁé)rb @pp%thaay@ pharmageyfical @pqn@gsmon is intended

for mepled héles. g1 il oraiiceanfly bhenddhaniake glid ! |
ﬂ:;r: gﬂﬂ%gmﬁ ar egl dent i calCe Al ounh t he rgs[ent arrg?vlvqggplcanon

© [3yeristrpkasatyen and §35§"w§ﬁﬁned with 3 veglivhighicentains the
samef thbrafp‘é@tléaﬂl?adcﬁde ré%blst%né’e %s |W' ﬁ'xB @{arrﬁ)iée&fca??bﬁgbé%ﬁon or another

43 partial holes drilled near in o
therap utlcally active substance. The dlssolvent in the pharmaceutical composition is able to
dissolve the protective layer. In a preferred embodiment the dissolvent and the

pharmaceutical composition are identical.

Although the present method works in untreated nails as well, it is most suitable for pre-
treated nails e.g. with arrays of equally spaced partial holes drilled with a near infrared
pulsed laser as described in WO 0211764. The array of holes functions as a depot of the
pharmaceutical composition while a protective layer subsequently applied prevents the
volatile solvents of the pharmaceutical composition to evaporate into the air. In this way, the
solvents, acting as vehicles for the therapeutically active substance, are forced to penetrate
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pul sed | aser as described in WO 021 1764. The array of
hol es functions as a depot of the pharmaceuti cal
woaogasedipon while a protective | ayer subsequeRCIACH2006/000741
appl i ed prevents the volatile solvents of the
phar maceuti cal conposition t3®-evaporate into the air.
In this way, the solvents, acting as vehicles for the
into tHeekevptinittissad lof thetmnaile IS Ldkittianc dy meearfpnca:texm bf)a protective layer

Jpenet r nto.the rati nt ssue. of the.nail
preCIEIgegliO{ll %ft ‘ﬁ"eo)?d(“f?e sggsgf\n%eatop o Ofmfg:eﬁr I8 g\g}lm{;gdi éig,eerpharmaceutlcal
compisitioh fis bﬁé\ﬂetm;ddb floleowtcdfi thie osifidks hiad diet amd bbemo B fe g amacteria are

.. ls mnimzed, . pharmaceutical conposition is
'”h'b'{)‘?de{a]%ﬂteg ”PQ“?? @CEEH of the orifice and dirt and

ger ns as e.g. bacteria are inhi blted from entering the

orifi Fol |l o m ni st atlon
Follopig: AUGEIRtAVER G ik BT BIAF i hPmsRStions tq. dhe | PRl s continuous
proteltivd |ayéﬁ i¥ Blabad Bh theSorbesLefhco Bf betréatte halk Measeteofiveadyer covers
aso e Ao o B St b Shr B IR PBs. xampies of
mateﬁél@Qfs@fdﬂfh foPm W o fdeeketived fa‘ifer hspEw) 8% Pé nBBliraiktédios nel @dlshes, nail
orma‘JaorrSog§Jm |veI er |nclude but are n
n

polishemebRcol CyEingi NS {5 PHTaSHISUGh SO PRaipNS may contain the

samé Ql‘ié}bi@élﬁlcaﬁy hefivieO8UBskhce O4d i S pRArmFeREaNdRI oSHﬁ?osmon or another
nmposi ti ons éncont ain the sane therapeutical

therapeyiGaly 26 suPSEENg of Fhecyﬁeasbn%tﬁ?am@.teﬁ?p%ws&\s Fefjugsubstance.

Prefé?ébl?'ﬂ% B8he tbgeapstdrical dsyin 6d FH&nﬁéQ@l‘icﬁﬁ@@mesm&ﬁM contained in
not contain a therapeutically active substance
the pF‘Pt@‘f’té’Pé%Mey the same active substance as in the
phar maceutical conposition is contained in the

protective |layer. According to the present inventiaon,
ACCOéd”EE de dhe @rﬁsen%mug%tm G digtRiEat dhuesd 2 rergoYs ab &Xsfing protective

|ayerI RYSE rORMERIChEARR biebratsutRhl éd?@pd%ﬁl@h %8% bfofdctive layer. Such a
osition _and the protective er. Such a

d'SSQiN ngéﬁ‘iﬂ/%\te @ﬁ?fehfaf\lﬁ@dm”ﬁfoért%ﬂa'fma insidingh t he nai |

-pl @Fs@olu’dlcﬂﬂpbﬂﬂ‘e(hguslp‘aﬁﬁﬁédlbhﬁﬁa@éutEEpHdMItbn§pemd' ﬁGtectlve layers
pharmaceutical conpositions and protective |ayers t

al loglowrie aﬂ%lcﬁ'@ﬁwfﬁn%ff desagéw dosage. - O eani ng the
naCiethﬁ%Och@ ﬁaheoe%’r@' fheaddphtateh 6fﬁﬁe%ﬁﬁ§8&lﬂkél‘3é’émposmon or the

conposition or the protective coating, where the di
or pratastiyss ceatiet wherenthe kPt Alebrisanio hbﬁ"ét‘f\r Eemribe tnaﬂ,pretreatment by

et Cﬁl s E@?Eﬁgheﬁ%agﬁmtoom&%na&] ?# 'cﬁ@mﬂ:ral chhﬁﬁeﬁ?ﬂﬂds Cleaning

aning may In besi des
di ®ep| inelnde, beridess éhepfdissplvant rihe i ysst ofirplaanings instruments such as

br%??&é cbtdit %,féb%""@&ﬁm ;‘fé&pltogtegh%?ﬂ%éﬁé ot her means.

Di si nfecton t he nal em cal preparation
-of Disinéeqtian lof {hieztad plabe. bett er per neati on of

-SUBR&AIENDYarRBB bPfhe nail plate for better permeation of subsequently applied
pharmaceutical compositions and their active ingredients to the nail bed.

Suitable solvents for the pharmaceutical composition can be aliphatic and aromatic alcohols,
sulfoxides, fatty acids, fatty acid esters, polyols, amides, surfactants, terpenes, alkanones,
organic acids and mixtures thereof.

Suitable alcohols include, without limitation, ethanol, propanol, butanol, pentanol, hexanol,

octanol, nonanol, decanol, 2-butanol, 2-pentanol, benzyl alcohol, phenoxyethanol, caprylic
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phar maceuti cal conpositions and their active
ingredients to the nail bed. Suitable solvents for the
woheo7aemat i cal conposition can be aliphatic ardT/CH2006/000741
aromati c al cohols, sul foxides, fatty acids, fatty acid
esters, polyols, am des, swé4actants, terpenes,
al kanones, organic acids and m xtures thereof.
alcotdl|i dezhll sicatat,dhadysaltotal, Uz auryhiatdobelt myristyt alcolsl, cetyl alcohol, stearyl

R N T
alcomﬁé{\hng’ihqemﬂout amerhmyﬁbnlmarmh provigs vl dmlﬂmﬁnoh of dexjrg both as

volatie gglirj}lg}’ anlglgrilxj rgﬁa 1 C9 oancgri eé]ae;%%g]a@%%g&%l l?l gi(){:ﬁ Satsyléenzyl alcohol,
phenakygatiigtol, aridnbkike @bﬁ qholide hidual Elnyﬂlorabfcsdmhg doth as a substantially
res thereof. Volatile.ali

non-{REl GG FAnSR Gine EN; S et % B R ARPBRA afe ethanol
and Isétzyli digoHant h as vol atile carrier and penetration
enhancer. The aromatic al cohols, such as benzyl
al cohol, phenoxyethanol, and the |Iike can provide a
SuitabAsuIfowiass ir@mdefdurﬁethmsmexwet Hedyfiméthsliforiel bed hixtures thereof.
non-vol atil e, perneation enhancer and auxiliary
anti-infective. Preferred al cohols are ethanol and
SuitdbfNZatly adide Helude Sididrizb heptaHbit Opéld@®nicnehprdr, capric, Iaurlc myristic,

di met hyl sul f oxi de decyl net hyl qu xj de, and m xtur
steartuq.,,eroéejg S ETY @o{egtct ycgery[g |§Ry|a ig, Vaegqqn&anom neoheptanonc

neorlPABAGE aihetHYEheXa8618] feodeadtidi 4nd ieedteartc adids)aha@ mixtures thereof.
nyrlstlc stearic, oleic, linoleic, linolenic,

caprylic, isovalerlc neopent anoi c, neoheptan0|c
SuitdhRO YR ‘éste‘ré '|HERHEY§0H?8WP%L& raﬂﬁ‘iﬁ%@é\cgq)lnche@@ﬁoate isopropyl n-
eo u

I sostéaric acid m xtures her I tabl e ty
decagepig, dsopeqiy! “?Vé'lsf?é% Iﬁ%ﬁ%@ﬂ'mlﬁﬁteuw;iv'a?@ecw SHpistaiRy| ethyl acetate,
butylnabéél%n(?ﬁétﬁyl h%%OWéthY]%é@@%éth | diethyl sebacate, ethyl

ristate, isopro mtate y odecy|

oleam?ﬁhglt'awe’te @i%‘?f‘!xuﬁ@%ﬂ‘&f@ butyl acetate, nethyl
acetate, nethylval erate, nethyl propionate, diet hyI
sebacate, ethyl oleate, ethyl |aurate and m xtur

Suitahife Palypls’ Iselutiemreoww@w@oh ﬁ@lvﬂax@e@? @prrﬁhm%swwl diethylene
glycd?,ﬁltbf@chl]l%@n@%l&ilygiﬂr@pﬁér@’ |g%8l %Iy&%b ﬂbﬁéﬁéﬂlcﬁn%orbltol dextrans,

gl ycol; trie ene di pr opyl ene gl ycol
bUta@%i@'ePQfﬁ“?ﬂ*Qid@ﬁi@ﬂﬁbP' aBGATteres thel@dft r ans, ~ but anedi ol |

pent anedi ol , hexanetriol, and m xtures thereof.

Sui t abl e anides i ncl ude urea, dinethylacetam de

Suitafiletamides| inelwleldireali AietsHplacstarine.ddictiiitabemnde cdimethyiformamide,
dime‘#wEFétélTﬂdGeCa dég By ldRUFi, g998nd3ﬁé' %Fi{/éé;%s 1-alkyl-4-imidazolin-2-one,

4 i m 20|n20n Ic am
CyC“h@Mﬁét hw@ﬁemlen%iwrée"%wd ﬁ%d@remitlw%ﬁ; |d1@l§,anolamme triethanolamine

and %h&%d?%{ haEbNe w%‘b ']ogﬁ@lfaoﬂg‘ &Eenvaf\?es”\r?&méj'e&?%étﬁﬁrzeﬁgrrolldone 2-

pyrrqhdclneadéiaumh[a[rgvrrqldpm r g{lelnt\tiltgitﬂf’emrtzoxyp&pvrmlldaoae J1-methyl-4-carboxy-2-
pyrro}ld*oﬁé” 31|heg<yl(’5:’£\a/t F%&&%g-?gg?ﬁrdgne, q (;lr-]deecylthioethyl-2-pyrrolidone, N-cyclohexyl-
pyrrdidnee, hyI 1-meghy-Bangthoxycarbonyl-2-pyrrolidone,  1-hexyl-4-methoxy-carbonyl-2-
pyrrolidone, 1-lauryl-4-methoxycarbonyl-2-pyrrolidone, N-dimethylamino-propyl-pyrrolidone,
N-cocoylpyrrolidone, N-tallowylpyrrolidone, fatty acid esters of N-(2-hydroxymethyl)-2-
pyrrolidone, and mixtures thereof. Suitable cyclic amides include, 1-dodecylazacycloheptan-
2-one, 1-geranylazacycloheptan-2-one, 1-farneeylazacycloheptan-2~one, 1-geranyl-geranyl-

azacycloheptan-2-one,1-(3, 7-dimethyloctyl) azacycloheptan-2-one, 1-(3, 7,11-trimethyl-
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pyrrolidone, 1-hexyl-4-carboxy-2-pyrrolidone,
1- decyl t hi oet hyl - 2-pyrrol i done,
woRkayorehexyl pyrrol i done, PCT/CH2006/000741
1- net hyl - 4- met hoxycar bonyl - 2- pyrrol i done,
1- hexyl - 4- met hoxy- car bonyl -5 —pyrrol i done,
1-1 auryM net hoxycar bonyl *- pyrrol i done,
octylN\azHcyelbhagtanamept -geydnypyacyslohdxars?- olne 1- geran%/l azacyclopegtan-z, 5-
. N-cocoyl pyrrol i N-tallowlpyrrolidone atty aci
diond, JFBFESRG Bap A 30 e g RSB Ko dh T dame., and

m xtures thereof. Suitable cyclic am des include,

dod zacyc| ohept.an -one, . . .
Swta%legglﬂrgqﬁ(ﬁrg efl ngﬁuga%ﬁ@t’s, cationic surfactants, nonionic surfactants,
ampliotém?cr B&Safdtaztacand felaitinih aBuigable @nionic surfactants include sodium laurate,

anyl azacycl ohept an- 2-one, 1-( 3,
SOd'ufn Uﬁaﬁﬁwgcﬁfﬁ%”‘ 3%%/"8[ eptan-2-one, 1-(3, 7,1
1-trinmethyloctyl) azacycl ohept an- 2- one,

Suntqulegﬁ% 33%%%?35 queaﬁetgnﬁrg_ethaliamgnium bromide, tetradecyltrirﬁethyl
ammionfudl NBBYIdZ adeardiesiirancllofds, oatidebylimsting bhei@®im chloride,

tabl e surfactants.include ani onjc surfactan
B A T o A ——
chlorfolé! Eﬁ@hﬁﬁb%s&ﬁ&ebﬁ@lﬁtbblé noﬁuhkmﬁectamsqmladéalbﬁémymt(a -hydroxy

A AR ELR R S e AT TR T R R——
etheﬂsn%%ﬁy&ﬁﬂ%é ébﬂ%ﬂéﬁ)@sﬁa‘i@%l%ﬁér@@@@ol esters of fatty alcohols, and

tetradec¥l trineth mmoni um bro benzal koni u

MixtyRs JAPES! §HF%Q§%c@)P‘i.‘?‘hYPé?WThyQ%ﬁPlX(ﬁX&ﬁﬂhéﬂeﬂﬁ)epo'y(oxypmpy') poly

(oxyétﬁflaﬁé)yusnbad Bbbb(?rﬁé}%%él% PdRSISG¥Ist nawetdmylzemmﬂcu Wilktures thereof.
ri de cItrlrrethIanTmnlumchIorl

and
S“"‘%’ﬁ"’x pelveilyiene oisp! e%ﬁ"st %fbflaﬁy REWP dngiedes pely %PS’@HW{%‘G polyoxyethylene

monbd16ard&e tdl ﬁ&hﬁwxbéﬂﬂfll@né Rronysteaare and mlxtures thereof.
poly(oxyet ene) - pol y(oxypropyl) pol y(oxyet hyl ene)
bl ock copolyners pol yoxyet hyl ene et hers,

Suitdpfd Mﬂbﬁ&bh&%@ﬁ&t%é t?r'léllﬁ:@ Wﬂh@ﬂltqulfé%bl %é?f&ﬂoe%rélhms&lopyl betaine,
esters of ty al cohol s, m xtures thereo
cocanifqrseRYe betalne lauryl  betaine, cocobetalne cocamldopropyl hydroxy-sultaine,

amm%kn‘b'b?l hé(lﬂ?l@hﬁéhlﬁ¥dr%}ﬂhpoéd%gwﬁ@)&%t&@e)sdaﬂhﬂ ( REYPREDBYoacetate,

oly (op%et hyl'ene) bl ock copolyners' include
dlsoqvémoxlaﬁaa@ gdiacaigle, digodiuman Fospainpirediagetaie e o Sodium-cocoampho-

propiorbieaBlsBdRf VR B SHRI s PG Rite, e&&&fuﬁﬂ Q'focf)%bﬁ(o 8iptdhionate, sodium-

i ncl ude polyoxyethylene pol yoxyet hyl ene nonost ear at e
lauriminedipprRjenat Ay pdina- w@ﬁ@mp%p%r{o@xyamethmwwqunyau&@te. and the
like. Sui t abl e anphoteric surfactants include, wthout

[imtation thereto, |auram dopropyl betaine,

cocam dopropyl betaine, |auryl betaine, cocobet ai ne,

; d ) 0
Suﬁe]%%fr%ﬁéﬁ‘égtugﬁw [Bxlg{ggéﬁemog ﬁggg%oace? ?E&B gal, terpinen-4-ol, carvol,
carvorgu rsHenopho apetitane, niingodi manthnlr genapioh divatoberdre, oxide, limonene

oxidegioc- ﬂf'ﬂ#@é@g ;ﬁ%@gﬁgb?cefg?ﬁ%ﬁi@gbiyw ylang oil, anise oil, chenopodium

oil, ehealypianpmcmhdpmamrwmbmof Butabliestkanones include N-heptane, N-octane, N-

T A R U N DA K ——

and mnalmds therebf. I&utable organic acids include citric acid, succinic acid, salicylic acid,

salicylates (including the methyl, ethyl and propyl glycol derivatives), tartaric acid, and
mixtures thereof,
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Sui tabl e terpenes include D-Iinonene, a-pinene,
b-enrene, a-terpineol, terpinen-4-o0l, carvol, carvone,
woueb@Egaer9 pi peritone, nmenthon, nenthol, geranPoil/CH2006/000741

cycl ohexene oxi de, |inonene oxide, a-pinne oxide,
cycl opent ene oxi de, 1,8-cinedl, ylang ylang oil, anise
oi |, chenopodiumoil, eucalyptus oil, and m xtures

A prefesed cbmpSsititrafdr éha bicdendine fayenwillusbatdih hauioanavater-soluble or water-
moRBRSHAB S RO SR o SRR Y LR g oo

uport heslting.. Ti@retiaoelinitajmni an &e dmoumtcd)ﬁjmiymer( used &t composition

provdﬁécth%tfﬁ Ce{lld lacloI lsfﬂg%g;%h §%%'P/ %Dé)??g?g? (tpl%g)al anggnave good
adhetsa/etmopertles:aldj suficlenti awwmebubmneeto forpreefiler orethe dorsal surface of
th gnf SItI on for the protective layer will contain a
erEn %?/ wat er - sol ubl e or waterinsoluble filmformng
polymer to prevent that the pharmaceutical conposition

A pasplarfERERE o bRt ey erasiss S84 Ao fi OF igobih ester of

polymmmywrmgl atael-meid adle P9s Ghhieer*cRS-488, BISUBKR), %Wlérﬁﬂacetate and
the nail and have good adhesive properties and

efhag?)f f\u ReEHedARASt Sbihecapiechi By oWilRamRIISe: 3 hrCenisz” ES-435,
33. 3%5@24;0%%&% o, S%h&hﬁﬁdllwl@ré“tﬁe pérc gb BLRry & 'tl%qévelght of the

rotective nprises sim anount s
COMpRIIeab i yﬁlaé@n dp e @glywmhths)i ihe wpmpesitien.- nel wive bc adpreferred

embééﬁmgnt G@rﬂér%etzl{er )thégpéﬁ)’&allyj R tlw@ub?teahﬁée/ ligngy a&ﬂfflﬂj{ | agent, the

and et anol referred variant o protec (Y}
compegition igj form dbﬁmrpt@étl\@slase/o Saennesed )of EQuUaB BMogats 39k ethyl acetate,

ethaRbiN%hd @aﬁr@%@ E@néb&?’%na ﬁh@‘ﬁp lw/W}ﬁrtErkﬁ&?inQ%rf Qﬁ@'icﬁgl mass of the

refers to the wel ght e component Tn relatio

protedtiee tageratonmsisiion. of the conposition, i.e. ww. In a
preferred enbodi nent, where the therapeutically active
substance is an antifungal agent, the conposition to

The pbarmachetioal corapoedition Wsegen thesmethop ad ¢tk infertipnadongrisen tisleast one

I t , tre r). - 435 nd ..
e e BN s Aap 8 RS o WL il Vit riBdtcers
andrpgertse ces'tmgehay eonstenojzas | atritlemflarﬁ'rhetonh Egentse udmtrhabertensuve agents
: o) h hod nventi on
onaGDSLL 083 ek 5 EDEE b SRS b, antemets,
antiifa¢iantancantwheptivespgntidiabkliclagents, tskeraits | an‘m—éll@t‘gyoaigents anti-migraine

cooIOATRETS PPy SDAHE i FRURLERR OORLEAC S8 ame o

psor@tiabgmds.c agents, anti depr essant s, antibiotics,
anti cancer agents, anesthetics, anti emet i cs,
antiinfectants, contraceptives, antidiabetic agents,
For ﬂ”teecanedwheazmme aiseasg)is apgctiosnycasis] tHe grefemed mﬁb@mcally active

£.Qr sno ssation, anti.-
subsga%} = fl[‘] g préaé@ﬁfgtgcgﬁg cgnﬂp?%’récg} ag?l |e tﬂe pro%/ec{31 \9e Iayer is terbinafine.
Terbinafine is a proven antifungal agent (sold under the brand name Lamisil®) applied in the
present method of invention at concentrations of 1 to 20 % w/w but most preferably at a
concentration between 5 and 15 % wiw.

For the case where the disease is nail psoriasis, the therapeutically active substance in the
pharmaceutical composition and in the protective layer could include, but is not limited to,
corticosteroids, intralesional corticosteroids, fluorouracil, calcipotriol or anthralin tazarotene.
Potent corticosteroids such as clobetasole or beclomethasone dipropionate or halobetasol
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agents. For the case where the disease is
onychonycosis, the preferred therapeutically active
weubwiiaerae i n the pharmaceuti cal conposition ardTiaH20d6800741
protective layer is terbinafine. Terbinafine is a
proven antifungal agent (sol®-under the brand nane
Lam sil (r)) applied in the present nethod of invention
coulcaibecapmemtalteit Medlﬁma;ﬁoténdyo agént&osuciv é:mtnamxﬁﬁol@ieﬁf(ﬁlur@bbm or tri-

docil o (G AP bR S fBicaleOSE. el Polfeds e b enligl Behetcial in a hign

frequ.iahqrmseuteaoﬁéﬂmty active substance in the phar maceut i cal
conmposition and in the protective |ayer coul d include,
but is not limted to, corticosteroids, intralesional

Exanikd bfcihstapeaticdfly abliveosubdtaneed mc@db@h@ﬁﬂlbw g slestances acebutolol,
ralin e(tgazar ot ene. Potent cortjcost such

acoh N 5l5uEas BT ROBRT oAETHESEHS it oBRiGRATe. SpraEciam, alfacalidol

allanfo#, Obﬁdjmﬁslﬂbpouloé bﬁér@prﬁnﬁtﬁbkdﬂ %mME@ihur@rﬁMrEBCYam%abéhc acid,
as tri |no Aur eocort, or trij-

amiofifanc: AR BBRTeINe eIl BBt o Gl asgorbic. acid
astergigoial | Yatdronsf | %b@lbn'ie[ha%oﬁé ghdipropi@HataCY ées e ptdiRed, m?Bénserazde
f therapeut| cally activye subst ances i ncl u
benze'h@r%| hm?(p HYeridfy shearreeaine. apeipletiasPne. abeadfipejar Eﬁ°H'é biperiden,
blsop’xl&ﬁl rorAgsdpam, esh¥kifal bewdchptte budasoidedVufexamac, buflomedil,
razol am. al facalcidol, allantoin, allopurinol, aloe

bup'\@églae aRBPRIreHe, éﬁ?ffﬁ'ﬁéi n CaEQfPiOFrt?PPde ‘calgiaofiihc e CRBPARY d captopril

carba’#ﬁé&@%oﬁérblcﬂi&t chBbllatimecefadH I d coialkin, BTG, |c!e‘f£bolln cefixime,
npi ci | ant hral i n, ascorbi ¢ aci d, ast em zol

cefotges peflaziciiue atbaKash sermIPBpssaiine, cBleETREpIsl. shiothexidine,

chlor%@ﬁﬁ’érﬁiﬁéd@hloh&lmbk‘éﬁbm@ Ry b QSO Il 8%atirD ERBERhE Seiprofloxacin,
bet anet hasone, bezafibrate, biotin, biperiden,

cisapgifie o pERIRE). , ClfitBipaRSTarAlavsIabithasitn elomisissrodenipramiae, clonazepam,
clom@HQeS@IB’cr%zol%Uf RERe, RpblefRdhihe, b‘él%'b%t%%@l'ene'cromoglymc acid,

buspi rone, caffel ne, caIC|potr|ene cal ci pot
cyane%l@avn EYFRSHOFNG., cxd%etsmmzeﬂ@sﬁ@estr@hr@ﬁw@hasone dexpanthenol,

dexaﬁ@ﬂ%@@r‘\é’lt HExtrd?\%tﬁGrlbhgﬁ d%%@dr@ﬁdﬁbheﬁef@éi(f‘%}ﬁ » diclofenac, digoxin,

cefazol |n cefi xi e, cef ot axi ne

dihycsegadeingx orfinycEearaelaning:,  diBydrgeigotrxin, c hilileaersh e rdiphsinhydramine,
dlpyrﬂahﬁfeheébﬂ‘oﬂg diddp 9(anﬁ&1§nbl5ﬁg'té%ne0tﬁr@ éd%)‘?ycychne enalapril,

chol I ne, cyc osporin,
ephegiing, sPinerAES erﬁcp@éqﬁrsr@teerg@ﬁameateirﬁhromy@m, ten‘rr@dwlc ethinylestradiol,

etopé%llcﬁV‘Eluéélﬂl&u@Qlo@ulu%l Pdf‘\lndifdl?l% c?gl et é’rfﬁﬁ%fl%‘?atec%eﬂﬂé?&pi%manyl flavin

[ oni di ne, cl otrinazol e,
monmUQl@@H@soﬁl@onezmﬁuwzmeadmrowwndtuon@tir@mfwrblprofen folic acid,

r S
fohm@égggﬁ?ﬁ%é@ﬁ g ngh?hgé\gﬁ%rg§§%%§énﬁla h(ﬁf’lﬁ_f;@”ﬁbﬁé fikenclamide,
g|lplZ{$@xt¢|@71§p[§1|§okayhﬂH1lzaj|gial@’p,amrlsebfgll\/@f ehrai@betaﬂogoklahpendol heparin,

hyaIL%lPé’ d raeie od ﬁ%&@ﬁhl&‘ow&ﬁ %H%@&e, di Y8R9, oxﬂ))alromorphone,

enhydram’n
ipratropium hydrOX|de |buprofen |m|penem, indomethacin, insulin, iohexol, iopamidol,

isosorbide dinitrate, isosorbide mononitrate, isotretinoin, ketotifen, ketoconazole, ketoprofen,
ketorolac, labetalol, lactulose, levocarnitine, levodopa, levoglutamide, levonorgestrel,
levothyroxine, lidocaine, lipase, imipramine, lisinopril, loperamide, lorazepam, lovastatin,
medroxyprogesterone,  menthol, methotrexate, methyldopa, = methylprednisolone,
methyltestosterone, metoclopramide, metoprolol, methotrexate, miconazole, midazolam,
minocycline, minoxidil, misoprostol, morphine, multivitamin mixtures and combinations and

mineral salts, N-methylephedrine, naftidrofuryl, naproxen, neomycin, nicardipine, nicergoline,
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di pyri danol e, di pyrone, disopyram de, donperi done,
dopam ne, doxycycline, enalapril, ephedrine,
weploTagéad ne, ergocal ci ferol, ergotam ne, erytRCOOH2008/000741
estradi ol, ethinylestradiol, etoposide, Eucalyptus
gl obul us, fanotidine, felodi8+ne, fenofibrate,
fenoterol, fentanyl, flavin nononucl eoti de,
mcotﬁbmmnaﬁmtme, fhieotiaic acide nlfddlmrra)umamdiplne‘l bitreeepane, nitrendipine,
prof ni c.ac rosemni.de.. .
nitroglueel 5, iFeTele el BRrcieq oferhetirn et BRMyme, nystatin
oflox@ilm bﬁﬁmdraml@leondghsarou @encrehtn*z amnttenoleyntpthdmmzacid, paracetamol,

N N T P ——
phenﬂﬁﬂﬁr@x@p@ﬂé@lpr’ﬁpﬁ#ﬁ@@ﬁiﬁb] @bé\@/tmh,yﬂlro)dmrrpmuMnyxm B, povidone-iodine,

Fﬂ‘]a rolpl um hydr oxi d 5 g I éﬁﬁo nb i ¢
Pravasty Gnel AR AT |pﬁ§zt9ls|n . Piegh 98[16' |p6f) RS, PIQcRngG b pErgesterone,
propd¥emdriel arprahslols W@dyﬁﬁylﬂ@%bbd@ﬁpﬁedmrﬁe?tﬁyﬂﬂbﬂﬁe Nquinidine, ramipril,

ramtlélg%gr{ela{argpn’e Fei%gﬁ?%g\é%sl g%@&%gp rrfpémn,|rg{93@8p§albutamol salcatonin,

salicyie VA, Léo@ﬁbldﬁuné %(@Véﬁt&ﬁﬁ@oﬂiatoﬂ@\’rﬁtdbﬁlﬂjxIspﬁonolactone sucralfate,
Si Nopf |

|'i docaj ne | o
Sufentghin 2alaele. Y LeristhoHaEsiad PO BB S SLPEHE, SHERTRT, tamoxien,
tazarf®h8 Oﬁebﬁmatt@preﬁﬁlﬁé]ytbﬁéﬁﬁﬁn t@ﬂinﬁbﬁn@r %@Wtﬁlﬁeo ﬂﬁ'fenadlne testosterone,

| test ostero net oc| op
a0, FRRGH S BE. bt S THHABL Fepeingrc ecid, vetnoi,

triamBinBIRé d'abetoﬂ'tléoﬂhgﬁﬁé?bne MafifABIha Brim MHréstertitid MuRacil, valpr0|c acid,
m xtures and conbi natioons and. m neral salts

vVancemygie, h‘ﬂﬂ@iﬂﬁ%ﬁ’ltﬁr@m Aayiangh & yitgmin ﬁaﬁrﬂ%%'éﬁvu%'é%n{]\c?qmb'“at'O“ of
activd ingPd b ié ARy alblod @i ne, ni coti nam de, nicoti ne,

ni cotinic acid, nifedipine, ninodipine, nitrazepam

ni trendi pi ne, nltroglycerlne ni zati di ne,

In andMef bbbt HeoihRrapeafiédip sl sud3Ringe ot kR pharmaceutical composition of
nortriptyline, nystatin, ofloxacin, onmeprazole,

the IGYRILPR GI3VOPAMRISRLR SEETIRE. VRGeS BRY INshideonkiast dmitatien Smallpox,

Rabn@@r &gfea@éhter’r‘r?ﬁméﬂu%&lé nT&%erélﬁé’élé:'TétérﬁhsVYellow Fever, Injectable Polio
nobar bi t al entoxi fylline,

Vaccmeng};@l,ngplwﬁ@@ﬁqn@, |M¢a§alq§heMym@§,hqulp@lla Hepatitis B, Hepatitis C,
Haer%}ﬁﬂm PHRSFACHAE NRpaRER Wi Hall’u@' BigaRGRhh & IHMAA Rfluenza Typ
érﬁow done-i odi ne, pravast a prazepam prazosi n,
B (Hip}, &Hii easicaine, pr edni sone, pri I ocal ne, progesterone,
propaf enone, propranol ol, proxyphylline,
pseudoephedrine, pyri dOXI ne, quinidine, rampril
The araﬁurttuod"thﬁéap%%wpaqﬂée sulstanes) n tmeephafmeégutha WP%ﬁﬁiOﬂi‘ may vary
fromrbf1amFgﬂtn erb&HOR dﬁbo SRIGHT BerRént %Qééoﬁtdhn'tﬁb total weight of the
salicylic aC| , scopol amne, S|m/asta
phar@emﬂ@@lr@mmsm@@t Breferabb/ﬁhﬁe hesapastionlly, acﬂmsld:rsﬁ%nce is present in an
f b o agt b 0 0
amo@ﬁl ?asgrggl /ﬁZb’bg 3 &@eréﬁw iﬁﬁﬁ %f(cf‘éaég e more)Pr?ferany 5 % to 15 %,
Weighfarz%rcmteh@eedt@’gﬁmhotal W@mfér@iﬁl’ﬁ@? phmeshlqaj composition. The dose of
r t ,
the tﬁ&%?éﬁ@gfrggctltv%%{uggttagﬁ ﬁg eﬁ tBeaﬂ@tﬁaﬂ? ext%ﬁﬁ n‘?%&wﬁé&@& nails, on the
applied ctmasm afithe phtarmaﬂeuncaltqomp@mm cwlach\ i limited bmdhm visco-elastic flow
prop%r%é"‘ &&H;S?sgcfbﬁt% ﬁifé argé'o"i"meeh? Pgl'atet rlll] r%e??)% brBhted nails with
onflceerthsadm;e Oflman’ohnra@eumailamque: supstaane rddﬁ,endslcbddltlonally on the

numgérg%\éwld}ﬁe, tﬁ‘e%@e(métgia%&) ﬂweoghape of the orifices. The exposure time of the

therapeutically active substance in this case depends on the number, diameter, shape and

depth of the orifices and on the sealing properties of the protective layer. The required dose
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active ingredients may al so be used. |In another aspect
the therapeutically active substance of the
woher7vaemat i cal conposition of the invention mRgT/CH2006/000741

conprise a vacci ne. Vaccines may include w thout

limtation Smal | pox, Rabies, 9Pl aque, D phteria,

Pertussis, Tubercul osis, Tetanus, Yellow Fever,
and ddsjeéf'églt;iﬁbl & the bharméeaiidat corapaditididiave tydealet@mined according to the

Measal es, M Rubel l.a, Hepatjtis B, Hepatitis C,
”at”r%aﬁﬁﬁ?qeﬂ%ssinﬁf%i’%g‘ﬁ?%seﬁ‘?ﬁ)eéf agleéipanese Encephal i ti s,

Bi omangui nhos, Human | nfl uenza Typ B (H b), HYV,

s st B SRS 55 AR o e
same\eblgdtits perused tfort the kPArmadeyltital pempesitioh dsted abové fireluding: aliphatic
ot a osi {

l.
and spiatis Beedob aifokass ot Fads fobidty SHSRhpebhReamides, suractants,

terpeRE§ Sfinoh8s, g AP EdIds aifd ﬁ"lbm}‘e@thbr%ft'm@ﬁre%rrqd difsohaint g ethanol.
froml %to 20 % nore preferably 5 %to 15 % weight
percent, based on the total weight of the

Addlﬂiﬂ?@f Mg FRRb e Alay ®RNJRRdiif tk@phaﬁh@ceim&ﬁ d@fnriobmons or applied directly to

her apeutical | y act ive subst
the ERREhET ediRe: BA ORI PG TG en b IoalioneRt it tefgaceutical
comptioRBfe hd Glls.COSRENS| éddﬂl@nal\/\ﬁﬁgﬁémérﬁs lih&lud& chddyrat Rxd/or artificial
vi sco-elastic flow p %;:)ertl es of the cogrosml on

ingregigatsavigh gre qaiemerly Hsed i RIePqra pPhagpacey @P@QP@HO%dE@mP'eS of

addltVMnbh l%l*é‘diéh@ss intl8e d@ERadhnts hepihdLs, aRﬁélh ngﬁﬁtlhg agehté€ vitamins,
subst ance depends addltlonally on the nu

botarigalentlPAianeeTis. aRPer MiteialehBach §lsaents tHaIng r%q“ﬁ% dipers, enzymes,

fillersl NG UEEROS WoRrdrtde Bfes! hﬁnﬂdi%ﬁ@eubké%éwaﬁv@é?t ialstrolytes,  glidants,
substance in this case depends on the nunb

disiniggsates and l@ﬂairés afdcaiipratioprof eridtional fnosediontagkngivn odhose skilled

|nthé§|é!|ﬁ1§3gal§5%€%{sbdes of the protective |ayer. The
requi red doseand dose regi me of the pharnmaceuti cal

conposi tion have to be determ ned according to the

In o@e"jtatléé%tamgl ss %r CoeHR %@eﬁtﬁﬁ Eﬂo@%@g tc? {?ﬁletdr 8@%2%1[ ire/l(eease, e.g.

vents fort enoval
sustdimgceramt i prolobhged aal@abe catt itbe tharapesti¢iiy aetnie substentss from the

phar%ﬁg%@%gln%cﬁjpcpsqgn Rﬁﬁrrﬂﬁg E%J gkgafj r il on&%hﬁ&%‘t&' o%;%{eﬁf’jof diseases over

a pesad bfdmeles, fatty acids, fatty acid esters, polyols,
am des, sur f act ants, terpenes, al kanones, organic
acids and m xtures thereof. The preferred di ssol vent
In a ifmmms;ped:t th&dihietriodnafl the n@\reetidareptcsndea)e bentrnlled fast release e.g. an

eutlc osi ti.on pli.e r I 0 .
mmERE B R o e aheg ARy HonfPPIrRith ! Bt ¥nd Ppfdifraceutica
compgHitianC afheo fagdf reﬂd%ephamrr&ceeuham@ceutinabMpasmohomayebe used to

nai, | uch additio r edi en s _incl ud t ur al
acmigfdierdne icipdital flfe SiPERTE SiREmARLARE I Blgl0 3 frgypatn offect
that fraypdoenaby opdl aromisietustionalThe @eivesy of dhves theExefitally axftive substance
from the pharmaceutical composition through the orifices in laser pretreated nails allows the
administration of the therapeutically active substance directly to the well-perfused nail bed
where it enters the blood-stream.

When the method is used in laser pretreated nails numerous orifices are formed in the nail,
and the orifices may traverse the entire nail or the nail is only partially etched or drilled
depending on the desired mode of treatment and strength of the pharmaceutical
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addi tional ingredients include surfactants, binders,
di sintegrating agents, vitam ns, botanicals,
weuppleemnt s, herbs, mnerals, trace el ements, PamAmM2006/000741
acids, fibers, enzynes, fillers, buffers, colorants,
dyes, antioxi dants, preservddives, electrolytes,
glidants, disintegrates and | ubricants. A conbination
compotitiaslditid dimabter nfthedirifiod &, pridecatty frmnt1hmndumk'rﬁld:rem) torf mm, more

th rt, I be used. n h of...
prefetahly F¥0 280 P e 008! e P BBy K e dRinade Sices are
prefefally ofSoyRricRicalest candayhabenged rel ease of the

therapeutically active substance fromthe

pharmaceuti cal conposition that may be used for the
Typice@Mntip el absut t50e ajriesy p@ﬁ‘crﬁﬁ WpaRLHheWHiteRarepartdl d¥ffull orifices, may

n a further aspe he thaod o thelnv
be fojief 1"dhS N3 CHHIE PTTPERD DL ERR B oNE. 1 tis Pk AHA 2000 to about
2'000 @ifRas aredforbe irt & e tichaiit duy mdgt typramy RHHANEED briflkes in a great
t he pharnmaceuti cal conposition. The fast rel ease from

toengilh phar maceuti cal conposition may be used to
adm ni ster the ther apeutl cally active substance

systemcally and to avoid a first path effect that, nay
Any ‘B%QfGYPeo@ﬂabPﬁlus%Fﬁ Aiodsedbie Srificeprsotided i & GAPgPle ¢ dnducing efficient

photda‘B%thaﬁeéH Itpal r'\éﬂ asduev ausv kit ar&mef,r BRYARS Ho:YAG, or CO, lasers.
har maceutical conposition through the orjfices

Phowa&ieéaonpﬁ Eehiguech BY FAISPY 1a99F GTRTIAIGD GlcARPSER sWaGlength, power and

pulset mﬁaﬁd?%&e dg t@&hé yne%tal YR RS ANA BpaktF eharmclefsfidiaf the tissue
f use nai | where it enters the

of '”Eﬁ"@?ﬁd T§1er éamsﬁvﬂeﬂe@twwﬂ%&neﬁ%%@'mﬁw ggiely transformed into
i N {

B SR80 81 b 1032030 L URFRIA] oI ISt e fom o

debrit lescaging the odfitey apaatlicabl iy/setrc laepretarredr phdteablatepeprdcess, as the

the d oftrat.rretad.trenhf e ..o ..
aobri tehiiet it cabelceriebnfe ataahaebl 5PPrHaly, (e qmiimizng
discongfoppr ef erably from 1 nm (memcron) to 1 nm nore
preferably from 100 mmto 400 mm nost preferably from
200 mMmmto 350 nm The orifices are preferably of
The elaredeutteal composition aprotdetiyee layéy pindadibsolvgnt tusedbiouhe method of

lnverg felg Fgﬁﬁlpfb'gfrﬁg’qeo %\éallaﬁ%*forbcgn'fnﬁr%gpwﬁo?q%ﬁ ﬁl’éqa{ormrpi Iratééit%cluding also
brusl‘ll;’s&fr&ﬁlﬁ?d)b&évxé@@td)be ﬁse:tEf_br ey appiiationraridiorclesmingadfahié naiDBefore the
frst LGRS SBeRdL = By eET POSTORS: 600 or i fices. n a

great toenail. Any laser type may be used to produce
A preipsiahed Ral eI @ sptentoniREPHERS, 11 ssue such as
1) A 6ot NEth,a PliafNaceltizalYéémpaditice@ihitingeritains a vehicle able to dissolve the
protective layer,
II) A second bottle filled with a substance to form a protecting layer over the nail plate after
application of the pharmaceutical composition and, optionally,
[I) Brushes and other devices needed for the application of the pharmaceutical composition
(1), cleaning of the nails and removal from the protective layer (II).

Another embodiment of an application kit comprises a box containing:
i) A bottle with a pharmaceutical composition which contains a vehicle able to dissolve the

protective layer,
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Phot oabl ati on is achi eved by pul sed | aser irradiation
of a sel ected wavel ength, power and pul se duration
waceridéalg to the thermal, nechani cal and specPCa&ICH2006/000741
characteristics of the tissue of interest. The
deposited el ectromagnetic eddrgy is al nbst entirely
transfornmed into nechanical energy (i.e. hv nmv2/2) and
ii) A sbeonidl Hatite filedeuthy 2 glibstance tej feun edprotectihg ldyer avesfthe nail plate after
d es I at ca.1'000 mMs. In a
app“ﬁ% e°r§ &%ﬁh{ao% t|3§ @ﬁdsﬁ‘ggess as the debris renoves
iii) Atttied lotﬁtb@mth ok @s&nlwt ta ¢iean thearill et frae $ukissquent application of the
heat ed_th ' The,. rmaceuti cal
e L S L T e
iv) Btushesrahd otheodevipeseneedsd fooihbdaplp&carﬁadeaf dhveapharhilagetitipel composition
(), oBANHE oF el EROREGToVaF ibind Brflecilie fayk} fy | nC! udli ng
appl i cation and/ or cl eani ng of the nail before the
first appli t
Pref%rSBtl?ﬁll(y’ aﬁgoh@ﬁé%%gftgge@?az@%ge t%éll %grﬁﬁggﬁcﬁgnthg ] star{ce to form a
protéotlt/e tyepend de: disgolvenbbbrd aist daps avifhham a'ppj@amrcbltush to transfer the

hj . di I
comBERRRS glosk ha i, £ Wt B0\l PRy Ao baRfffucs. he
fibera of Ubes tapplicatibm bhmhrmcwlquawe(at iengthl lagtweerm\ﬁeand 26 maun, Ipreferentially

beth% ﬁ,pse aﬁ{l % miD OAHdC ﬁ{ ' & le% eré hf tﬁ?q@r S }ét 55 q 10 Hm preferentially

osiTion an i Ona €s an
betwéem50mdrﬂ66dmd 'Ifrmrfllctelrmofai}bpIcapatwatlnarefassémbled in a tlght bundle of 1 to
5mrﬁhar n&lﬁgutl cal conposition (1), cleaning of the nails
fromthe protective layer (11). Another
enbodi nent of an application kit conprises a box

he 56tk 3t e Seerine SR ol e ARraRE LRl npvecepatn between
3 ant:lhm mnpuomfénenﬁallyaqemeen 3 aAd d0aomdatdtie fibers Hiaetbten dré batween 10
st ance .to

S ct in er, over_t nai
and ﬁ%@t;gn,a]o{eé?reg yrgceg\e/ far}dhg&i)ﬁt guYa}n@g'{?n & tll'le concept also
conicafipess witwmpointed JipsAchmibedagptiéd. Immhérmarlaeondussadtmanwnh fibers of

. Lo clean e fore th bseq cati o
dlffefer?é?eﬂqg]sng‘gg ?rcsacrfk%ﬁ gaing %&113 ﬂ %f gli) h.bet lPr\tngh ﬂead as single
fiberk aipesunarrd, WIthﬁeMoﬁnﬁré Vin tllgm) blBle@@‘Snamdflbﬁrbmr inlexé cimgle tight fiber
e a [ ca t he uti cal

oundlg et Bridies e R e AIorERsR beesb D AR A s o

fromthe protectlve I ayer (i |) Preferentially the

bott] es of, t har maceut i iqn, the
The SRRbIRGREERN SPUbRRD Re Fo LT bavPR dp VRIS adhose used nowadays to
brustlitesth wherd thedwesH iniasdispoapisie \piattiof an elepidatiatgeprleticeldh this way the
cleaamgtls anQorfe effecP Ive and faster and precludes the formation of tiny bubbles in the

orifices when used in pretreated nails.

The box of the application kit should preferentially be made of a material which is not
sensitive to humidity and which prevents light entering the box when closed.

The virtue of the invention is illustrated in the following example.
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conpositions fromthe bottles to the nail plate as

usual ly used in nail polish products. The fibers of
woOher7ap@dip cati on brush coul d have a | engt h bet REe®CH2006/000741

and 20 mm preferentially between 8 and 15 nmm and the

di aneters of the fibers are1206-to 10 nm

preferentially between 50 and 150 nm The fi bers of

the cap brush are assenbled in a tight bundle of 1 to

Exaﬂ?[f Fn}ll\p[ré é!l_:l Bétflﬁ |%la_5|olrh§ssfa}z %?5[% ar%furtrl ééﬁ} aé r?tlagl Egvgr gS h

I ength between 3 and 20 nm preferentially between 8
S .
oo P PR B o HOBIFES ol L RAIoR 3B ore oo
to predict &e eficady @fhteecam\zepubsiarmsdora clinicat siheatonwidt permeation assay

. .D0M i i

s b S BT aROPE £ " PRASHREN! 84 827 1B wes oo

to invmigeﬂee%ﬁaianylimbﬂﬁh OMTB bfesénwederdnnttbeh@rtmhnmw @g/chomycosis
sr g er S W, ers, i ght -

s SILEAIGET B, SR MBERIIETS: o Nobilfe connng

pharhilaneulteal qdmpdsrtbe ranldmphiomtrwlaybraméasrhr anetreated heimamesadaver great

. S .
toend lse cTiﬂrQ deééfer{ment;h getﬁh ee?ﬁhlgltg% %émrécgacf #rg%tgdnu\grggr%ntg\%aod"%@aceutrcal
Comm@ltl@nusmameélt:lhldvfhleareextheddd peslodiof timednsige thebhal hpded indhe case of

' e e cl egni ng
Iaseriad;ret‘rﬁeoaﬁéd éj? %gé th1<'3<" HGE ¢ (ﬁjef éfrh‘?s%n Bﬂgé Eérérg%ﬁ%eeﬁg naaf
formati on of tiny bubbles in the orifices mhen used in
pretreated nails. The box of the application kit
Humehcnaldavqrrgﬁetr @ﬂhaiiasl bgletied rfadthectests werteesaakledvihi physiokgical buffer
t [ d r [
solutgﬁ fgf?%\?ér%l &Tgnsfgr{rr}égsﬁ% Svaﬁ lt]arfr%t\ﬁeél% oér%{)ﬁrggq‘tor the assay by
remqvak/@fnemdﬁrm% reslduestqrathed/erntralt $1ée fROUrowiailgdiscs of 16 mm in diameter
Y.
were?%@?}ﬁ% L ﬂ{ag’llgg r ég@frgétg QS'HFE@EI ?a A58 eiifhedP of 13 mm.
Nailsswirs trzasked ondleet donshirside lby omlrcrzn nopetinge &g Ieawnag;aarpd; area of 10 mm
r c h cacy..o Cli
in B Bk \ifert IR il el Sseb [ tsnbrdeitical Rameagtiag and the
protestive layer. t o t he one reported by Franz (T. J. Franz,
Der mat ol ogy, .184, 18-20, 1992) was used to
investigate the applicability of the present invention
Three graupe of naihsarepies vereinyetligatedothey araddicatemr Takauliar ,
to evaluate the perneation fluxes of a terbinafine
cont ai ni ng pharmaceuti cal conposition and a protective

ugal)léintﬂeﬂteldazaﬂrse}mmes weist esbdhiniieia goagawisich ga“ that control group These
. I
narlsénfé?% g{(o%ﬁd Vél% gﬁ %ﬁE'I g%ﬁ%oanajérﬁg glgbn\&érﬁ%& e Cr}clsm ﬁ?

l'iquid for an extended period of tinme insi de t he nail
] 8S iy reate ils t. 2
n BTt 1SRk AL SRS gopnos romata
deptim®if [50-80% of their full thickness were used to demonstrate the superiority of the
present invention with respect to the prior art.

Group 2: In this group perforated nails were used. These nails were exposed to 25 pL of a
10% wiw terbinafine in ethanol solution once a day. After the application of the 10% w/w
ethanolic solution to these nails, nails were covered with 25 UL of a lacquer containing 9 %

w/w terbinafine to form the protective layer according to the present invention.
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Human cadaver great toenails selected for the tests
wer e soaked in physiological buffer solution for
weevEriaésihour s before starting the assay. Nai | BCTWEHR2006/000741
prepared for the assay by renoval of epidernal
resi dues on the ventral sidd3-Round nail discs of 16
mmin dianeter were punched. For the |aser pretreated
Groupdd: Iis this heoupeneriorated tails wareheapda Toesemeailsrwert ekBosad to 25 L of a
10% W{Nl roffelifie TR o?goMq&"l gﬁ{esglda ! ﬂﬁelb%leﬁ%ﬁ%lilcétgo%nof tthe 10% wiw
nounting ring aving a nall area or 1 I'n-dl anmet er
ethandlierselutine to hdse rvaeis;ethemoalﬁzjwe@ tdvergshwitmSeault btallacquer without
: EL oups of
terbifiHiR 93 i B CE KL Ehant i B HfeschlfER B3
Table 1. Group 1: Untreat ed nai | san‘pl es were used in
Frant Y2 4 Ml Thous of g BBl Beaslh U8 edE MR Spyme of ca. 5
mL usimglslenaférakzedrveatetaasdmgeptbnbuffes. Nalhmmpla@ \A@r@ﬂm omtiel Franz cells

with ?Mé%ﬁlcgﬁé R4 tﬁ%ﬂ&’? EéBQQE?E cfﬁ{th galsl’rﬁé%a‘ﬂq tsJEJ{ ﬁ$ Q ésc'ystem In this

way U&Er\@ntrsbsjdﬁswﬂ’@nms MeErre irt eantacl yéthi daningrabifed Weter in the cell while
the c% %&f%‘l{eﬁ'vpe\?g i) c8ﬂta\§f \tNor gt?ez lﬁﬁnaltcgut chforr'r[nh% oﬁ'ﬁr%hd gr&g&lve layer
accorghng ®© Tabteet eDuﬁos;emj celks Vi&ge kept abf32EC ﬁOﬂﬁg/\mw peembatical assays.
in ethanol solution once a day. After the application
of the 10% w w ethanolic solution to these nails,
B
Clea@ﬁg/ \@er{ S%R’IX)?% ?ﬁdewts%glwﬁ)? réptpﬁee\}?gusq?)l'e%: gpgﬁerrﬁ%%l%cgl @cgnposmon
and awdentide lgyers wéte pariosvad nrlnvémtelverry @applicagon |qﬂ thai pharmaceutical
r
com&{(sﬂfgge {hgz@%%%@ A cg%etmﬁwﬁﬂgosg'ﬁg(f Irﬂgfo?l%réé\'t‘aﬁﬁlss?lvent were
applls@ltmeveny rmﬂmnwl@laSubsAﬂtIMIyt the rgipdanuaes vrrefulibed wiva cleaning
I t I S
brusl‘("écyveﬁétnggnﬁ éﬁaﬁ%hﬁﬁ% r¥g ar#dqﬁ%ﬁ g\?:bg% é:l?’ egllvI t\/\frftlfl Y {:&%A Swab to remove
with therdisselventaisa thefald nompengntsoofdbe phanagpeticahsaotiati ayl the protective
t el v i O
layer, ?@ nﬁérgliisr%e orf éﬁle gﬁ%ﬁ%ﬁe%tﬁza Sﬁ&éﬁ% g\(/elr% H‘?ea %}J&ﬁgém (o] tggaegtsosed nail
area@ad d!?jtn’dut_edwrtm@emmimipalbrlﬁbd wat er as receptor
buffer. Nail sanples were fixed on the Franz cells
with sealing silicone and Tefl on discs pressed with a

Tabld®! il ?r%uﬁé’fn\/é‘g beadbbge &Was bAcd Bigd ‘ﬁ@ryché 'ﬂﬁee groups.

— ventr si des o t he nal were in cont ct W t

GrodF MR geZ €U QFmdc@uﬁé&? CE | pdfidive L 16 UOT BBssSiVERES
wer e in contact c¥mbBsitie Phar maggsit i cal fornul ations

Groaﬁﬁl UaER6d hais |9%/\@’ﬁv tG6RANET N0 | TR praitiRe fayeDl | EMBAGN
cel I|s were kept laatued20C duri ng| fshe ipejusreat i on| assays.

Gro(p 2 aMirdtedaiaild' N ¢ 10Biv/w Salidfife ANToW IS rbitdfiad@ Of 10% wiw terbinafine
previ ous | ayer s etibnghar naceut i clakqueonposi ti on| arthano?

Gropp 8t| drdatemnallsly ¢ 118%wew teripeafih@inme tagqueravithdud evel y0% wiw terbinafine

reappl i cati on ofthehe phar maceut tegaafine in ethanol®

1) Laser pretreated nails with 400 partial orifices/cm? drilled as described in text.
2) Also used to clean the nail samples after laser pretreatment.

3) wiw refers to the ratio of weight of terbinafine hydrochloride salt to the total weight of vehicle
or ethanolic solution.

Samples of receptor fluid were collected at various time points and analyzed by liquid

chromatography and mass spectroscopy. The removed sample volume was replaced by
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conposition and the protective layer. For this purpose
100 mcroliters of dissolvent were applied to every
woaid7/eedrpl e. Subsequently, the nail sanpl es WeCE®CH2006/000741

rubbed with a cleaning brush to ensure an exhaustive

cl eaning and then were dried4astth a cotton swab to

renove with the dissolvent also the old conponents of
demhhtalimmm.eﬁhis chlbtigoefiedts wesn dceduptegt it thetfinak detegreination of the

iters of the pharmaceutical conposition were

pernfe%né’ﬁ glﬁ) ied to the exposed nail area and distributed

wWith the application brush. Table 1: Nail groups

[ t . Qpce. r .t hr.
The nﬂa ﬂS\HIL%% c?fd[he Q%ﬁgerﬂért%%gg?é ?ﬁlglgﬂge wﬂh%qﬁabg 631?{’]?93{6“ lﬁehg/mL, at
dayso3 |ahd c&s;fecrﬁpzrteld um tahde 2stodetber ivtile dhéinstapgard @jvigtiops for the three

t I

grougg Eﬂ/reél%a%oﬁ?f?\egbgwﬁ%ﬁéne IRCS c%?cuﬁ]%oe(r}vgb Q}Z&Igf data. ar?] also reported in
tablet 2r'Diesafmean pgrdreation fuxesecamispondta aé4tfgidahcmes@hntthefpermeatlon

fluxe%le%: c‘é:ln%ea?%d fé‘% Q:% fr@ gi?u&gdrr&?}:u g ﬁ?é???rgeﬁ%o@% Iéss%gneg'ﬁt%dlment in which

the otakijvedaydryaldoi Qmialln&:ﬂermmmeq;;mpmz) aandl arﬁé@d increase as compared to

the GG 6R35 38 bup ) o BTG EAIGIRHH BRI LToCRREAR taver doss
not eotadu tereidafine (dneurf 8 dheske tesulis stronghn suggaspdﬁeﬂamar’@atdabapplication
of te[ﬂé#‘%ﬁ% gﬁr%ﬁv%é’rﬂ%% ﬁweoﬁhﬁﬁrqgc&ﬁﬁélg%w@otsﬁ%ﬁ r;cé)ftregtt onychomycosis
usingldhe disciosgdSmathedr eipaild eesulinint Aigher 2ffioagies hanrd/an shorter treatment
th
cura % e EEPGRARMAPAR dhoddhe LT e aroves |
t hese data are also reported in table 2. These nean
Tablg%l [ fRah k/8|ﬂ { E%eferﬁqe%ﬁ&ﬁ FRRR 1 Bindrind’e fnﬁleéi’trét f\E SASRuled at days 3
errrealon uxes as conpare '}oci € control group
and bgr ’dnerﬁ ). recsipioy mhmbdrssafltlmsémnenbltajﬁonemh grnuwmvehtlgdlmi
protective layer also contains terbinafine (group 2),

and a 5-fBaB i ncrease as ¢dapdred to the control group
Groddr oup 1)_—inthe disclosed enbodinment inwhich the

prot ect i VMeT'h‘fféllle igaglmi ot | Msap yelve inpgmbar neeyRgadian
(N“"S‘)er o hesp(stamiatd devdtivang| \f (Stagdmed detibddn)t he | Fages Bl ngicm?h
nailsfppl i catj on of terbinafing as active substance in the

nharmacelticalcomposition—-to-treat onvehomicosi-s
T IIJT L"Ll T A% j L™

T™TCT (=9 CUTT

Gr°‘{§’sfng thesjd{scl osed net hod 1§ﬁ6ul d result in ﬁi‘?’aher
(3) efficacipé8and/ or shorter t($7e@t msnt durations than in

GI'OI} I"?i' aﬁit 30,5'% gt Hor—att ulzg%l uo Tabl € 2 P’{E&g
\Pa ues of ger meati on fl uxes t er bi nafi ne
(3) concentrpBPdRs neasured at| @®8 3 and 5 in fhe 5 ni

GroJpBF EPLOT [ §I@TbeTs of the Fiapig cefI's for eac Q3group
I nvesti gaégd WHAT IS CLAI M%%gl 1. A nethod of
3) treating| d°4fsease conpri 4i't§E
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a) Applying to the nail a pharmaceutical conposition
containing a therapeutically active substance and b)

waavEraregot he nail with a protective | ayer andpcCib&imom/ 000741

reapplication of the pharmaceutical conposition and
the protective layer, c¢) Re-l8i-ssolving the protective
| ayer with a dissolvent containing a therapeutically

WHAICHS GlAIMESISance. 2. Met hod according to Claim1 where

1.

10.

t he phay naceut | cal is a solution, gel or

cr eﬁqocé&%@ﬁﬂ%ﬁgg%%%?ﬁgﬁ%ﬂg aims 1 and 2 where the
pa)Apphiing/® thayaei aiphaembaeutice composiiomeatiaining a thaiapeutically active
pol.i.sh, Met hod according to Clains 1 to 3 where the
psr"lc?tsgakca ?érédl ayer contains the sanme therapeutically

aot iCowesnghsthanoail agitht Fee godtactivec dayer carld, cbefpus ireappiication of the
. r di ng: ' : ere the
d?%'&‘?g%ﬁ't%gﬁ%r@ﬁgglgh%ﬁgt@aﬁr@tet]cﬂ%{lgg%%?i cally active
st)bRealisselvay tHee protedtiee tlayee Witty er diasalvarthecontaining a therapeutically
phar maceyf i cal composition. 6 . Method according to
Cfcg'ivﬁﬁuqsq%%c% where the pharnmaceutical conposition is

an ethanolic solution of the therapeutically active

S tance, /. h acce [N ' . .

t A e Ytdey G S Srdrebr AP edb 8 Sotuton, gel
actgremmsubst ance, contains a water-insoluble or poorly
wat er - sol ubl e polynmer. 8. Method according to ains 1

to 7 where the nail is pretreated to contain full or

pilethiod |achaldang. to Llaivist hadd aodwrel thegprotecialayer i & lac@uer, a varnish
V\,hrere f ho?isﬁ” sease is a nail disease. 10. Method

adcdrd %g 0o Cains 1 to 8 where the disease is not a

nail di sease.11. Method according to Claim9 where the

t apeuti cal | lve e . l.natine A
JEIBErGonit Yo RS 70-S APREE LS el GEAMETRLA gqridins the same
f thestpeniaallp iaetite substaaicea s theapheompoaiticalcronpositiodi ng

after its application a protective |layer over the nail

and b) a second recipient containing a therapeutically
ablethvd sodistiapck Oldines Velo c4 ewladrykethe dissolvent contains the same

therapeutically active substance as the protective layer and the pharmaceutical

composition.

Method according to Claims 1 to 5 where the pharmaceutical composition is an

ethanolic solution of the therapeutically active substance.
Method according to Claims 1 to 6 where the protective layer, besides the
therapeutically active substance, contains a water-insoluble or poorly water-soluble

polymer.

Method according to Claims 1 to 7 where the nail is pretreated to contain full or partial
holes.

Method according to Claims 1 to 8 where the disease is a nail disease.

Method according to Claims 1 to 8 where the disease is not a nail disease.
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11.

12.

13.

14.

15.

16.

17.

18.

10.

20,

21

22.

to dissolve the protective layer. 13. Kit according to
Claim 12 where a) contains a therapeutically active

weubsnasme. 14. Kit according to Cains 12 andpd®/CH28068000741

a) and b) contain the same therapeutically active

substance. 15. Kit accordintfto Cainms 12 to 14 where

the therapeutically active substance is terbinafine.

Vethadi accarsig igi Glgint 9 whees the thepapeytically,gelive sehstanceds terbinafine.
et hanolic terbinafine solution and b) is a terbinafine
containing lacquer. 17. Kit for the treatnent of a

Hitserdbe treaiment of Agliseaje POMPIISHIY. r eci pi ent contai ning a

P BRI Lol CSp A GEYURS, P IS Ephéak®n a proteciive
tayat evanithgynail antkr apeut i cal |y active substance and c) a

to?iars%c e Péﬁiﬁéﬁt c%ﬂ%%rﬁﬁql% ?I%répé”ti%élﬂtl Y& sliBStah&Eand a vehicle able

protective l'ayer, according to daim17 where

&) dissoivaniheprotectinerlayrsut i cal |y active substance. 109.

Kit according to Claim18 where c) contains a
therapeutically active substance. 20. Kit according to
Gitsicaerdirg to&ldim tdwherierd) agntaing arihergraetically aglivesypsiance.
mechani cally the protective layer fromthe nail in
conbination wwth the dissolvent. 2 1. Kit accordi n% to
@itadaesrdir®y taoCRiMe JAtaidnl hyherepa)uang bpoontgip fge same therapeutically

- ' Clains 20 to 2 1 where the brush is a
\671 %g\%ﬂ b%% n%?'u sh.

Kit according to Claims 12 to 14 where the therapeutically active substance is

terbinafine.

Kit according to Claims 12 to 15 where a) is an ethanolic terbinafine solution and b) is

a terbinafine containing lacquer.

Kit for the treatment of a disease comprising.

a) A first recipient containing a substance providing after application a protective layer
over the nail and,

b) a second recipient containing a therapeutically active substance and

¢) a third recipient containing a dissolvent for the protective layer.

Kit according to Claim 17 where a) contains a therapeutically active substance.

Kit according to Claim 18 where ¢) contains a therapeutically active substance.

Kit according to Claims 12‘ to 19 containing cleaning means to remove mechanically
the protective layer from the nail in combination with the dissolvent.

Kit according to Claims 12 to 20 containing a brush.

Brush according to Claims 20 to 21 where the brush is a vibrating brush.



