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EXAMEN PENTRU CONSILIERI iN PROPRIETATE
INDUSTRIALA
Brevete de inventie

Sesiunea: mai 2008

Proba practica |l

Domeniul tehnic de specialitate: CHIMIE
Redactarea unui raspuns la o notificare transmisa de OSIM

Sunteti, in conformitate cu art. 39 din Legea 64/1991 privind brevetele de
inventie, republicatd in Monitorul Oficial al Roméaniei, Partea I, nr. 541 din 8 August
2007, reprezentantul autorizat in fata OSIM al unui solicitant care a inregistrat la OSIM
o cerere de brevet de inveniie nr. 2004-00875 (fictiv), In vederea obtinerii protectiei prin
brevet pentru o inventie cu titlul “Lac de unghii pentru tratarea onicomicozei”.

Aveli la dispozitie urmétoarele:

1. Notificarea OSIM contindnd rezultatele examinarii in fond a inventiei
revendicate din cererea de brevet privind indeplinirea conditiilor de brevetabilitate
realizatd pe baza analizei comparative cu materialele documentare relevante selectate
din stadiul tehnicii (anexa I);

2. O copie a descrierii inventiei si revendicérilor asa cum au fost depuse la OSIM
de cétre solicitant (anexa I);

3. Documentele relevante din stadiul tehnicii, consemnate in notificare, fata de

care s-a efectuat analiza comparativa.

Vi se cere sa redactati réspunsul la notificare (anexa l), exprimand punctul dvs.

I



de vedere faf de observatiile din notificare, prin argumentatie tehnicd bazata pe
descrierea inventiei si revendicdri, in ansamblul lor, care sa justifice indeplinirea

conditiei de activitate inventiva, conform art. 12 din Legea brevetelor.
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Anexa |:

Catre,
Solicitantul CBI....

Notificare

Referitor la cererea de brevet nr. 2004-00875 din 30.08.2004 (fictiv) cu titlul “Lac
de unghii utilizat in tratamentul onicomicozei”

V& aducem la cunostintd cd, in urma examindrii cererii de brevet de inventie sus-
mentionate rezultd ca obiectul pentru care se solicita protectie prin brevet este un lac
de unghii constituit dintr-un agent activ
trans-N-metil-N-(1-naftilmetil)-6,6-dimetilhept-2-en-4-inil-1 -amind, sub forma de baza
liberd sau sub form& de sare de aditie cu un acid si o substantd care formeazé o
peliculd de polimer, cum ar fi poliacetatul de vinil sau copolimeri de esteri alchilici ai
acidului acrilic si metacrilic cu grupe de amoniu cuaternare sau copolimeri de
metilvinileter cu monoalchilesteri ai acidului maleic (revendicarea independenta 1).

Obiectul inventiei revendicate este un produs, el fiind dezvéluit in cererea de
brevet in conformitate cu prevederile art. 18, alin. 1 din Legea 64/1991 privind brevetele
de inventie, republicatd in Monitorul Oficial al Roméniei, Partea I, nr. 541 din 8 August
2007.

Analiza comparativd a inventiei din revendicarea 1 a avut la baza urmétoarele
documente in tema selectate din stadiul tenicii:

-EP-A-24587, notat in prezenta notificare cu D1 se considera documentul cel mai
apropiat de inventia revendicat;

-US 5264206, notat in prezenta notificare cu D2.



D1 se referd la derivali de propenilamine, procedeu de obfinere, compozitii
farmace utice care ii contin i utiliziri ale acestora. intre derivatii revendicati se numara
si compusul cu denumirea chimica 1 din CBI 2004-00875, precum i utilizarea sa drept
agent antimicotic aldturi de un diluant sau purtator acceptabil farmaceutic (revendicarile
9, 12, 14).

D2 se referé la un lac de unghii care contine cel putin un film insolubil in apa si
cel pufin o substanid cu activitate antimicoticd aleasé dintre tioconazol, econazol,
oxiconazol, miconazol, tolnaftalat si naftifin clorhidrat. Filmul de polimer este selectat
dintre polivinilacetat sau polivinilacetat partial hidrolizat sau copolimer de acetat de vinil
cu acid acrilic.

in urma examindrii cererii de brevet si a analizei comparative, bazatd pe
materialele relevante din stadiul tehnicii, apreciem ca inventia din revendicarea
independentd 1 prezintd ca elemente de noutate natura elementelor asociate in
compozitie, si anume, compusul cu denumirea chimicd | si polimerii care formeazéa
peliculd prezentati in revendicarea 1, precum §i rapoartele de asociere ale acestora in
compozitia farmaceuticd conditionatd sub forma unui lac de unghii. in consecinia
considerdm cé inventia revendicatd indeplineste conditia de noutate in conformitate cu
prevederile art. 10 din Legea 64/1991 privind brevetele de inventie.

Problema tehnica pe care o rezolvé inventia consta in cregterea compatibilitatii
asocierii celor doud componente principale ale lacului, respectiv substania activa si
polimerul care formeaza pelicula, pentru a fi condifionate intr-un lac de unghii cu
eficientd imbunatatita in tratamentul onicomicozei.

Analizand solutia de rezolvare a problemei tehnice din CBI 2004-00875, care
consté in obtinerea unui lac de unghii format prin asocierea compusului antimicotic, cu
denumirea chimici 1, cu un polimer capabil sd formeze peliculd, conform inventiei i,
comparativ cu cele doud documente selectate din stadiul tehnicii, apreciem ca
asocierea terbinafinei (compusul cu denumirea chimica 1), cunoscutd din D1 pentru
eficienta in tratarea infectiilor fungice, cu un polimer precum poliacetatul de vinil sau
copolimeri de esteri alchilici ai acidului acrilic si metacrilic cu grupe de amoniu
cuaternare sau copolimeri de metilvinil-eter cu monoalchilesteri ai acidului maleic,
reprezintd o solutie tehnicd ce rezultd, in mod evident, pentru o persoana de
specialitate Tn domeniu pentru rezolvarea problemei tehnice enuntate anterior. in

consecinid, apreciem cdinvenfia revendicald, reprezintd o combinafie de caracteristici



care rezultd in mod evident din stadiul tehnicii, fard sa conducd la un efect tehnic
neagteplat.

in concluzie, considerdm cé inventia revendicatd nu indeplineste condifia de
activitate inventivdprevézuta la art. 12 din Legea 64/1991 privind brevetele de inventie,

republicatd in Monitorul Oficial al Romaniei, Partea |, nr. 541 din 8 August 2007.

Asteptdm punctul dvs. de vedere fatd de consideratiile de mai sus in termen de
60 de zile de la data prezentei. In caz contrar cererea va fi solufionatd pe baza

documentelor existente la dosar si a observatiilor din prezenta noiificare.

Examinator

-------------------------------



Inventia se refera la un lac de unghii pentru tratarea infectiilor cu fungi ale
unghiilor, precum onicomicoza. Tratamentul acestei afectiuni prin aplicarea lacului de
unghii se realizeaza prin penetrarea substantei active in tesutul unghiei.

| Onicomicoza reprezinta o afectiune cronicd a unghiilor, rezultati din “invadarea”
unghiilor de catre diversi fungi patogeni. Aceastd boald reprezintd intre 9-13 % din
totalul micozelor cutanate i, in mod frecvent, se asociazi si cu alte localizari ale
infectiei fungice, in special la nivel plantar. Factorii favorizanti ai infectiilor micotice, cu
diverse ciuperci sunt legafi de mentinerea unei umiditéti crescute la nivelul picioarelor
prin favorizarea transpiratiei datoritd folosirii ciorapilor si incéltdmintei din materiale
sintetice, frecventarea strandurilor i piscinelor, utilizarea, in mod nejustificat, a unor
medicamente precum antibiotice, corticosteroizi si citostatice, cresterea frecveniei
diabetului zaharat si a obezitatii.

Onicomicoza se manifestd prin coloratia unghiilor afectate in alb-galbui si
ingrosarea acestora.

Se cunosc tratamente sistemice ale onicomicozei care insd nu sunt recomandate
deoarece prezintd dezavantajul, pe de o parte, al expunerii intregului organism la
actiunea medicamentului antimicotic gi, pe de alti parte, al necesitafii unor doze mari
in tratamente de lungd duratd. O variantd preferatd de tratament o constituie
medicamentele preparate ca formuléri topice sub forma de creme, dar a ciror aplicare
locala nu a condus la rezultatele dorite datoritd unei slabe penetrari la nivelul fesutului
unghiilor,

Un progres remarcabil in tratarea afectinilor provocate de infectiile cu fungia fost
inregistrat odaté cu utilizarea lacurilor pentru unghii in care se afla inglobata substanta
cu actiune antimicoticé. Prin aplicarea acestora pe unghiile afectate de onicomicoza se
formeaza o peliculd protectoare din care medicamentul difuzeaza lent gi penetreaza in
profunzime tesutul unghiilor.

Sunt cunoscute din brevetul US 5264206 variante de conditionare sub formé de
lac de unghii a unor substante cu actiune antimicoticd selectata din grupul tioconazol,
econazol, oxiconazol, miconazol, tolnaftalat si naftifin clorhidrat. Filmul de polimer,
insolubil in apd, este selectat dintre polivinilacetat sau polivinilacetat partial hidrolizat
sau copolimer de acetat de vinil cu acid acrilic. Comparativ cu solutiile enuntate mai sus

aceastd variantd de tratament s-a dovedit a fi foarte eficienta si agreata de pacienti
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compozifie este de la 1 % pani la 20%, exprimat in % greutate.

Inventia prezintd urmatoarele avantaje:

- cele doud componente principale prezinti o compatibilitate foarte buni astfel
incat lacul de unghii constituie un depozit, din care, dupa aplicarea pe unghie,
medicamentul difuzeazi liber in tesutul unghiei;

- capacitate de a pune in libertate usor medicamentul;

- ugor de aplicat, ugor de indepértat si bine tolerat.

Ca urmare a cercetirilor efectuate s-a constatat ci prin conditionarea unui
antimicotic pe bazd de alilamind sub forma de lac de unghii, a carui eficientd in
tratamentul infectiilor fungice este mult superioara comparativ cu cea obfinuti prin
tratamente cu substaniele enuntate anterior, rezultatele obtinute sunt foarte bune si
perioada de vindecare este mult redusa. Alegerea corectd a polimerului care formeaz
peliculd, in care se inglobeazi substanfa activd asigurd o buni compatibilitate a
componentelor, fiind influentata pozitiv eficienta tratamentului.

Componentele lacului de unghii, conform inventiei, sunt:

1. Compusul cu denumirea chimica I, sub formé de baz4 liberd sau de sare de
aditie cu acizii,

2. Un polimer cu rol de purtétor care formeaz peliculd. Acesta poate fi solubil
sau insolubil in apd. Polimerii corespunzétori care formeaza peliculd insolubild in apa
sunt, de exemplu, polivinilacetatul, copolimerizatele de esteri alchilici ai acidului acrilic
i metacrilic cu grupe amoniu cuaternare $i copolimerizatele eterului metilvinilic cu un
ester monoalchilic al acidului maleic. Cu toate ¢ polimerul utilizat cel mai frecvent la
lacurile pentru unghii este nitroceluloza, aceasta nu poate fifolosita in prezenta inventie
datoritd incompatibilitdfii sale chimice cu substanta medicament. Polimerii
corespunzétori care formeazd pelicule solubile in apa sunt, de exemplu,
polivinilpirolidona (PVP) si copolimerii vinilpirolidon&-vinilacetat.

Drept polimeri care formeaza pelicule insolubile in apd, sunt preferati
polivinilacetatul sau copolimerizatele de ester alchilic al acidului acrilic sau metacrilic
Cu grupe amoniu cuaternare sau copolimerizatele de eter metilvinilic cu ester
monoalchilic de acid maleic.

Compusul cu denumirea chimic3 | si formatorul de peliculd de polimer sunt, de
preferin}d, prezenti in compozitie in proportie de la 1: 0,5 la 1:25, mai preferabil de la




Atat unghiile cat si degetele de la maini si picioare pot fi tratate atunci cand sunt
infectate cu fungi care provoaca onicomicoza, de exemplu dermatofite, fungi ai drojdiei
sau mucegaiuri.

Exemplul 1. Lac de unghii 20%

Ingredientul | Cantitatea (g/100 g)
Compusul 1 sub forma de baza liberd 20,00
Dibutilftalat 0,70
Résina acrilicd, durabild, tare (de exemplu 2,50
PARALOID A-21)
Polivinilacetat 13,50
Acetat de etil 63,30

Exemplul 2. Lac de unghii 5%

Ingredientul Cantitatea (g/100 @)
Compusul 1 sub forma de baza liberd 5,0
Dibutilftalat 0,6
Solutie 50% de copolimerizat de 30,0
metilvinileter cu ester monobultilic al acidului
Etanol 30,0
Acetat de etil 34,4

Eficacitatea formularilor, conform inventiei, poate fi demonstrata in vitro siin vivo.
O metodé corespunzatoare in vitro este mésurarea penetratiei prin unghiile excizate
cand se poate ardta cd, concentratiile eficiente fungicide ale medicamentului se
realizeaz& si In straturile mai adanci ale fesutului unghiei. O altd metoda in vitro este
masurarea vitezei de dizolvare a medicamentului dintr-un strat de lac uscat, prin care
se poate vedea cd, cantitafile eficiente din punct de vedere fungicid ale medicamentului

sunt degajate in mésura suficienta din straturile de lac uscate. In vivo testul cel mai



convingdator este studiul dublu "orb" (blind) cu onicomicoza.

REVENDICARI

1. Lac de unghii pentru tratarea onicomicozei care cuprinde drept agent activ
trans-N-metil-N-(1 -naftilmetil)-6,6-dimetilhept-2-en-4-inil-1-amind (denumirea chimica
) sub forma de bazi liberd sau de sare de adifie cu un acid gi o substanta care
formeaza o peliculd de polimer, caracterizat prin aceea cé, este constituit dintr-un
agent activ cu denumirea chimica | si o substanid care formeaza pelicula de polimer
selectatd dintre poliacetat de vinil sau copolimeri de esteri alchilici ai acidului acrilic gi
metacrilic cu grupe de amoniu cuatemare sau copolimeri de metilvinil-eter cu
monoalchilesteri ai acidului maleic intr-un raport de amestecare intre compusul cu
denumirea chimic | si polimerul care formeaza peliculd este cuprins intre 1:0,5 gi 1:25.

2. Lac de unghii conform revendicérii 1, caracterizat prin aceea c4, raportul de
amestecare intre compusul cu denumirea chimica | si polimerul care formeaza pelicula

este cuprins, de preferintd, intre 1:1 gi 1:20.

3. Lac de unghii conform revendicérii 1, caracterizat prin aceea c&, compusul

cu formula | reprezinta intre 0,5 % $i 30 % din totalul compozitiei.

4. Lac de unghii conform revendicérii 1, caracterizat prin aceea ca, compusul

cu formula | reprezintd, de preferintd, intre 1 % si 20 % din totalul compozifiei.



Atat unghiile cat si degetele de la maini si picioare pot fi tratate atunci cand sunt
infectate cu fungi care provoacd onicomicoza, de exemplu dermatofite, fungi ai drojdiei
sau mucegaiuri.

Exemplul 1. Lac de unghii 20%

Ingredientul Cantitatea (g/100 g)
Compusul 1 sub forma de baz3 liberd 20,00
Dibutilftalat 0,70
Résiné acrilicd, durabild, tare (de exemplu 2,50
PARALOID A-21)
Polivinilacetat 13,50
Acetat de etil 63,30

Exemplul 2. Lac de unghii 5%

Ingredientul Cantitatea (g/100 g)

Compusul 1 sub forma de baza liberd 5,0
Dibutilftalat 0,6
Solutie 50% de copolimerizat de 30,0
metilvinileter cu ester monobutilic al acidului

Iha ekt

Etanol 30,0
Acetat de etil 34,4

Eficacitatea formularilor, conform inventiei, poate fi demonstraté in vitro siin vivo.
O metoda corespunzétoare in vitro este masurarea penetraiiei prin unghiile excizate
cand se poate ardta cd, concentratiile eficiente fungicide ale medicamentului se
realizeaza si in straturile mai adanci ale fesutului unghiei. O altd metoda in vitro este
masurarea vitezei de dizolvare a medicamentului dintr-un strat de lac uscat, prin care
se poate vedea cd, cantitdfile eficiente din punct de vedere fungicid ale medicamentului

sunt degajate in méasurd suficientd din straturile de lac uscate. In vivo testul cel mai

[ |



1:1la1:20.

Compusul cu denumirea chimica | reprezintd, de exemplu, de la 0,5 % pana la
30%, de preferintd de la 1 % péné la 20% din totalul compozitiei, exprimat in greutate.

Pe langa substania activa si polimerul care formeazi peliculd, compozitia mai
contine in mod normal alfi excipienti cunoscufi, de exemplu, solventi acceptabili
fiziologic si compatibili cu medicamentul si celelalte ingrediente ale compozitiei.
Solventii tipici sunt etanolul, izopropanolul, acetona gi acetatul de etil.

Compozitiile, conform inventiei, mai contin si alte ingrediente care stabilizeaza
formularile si le imbunatatesc proprietatile. Astfel de excipienti sunt, de preferin{a:

- plastifianti, cum sunt dialchilftalatii, de exemplu dibutilftalatul;

- modificatorii de peliculd care imbunétatesc proprietatile de aplicare ale lacului,
de exemplu duritatea dupa evaporarea solventului sau flexibilitatea pe unghie. Acesti
modificatori pot fi, de exemplu, rasini esterice acrilice; |

- agenti activi de suprafata, de exemplu polietilenglicol-alchileteri, care ajutd la
solubilizarea medicamentului, in special in purtétori care contin apa;

- intensificatori ai penetratiei, de exemplu azol;

| Formularlle topice, conform inventiei, cum sunt lacurile pentru unghii, se pot
ob;me printr-un procedeu care constd din amestecarea compusului cu denumirea
chimica 1 sub forma de baz liberd sau sub forma de sare de aditie cu acizi cu un
polimer ce formeaza pelicula ca polivinilacetatul sau copolimerizate de ester alchilic, al
" acidului acrilic si metacrilic, cu grupe amoniu cuatemare sau copolimerizate de eter
metilvinilic cu ester monoalchilic de acid maleic, precum i alfi excipienti, de exemplu,
solventul.

Compodzitiile, conform inventiei, sunt utile, in special pentru tratamentul
onicomicozei. O dozi zilnicd indicatd pentru administrare este, de obicei, de la
aproximativ 0,05 pané la aproximativ 5,0 mg compus cu denumirea chimica I/cm?
unghie tratatd. Dozele preferate de aplicare sunt de la 0,1 pana la 3,0 mg/cm?.
Concentrafia compusului cu denumirea chimica | in fesut la locul de actiune este, de
preferintd, de exemplu, intre 0,001 $i 1,0 mg/g in functie de tipul de infectie fungica a
unghiei si tipul de unghii tratate. Aplicatiile se pot face o daté pe zi in cazurile grave sau
chiar numai o dat pe sdptamana. De preferinia, tratamentele se repeta la fiecare a

doua sau a treia zi.



compozitie este de la 1 % pani la 20%, exprimat in % greutate.

Inventia prezintd urmatoarele avantaje:

- cele doud componente principale prezinta o compatibilitate foarte buna astfel
ncat lacul de unghii constituie un depozit, din care, dupd aplicarea pe unghie,
medicamentul difuzeaz3 liber in tesutul unghiei;

- capacitate de a pune in libertate usor medicamentul;

- ugor de aplicat, ugor de indepértat si bine tolerat.

Ca urmare a cercetarilor efectuate s-a constatat ca prin conditionarea unui
antimicotic pe bazé de alilamind sub form3 de lac de unghii, a carui eficientd in
tratamentul infectiilor fungice este muit superioard comparativ cu cea obfinutad prin
tratamente cu substaniele enuntate anterior, rezultatele obtinute sunt foarte bune Si
perioada de vindecare este mult redusa. Alegerea corectd a polimerului care formeazi
peliculd, in care se inglobeaza substanta activd asigurd o buni compatibilitate a
componentelor, fiind influentatd pozitiv eficienta tratamentului.

Componentele lacului de unghii, conform inventiei, sunt:

1. Compusul cu denumirea chimica I, sub form& de baza libers sau de sare de
aditie cu acizii.

2. Un polimer cu rol de purtator care formeaz peliculd. Acesta poate fi solubil
sau insolubil in ap&. Polimerii corespunzatori care formeaza peliculd insolubild in apa
sunt, de exemplu, polivinilacetatul, copolimerizatele de esteri alchilici ai acidului acrilic
si metacrilic cu grupe amoniu cuatermnare $i copolimerizatele eterului metilvinilic cu un
ester monoalchilic al acidului maleic. Cu toate ¢ polimerul utilizat cel mai frecvent Ia
lacurile pentru unghii este nitroceluloza, aceasta nu poate fifolosita in prezenta inventie
datorita incompatibilitdti sale chimice cu substanfa medicament. Polimerii
corespunzétori care formeaza pelicule solubile in apd sunt, de exemplu,
polivinilpirolidona (PVP) si copolimerii vinilpirolidona-vinilacetat.

Drept polimeri care formeazi pelicule insolubile in apd, sunt preferafi
polivinilacetatul sau copolimerizatele de ester alchilic al acidului acrilic sau metacrilic
Cu grupe amoniu cuaternare sau copolimerizatele de eter metilvinilic cu ester
monoalchilic de acid maleic.

Compusul cu denumirea chimic3 | $i formatorul de peliculd de polimer sunt, de
preferinid, prezenti in compozitie in proportie dela 1: 0,5 la 1:25, mai preferabil de la




chiar in situatiile n care tratamentul se desfdgoara pe perioade de timp indelungate.

Ca urmare a cercetarilor efectuate s-a constatat c& prin conditionarea unui
antimicotic pe bazi de alilamind sub formd de lac de unghii, a carui eficienta in
tratamentul infectiilor fungice este mult superioard comparativ cu cea obfinuta prin
tratamente cu substantele enuntate anterior, rezultatele obfinute sunt foarte bune si
perioada de vindecare este mult redusa.

Compusul trans-N-metil-N-(1 -naftilmetil)-6,6-dimetilhept-2-en-4-inil-1-amina
(denumirea chimici 1) este cunoscut de exemplu din EP-A-24587. El apariine clasei de
antimicotice pe bazé de alilamin&. Este cunoscut de specialigti sub numele sdu generic
de terbinafind si in comert este disponibil sub numele comercial LAMISIL. in afard de
eficacitatea sa impotriva dermatofitelor, dupa administrarea oral&, precum gitopica, s-a
constatat acum ci este foarte eficient, de asemenea, dupd aplicarea orala in
tratamentul onicomicozei, pentru ci are o activitate puternicd fungicida si o mare
afinitate pentru cheratina din unghii, unde aceasta se dezvoltéd. De aceea, utilizandu-,
se poate realiza o vitez8 de vindecare mult mai mare decét in terapiile cunoscute, cum
este, de exemplu, tratamentul oral cu griseofulvina.

Problema tehnicé pe care o rezolva inventia consté in cregterea compatibilitatii
asocierii celor doud coinponente principale ale lacului, respectiv substanta activi si
polimerul care formeaza pelicula, pentru a fi condifionate intr-un lac de unghii cu
eficientd imbunataiita in tratamentul onicomicozei.

" "Lacul de unghii conform inventiei inldturd dezavantajele solufiilor cunoscute prin
aceea ci este constituit dintr-o compozitie farmaceuticd formata dintr-un agent activ
trans-N-metil-N-(1 -naftilmetil)-6,6-dimetilhept-2-en-4-inil-1-amina (denumirea chimica
) sub forma de bazé liberd sau de sare de adifie cu un acid §i o substania care
formeaz o peliculd de polimer, precum poliacetatul de vinil sau copolimeri de esteri
alchilici ai acidului acrilic si metacrilic cu grupe de amoniu cuaternare sau copolimeri de
metilvinil-eter cu monoalchilesteri ai acidului maleic.

Raportul de amestecare, exprimat in parti greutate, este de 1:0,5 pana la 1:25.

O varianta preferata a raportului de amestecare este de 1:1 pana la 1:20.

Compusul cu denumirea chimica | reprezintd, de preferat, de la 0,5 % péna la
30% din totalul compozitiei, exprimat in % greutate.

O variantd mai preferatd a prezentei compusului cu denumirea chimica | in

O]



Inventia se referd la un lac de unghii pentru tratarea infectiilor cu fungi ale
unghiilor, precum onicomicoza. Tratamentul acestei afectiuni prin aplicarea lacului de
unghii se realizeaza prin penetrarea substantei active in tesutul unghiei.

| Onicomicoza reprezintd o afectiune cronica a unghiilor, rezultat din “invadarea”
unghiilor de cétre diversi fungi patogeni. Aceasta boald reprezintd intre 9-13 % din
totalul micozelor cutanate si, in mod frecvent, se asociazi si cu alte localiziri ale
infectiei fungice, in special la nivel plantar. Factorii favorizanti ai infectiilor micotice, cu
diverse ciuperci sunt legati de mentinerea unei umiditi}i crescute la nivelul picioarelor
prin favorizarea transpiratiei datorita folosirii ciorapilor si incaltimintei din materiale
sintetice, frecventarea gtrandurilor si piscinelor, utilizarea, in mod nejustificat, a unor
medicamente precum antibiotice, corticosteroizi si citostatice, cresterea frecventei
diabetului zaharat si a obezitai.

Onicomicoza se manifestd prin coloratia unghiilor afectate in alb-gédlbui si
ingrosarea acestora,

Se cunosctratamente sistemice ale onicomicozei care insi nu sunt recomandate
deoarece prezintd dezavantajul, pe de o parte, al expunerii intregului organism la
actiunea medicamentului antimicotic si, pe de alti parte, al necesitatii unor doze mari
in tratamente de lungd duratd. O variantd preferatd de tratament o constituie
medicamentele preparate ca formulari topice sub formé de creme, dar a ciror aplicare
locald nu a condus la rezultatele dorite datoritd unei slabe penetréri la nivelul tesutului
unghiilor.

Un progres remarcabil in tratarea afectinilor provocate de infectiile cu fungi a fost
inregistrat odata cu utilizarea lacurilor pentru unghii in care se afla inglobatd substanta
cu acfiune antimicoticé. Prin aplicarea acestora pe unghiile afectate de onicomicozi se
formeaza o peliculd protectoare din care medicamentul difuzeaza lent 8i penetreaza in
profunzime fesutul unghiilor.

Sunt cunoscute din brevetul US 5264206 variante de conditionare sub forméa de
lac de unghii a unor substante cu actiune antimicotici selectata din grupul tioconazol,
econazol, oxiconazol, miconazol, tolnaftalat i naftifin clorhidrat. Filmul de polimer,
insolubil in apd, este selectat dintre polivinilacetat sau polivinilacetat partial hidrolizat
sau copolimer de acetat de vinil cu acid acrilic. Comparativ cu solutiile enuntate maisus

aceastd variantd de tratament s-a dovedit a fi foarte eficientd i agreata de pacienti
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1. A compound of formula |,

R1 RA RS
Lo
Ry—CN—CH—CH=CH—R; i
!
Ry
wherein
a) R, represents a group of formula
R =
i ! ita RQ [
RB AR \*‘/\X po- b
R -
9 ~— e (CHy)g Ry 1d
o .
N
R7 '4\ e} T
Rg (CH, ), e | . 1t
Rg TSR
or
Rg-—-(CHQ)V ; g
and R, represents hydrogen or Cy—C,alkyl, or R, and R, together represent a group of formula
Oe Hh i
whereby in the formula lla to ili,
R, and R, represent, independently, hydrogen, fluorine, chlorine, bromine, trifluoromethyl,
hydroxy, nitro, C,_salkyl or C,_,alkoxy,
R, represents hydrogen, fluorine, chlorine, bromine, hydroxy, C,_,alkyl or C,_salkoxy,
X represents oxygen, sulphur, imino, C,_salkyl imino or a radical of formula —(CH,)—,
pis1,2o0r3,
risi,2or3,
sis 3,4 or 5,
tis 2, 3 or 4, and
vis 3,4, 5 or6;
Ry and Ry represent, independently, hydrogen or C,_salkyl, and
R, represents C,_calkyl or Cy_goycloalkyl-(C,_gl-alkyl; and
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Rg represents a group of formula

G =C = Rqq lila - cl:.= CHp b
R4
or
Rz Ri3

wherein

R,, represents hydrogen, optionally a-hydroxy substituted C,_j,alkyl: C,.catkenyl, C,_calkynyl,
eycloalkyl, cycloalkylalkyl, phenyl, phenaikyl or thienyl,

Rz Ry and Ry, represent, independently, hydrogen or C,._qalkyl, and

I .
'=C\_,/' Z represents a C_gcycloalkylidene radical optionally containing a double bond; or

b) R, represents a group of formula lla to lig as defined under al,
R, represents hydrogen or C,_salkyl,
R, and R, together form a group —{CH,),—; wherein u is an integer of 1 to 8, and
Rs and R have the meanings given under a).

2. A compound as claimed in Claim 1 wherein

a) R, represents a group. of the formula lla, llb, lle,
R, represents hydrogen,
Ry represents hydrogen,
R, represents C,_jalkyl,
Ry represents hydrogen or G,_salkyl, or
R, and R, together form a group e CH,) = OF
b) wherein R, and R, together represent a group of the formula llh,
R, represents hydrogen,
R, represents C,_,alkyl,
R represents C,_jalkyl and
Rg is as defined in Claim 1. :
3. A compound as claimed in Claim 1 or Claim 2 wherein R represents a group of formula llla as
defined in Claim 1.

4. A cornpound as claimed in any one of Claims 1 to 3 wherein R, represents a group of formula
tla as defined in Claim 1. . . G

5. A compound as claimed in any one of Claims 1 to 4 wherein the double bond between the
group Ry and the nitrogen atom is: in the trans configuration,

6. A compound as claimed in any one of Claims 1 to 6 wherein R,, represents C,_qz8lkyl,
C,_ealkenyl, C;_galkynyl, cycloalkylatkyl, phenyl or phenalkyl and all other substituents are as defined in
Claim 1.

7. A compound as. claimed in any one of Claims 1 to 6 wherein R,, represents C,_qalkyl,
C,.qalkenyl, C,_jalkynyl, cyclopentyl, cyclohexyl, cyclopentyl(C,_pJalkyl, cyclohexyl(C,_j)alkyl, phenyl,
phenyl{C,_,)alkyl or thienyl.

M aphthyimethyl)-non-2(trans}-en-4-ynyl-1-amine
Ebhthyime iy EeTsaamemvInaEE2 s Ren A

as claimed in any one of Claims 110 8 in the form of an acid addition salt

thereof.
11. A compound as claimed in any one of Claims 1 to 9 in the -form of its hydrachloride.

12. A chemotherapeutica! composition comprising & compound as claimed in any one of Claims 1

gutical ble acid addition sait there

S

a chemotherapeutically acceptable

g :
pound as ny one of Claims 1 to 9 or a chemotherapeutically gcceptable
acid addition sait thereof for use as a chemotherapeutic g{gg?nt.

G.J
acid addition salt thereof for 1 antimycot
15. A process for the "prod

T4. A compound as claimed in an _ongmof
o Q@ Betiok
uctné"&fi~ of compounds of formula | as defined in Claim 1 which
gomprises

29
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A naft lacquer containing at least poe film-former which
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has ardimycotic activity and is from the group commpeis
ing tioconazole, econazole, oxiconazole, miconazole,
toinaftate and naftifine hydrochloride,
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NALL LACQUER WITH ANTIMYCOTIC
ACTIVITY, AND A PROCESS FOR THE
PREPARATION THEREOF

Mycoses of the nails (pnychomycoses) are intractable
types of disease which it has hitherto not been possible
to treat satisfactorily, The term onychomycoses em-
braces various types of mycoses of the nails, of which
those caused by dermatophytes are the most diffult to
treat, whereas the mycoses of the nails caused by yeast-
like fungi have hitherto been those which it has been
possible most readily to treat sucoessfully.

The difficulty with onychomycoses caused by derma-
tophytes is additionally that they make a considerabie
contribution 1o the spread of infections fungl Vadons
rontes hawe been followsd hitherto for their treatment,
bt without permanent sucoess,

One method of treatment, namely syStemic treatment,

10

13

consisted ‘in oral administrations of antifungel agemts. 3p

This required Iong-term treatment, which ¢xperience
shows 1o be a potential cause of intoxication effects,

Another method comprises removal of the nails sur-
gically or by the action of chemicals, in the hope that
healthy uninfected nails will subsequently grow. "Fhis
moethod is by its nature very aggressive amd, moreover,
does not guarantee that the nails will subseguently grow
in the natural shape; on the contrary, the nails which
subsequently grow are often deformed.

A third, but conservative, method comprises topical 3p

treatment of the pails with specific substances having
antimycotic activity, A very wide variety of treatiment
metheds has been tried for this. Thus, in 4 combined
treatment, the nails have initially been treated with
solutions of the sibstunces having antirayeotic activity,
#ndd creamn dressings have been appled gach night. This
treatment method s by 8 natore also very unpleasant
for, aod a psychologics] strain on, the patient. On the
e hand, the pails have to be treated with solofions

25

35

2
becanse in practice only relatively mild mycoses of the
nails can be controliad with these nail Jacquers, The
suceess of this formulation has presumably been unsatis-
factorry interr alia because of the lack of adegusie bi-
oavailability of the active substance from the solid sys-
tern present after the lacguer has dried.

For this reason, many cases, especially the more se-
vere ones, have continued to be treated with the surgi-
cal or chemical methods deseribed above or with the
combined solution and cream therapy.

A crucial advance in the treatment ind prevention of
mycoses of the nadls was achieved by applying to the
nails, in particular to the discased nails, the nail Jacquer
proposed in Patent Application P 35 44 983.7 (HOE
85/F 2373, which corresponds to copending 115, patent
spplication Ser. No. 942,699 filed Dev. 17, 1986, now
U.8. Pat. No.4,957,730; this nail laoquer iy distinguished
by containing & fila-former which is insolible in water
and at least one -hydroxy-2-pyridone (as substance
having antimyeotic activity) of the following formula:

In the formula, RY denotes & “saturated™ hydrocasbon
radical having 6 10 9, preferably 6 1o B, carbon atoms,
one:of the radicals R2and R4 denotes'a hydrogen aiom,
gnd the other denotes H, CHj or CyHs, and R denotes
an alkyl radical having 1 05,2 carbon atoms.

The term “saturated” in this connection designates
those sadicals which contain o ethylenic or acetylenic
bonds.

“The active substances can be present both in free

several times a day. On the other, they have to be pro- 4o form and in the form of their salis.

vided with dressings, particalarly at night. Fortser-
more, it is necessary for the dissased nails to be filed
down continually, which not only is troublesome bat
also contributes to spreading the pathogens. The results

of all this are that many of the patients do not persist 45

with the treatment, which usually takes several months;
on the contrary, they become discouraged and neglh-
gent, and thus the therapy is onsacoessful. Also detri-
merstal 1o the snccess of reatment by this method is that
the solutions and creams areusually miscible with water
or hydrophilic and thus can be removed again from the
surface of the nall or dissolved out of the nail oo washs
ing, bathisg and showering, and thus may need 10 be
reapplied thereafter, _

Thus, great hopes bave beets placed in 1 quite differ-
ent method, namely in freatment with a nail lapguer
which contains the substance sulbertine which has anti-
mycatic activity, and aitrocellolote as film-former; sal-
bentine is 5 thindiazine componind of the formula

N
Q«cnz«««-u . NCH

Althongh this method has baen practiced now for about
20 years, it has not been psed generally for therapy

36
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sing this nadl lacquer it is possible to achivve an
effective cure in the treatment of mycoses of the nails,
with ihe el usually growing agsin subseguently with-
out deformation, In view of the previous poor results of
therapy, this is &p extreinely important finding.

The nail lacgoer is also suitable for prophylactic use
against mycoses of the nails, with a sufficiently high
active substance depot being obtained in the nail for
these to be, if fongal contamination takes place, no out~
break of nail disease cansed by fungl

During forther investigations in this specialist area it
hus now been fonnd that similar adventages can also be
achieved by use of a nail facquer containing at Jeast one
special film-former which is insoluble in water and at
least one special imidarole, thiccarbamic acid or prope-
nylnaphihalenemethancamine devivative ss substance
having antimycotic activity.

Hengce the invention relates 102 nail lacguer contain-
ing at teast one film-former which is insoluble in water
and at least one substance having antimycotic activity;
the features of the nail lacquer ane that the film-former
which is insoluble in water is selected from the group
comprising polyviny! acetate, partially hydrolyzed pol-
wwingl goetate, copolymess of vinyl acetate on the ong
hand and acrylic acid or erotonic acid or monoalkyl
maleates on the other hisnd, ternary copolymers of vinyl
acetate on the one hand and crotonic acid and vinyl
neodecanoate on the other hand, ternary copolymers of
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vinyl acetate on the one hand and crotonic acid and
vinyl propionate on the other hand, copolymers of
methyl vinyl ether and monoalkyl maleates, copolymers
of fatty acid vinyl esters and acrylic acid or methacrylic
acid, copolymers of N-vinylpyrrolidone, methacrylic
acid and alkyl methacrylates, copolymers of acrylic
acid and methacrylic acid or alkyl acrylates or alkyl
methacrylates, polyvinyl scetals, polyvinyl butyrals,

5

4

~continued

alkyl-substituted poly-Nevinylpyrrolidones, and alkyl 10 The film-formers which are insoluble in water are sub-

esters of copolymers of olefins and maleic anhydride,
and that the substances having antimyeotic activity are
selected from the following group:
*Fioconazole (an imidezole derivative):

5 ¢

/=ﬂ

::cmw-cnmwn l
ca"( S{:}

Eeonazole {an imidazole derivativel:

Oxicongzote (an imidozole derivative):
&

N N+ {H3

WA~
N .
L W— CENOCH; c
o ‘
o

Miconazole (an imidazpde derivative):

i <

- N
OCHy ' ]

Toloafiate 4 thincarbamic soid derivative):

Waftifine hydrochloride (¢ propenylnaphthalens.
methaneansine dereative):

15
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stantially identical to the film-formers specified in the
abowementioned patent application. The alkyl radicals
in thee esters are usually short-chain and mostly bave no
more than 4 carbon atoms. Where the film-formers
contain units of methacrylic acid or methacrylic acid
deriwatives, it is advantageous for these not 10 amount
1o paore than about 15 mat% of the total polymer.

It is possible, where appropriate, for the abovemen-
$toned film-formers which are insoluble in water also to
be, or 1o have been, mixed with celluiose nitrate; how-
ever, in this case the cellulose nitrate should not acooumt
for more than a maximumn of about 50¢% by weight of
the toial filmwformer component.

A. preferred film-former which is insoluble in water s
the copolymer of methyl vinyl ether and monoalkyl
maleate~~preferably mono-n-butyl maleate. The units
of the two components are preferably contaitied in this
copolymer in approximately the same proportion.

The antimycotic substances present in the nail lac-
quer according to the invention are known compounds
whosse antimnycotic properties are likewise known. Anti-
mycotic substances preferred in this connection are
tioconazole and/or econazole. The substances can be
used both singly and mixed with one another; the salts
can likewise be used.

The content of active substance in the nail lacguer
according to the invention depends on the structure of
each active substance and thus on its release from the
lacguer film, on its penetration behavior in the nail and
on 1% antimicrobial properties.

“I"he nail lacquer according to the invention is prefier
ably used as a medicinal nail Tacguer which contains an
amount of the antimycotic active substance which is
effective and suffices to kil the dermatophytes causing
the mmycosis of the nails,

FThe content of active substance in the nail lacouer—
that is to say in the wse form containing solvent—is
generally sbout 0.5 to 20, preferably of sbout 2t0 15, %
by weight,

In the nail lacguers aceording to the invention, the
content of active substance i generally about 2 1o 80,
preferably of about 10 1o 60, and in pasticular of about
20 to 40, % by weight, in each case based on the amouni
of non-volatile ingredients-—i.e. the total of film-form-
ers, and of pigments, plasticizers and other aon-volatile
additives which are present where appropriate, to-
gether with active substance.

Suitable solvents for the nail Jacquer according 10 the
invention are substances sach as hydrocarbons, haloge-
nated hydrocarbons, alcohols, ethers, ketones and esters
customary in cosmetics, especially acetic and esters of
monohydric alcobols {ethyl acetate, n-butyl acetate
eic.), where appropriate mixed with aromatic hydrocar-
bons such as toluene and/or aleohols such as ethanol or
wopropancl and/or aliphatic sulfoxides and sulfones
such as, for example, dimethyl sulfoxide or sulfolane.

“The combination of the solvents is known 1o be of
crocial imporiance for the drying time, gase of spread-
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ing and pther important properfies of the lscquer or
lacguer film. The solvent system is preferably com-
posed of an optimal misture of Jow-boilers (=solvents
with a boiling point up to about 100° C.) and medinm-
boilers { ==30lvents with a bolling point gp to about 150°
C.), where appropriste with a small proportion of high.
boflers (==s0lvents with a boiling point sbove about
150" C.).

The aadl lacquers according to the invention can slo
contain additives common in cosmetics, such a5 plasti-
cirers based on phibalotes or samphor, colorants or
pigments, perlescent agents, sedimentation retardants,
sulfonamide resing, silicates, perfumes, ‘wetting agents
such as sodium dioutylsulfosuccinate, lanolin deriva-
tives, sunseresn agents such as 2-hydroxy-4-methox-
yvhenzophenone, substances having antibacterial sctiv-
ity, and substances with a keratolytic and/or keratoplas-
tie action, such as ammoninm sulfite; esters and salts of
thioglyoolic acid, ured, aliantoin, enzymes and salicylic
poid.

Colored or pigmented nail lacquers have, for ezam-
ple, the advantage thet the formulationaccording to the
invention can be matched to the esthetic sense of the

tient.

The nail lacquer is prepared in a customary manner
by mixing the individual componénts and carrying
out--where necessary--further processing appropriate
for the particular formalation. ,

‘The nail lacquers according 1o the invention also

3

W

5

differ fandamentally from the antimycotic agents which 30

sre disclosed in European Patent 55397 and which
contain, 25 aétive substances, azole derivatives, in pars
ticulay imidazole and triazole derivatives. These anti-
myeotic agents are intended to be applied as & wafer-
scluble film, 1o have a depot action and to permit short-
duration therapy. They are said also 1o be suitable for
the treatment of mycoses of the nails and to be used
both in sclutions and in sprays which, after drying, form
a water-soluble film. The wse of such watersoluble
binders results, by s nafure, in more or Jess of the agent
which has been applied being removed at gach wash,
The sse of fm-forming polymers which are insoluble
in water according to the present invention contrasts
drastically with the staterment in EP-B 35,397, aceord-

b

40

ing 1o which the mycosis is aggravated if polymers 45

insoluble in water, for example “methacrylates™ are
psed in place of the formulations which are described
therein and use watersoluble polymers. Admittedly the
known sulbentine.containing nail lacquer comaing s
filn-former which is insoluble in water, agmely nitro-
cellulose; however, 4s mentionsd in the introduction,
the nail lacquer has not found wide use becanse of its
deficient antimycotic efficacy. In contrast, the mycosis
of the nail can be treated suecessfully with the aid of the
nail lacquers according to the invention, which contain
film-forming polymers which become insoluble in
water after drying.

The =fficacy of the nail lacquers according to the
invention was tested on keratinized excized pig skin.

The test method which is employed permits the release 60

of the active substances from the solid system which is
present after the nail lacquer has drisd, and their ability
to panetrate in the keratinized tissue, to be tested,

The present invention is explained in more detail by
the examples which follow; the examples also contain 4
compadison with a salbentine«containing nail laoguer,
The stated percentage amounts are based on weight. P
denodtes parts by weight.

53
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EXAMPLE 1-6 AND COMPARISON EXAMPLE
(WITH SULBENTINE-CONTAINING NAIL
LACQUER)

First, fungi of the strain Frichophyton mentagro.
phytes 109 were inoculated onto the surface of pieces of
shaven pig skin and were pultured there, After a precul-
ture lasting 3 days, the fangus had grown into the
kerzrinized “tissue, The surface of the skin was then
washed and treated at soom femperatare with 0.5%
stregth formulations of compomnds 1106, in each case
dissolved in.a mixture of 45 P of isopropanol, 28,5 P of
ethyl acetate, 10 P of dimethy] sulfoxide and 15 P of a
copolymer of equal molar parts of methyl vinyl ether
and mono-n-butyl maleate. After the JTacquer formula-
tion had acted for 2 hours, it was removed again from
the surface of the skin by prlling off with adbesive tape.
The tesated keratinized tissue was mechanically ho.
mogenized and then, after appropriate difution, streaked
onto sgar plates for determination of the organism
count.

The same test was also carried out with the compart-
son. substance sulbentine,

The Table which follows lists the results of these
experitents, In this, the stated numbers relate to the
pereentage decreass in the organism naits in the treated
piemes of skin by comparison with the control growth
on untreated skin,

TABLE
Fungicides {95) on sacieed shin

Skin: Pig (back) ]

Froducts; Nail Tacquers® containing 0.5% active
sulystance

Example: 1 Tioconazole 971
2 Beonazoly 929
3 Osdconadis 8.9
4 Miconurole 858
5 Tolnaftate 874
& Naftifine hydrochloride 500

Comparison: Sulbentine 2.9

sCsrspovion of Wit lugeer base 45 P ol opropanol, 285 Pof eyl keete, 10 P
af diensiyl snifoxide and 1% F ol oethyl vingl sber/mono-Buyl salcine copolys
1yt

EXAMPLES 7.9

The examples which follow give compositions of the
pail lacquer formulations according to the iavention.
The nail facquers were prepared by dissolving the vari-
ous components in the solvents.

A fzopropyl aloohol 33.00%
Ethyl acatate 33.00%
509 strength solution of o vopolymer of H00%:
methy] vinyl ether and monocbutyl
- maleate in ssopropylaloshol
Tioconazole 4.00%%
B Ysopropyl alcohol 33.00%
Ethy! acetate 32,009
Water £.00%
Celhdoss niteate 3.80%
Dbyl phihalae 860%
Polyvinyl butyrsl 380%
Nafiifine hydrochioride 1,809
8, Tsopropy] aleohol 28.30%
Ethyl acetate 805
Water 1030%
S0%% strength solotion of & copolymer of 30.00%:
wsethyl vingl ether snd monoboty! maleate
in isoprapyl aloohol '
Beonarole mitrate 1005
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We cladn:

1. A nail lacquer containing at least one film-former
which is insoluble in water and at least on¢ substance
having antimycotic activity, wherein the film-former
which is insoluble in water is selected from the group
consisting of polyvinyl acetate, partially hydrolyzed
polyvinyl acetate, 8 copolymer of vinyl acetate and
gerylic acid, and wherein the substance
having antimycotic activity is selected from the group
consisting of tioconazole, cconazole, oxiconazole,
miconazole, tolnaftate and naftifine hydrochloride, and
is present in an amount effective against nail mycoses.

2. A nail lncguer as claimed in claim 1, wherein the
substance having antimycotic activity is tioconazole,
econazole or a mixture of tioconazole and econazole,

3. A nail lacguer as claimed in claim 1, which is a
medicinal nail lacquer which contains an amount of the
antimycotic active substance which is effective and

suffives to kitl dermatophytes which cause miycoses of

the nails. _ _
4. A nail lacquer as claimed in claim 1, which contains
the active substance in an amount of about 2 10 80% by

weight based on the amount of non-volatile ingredients,

5. A nail lacquer as claimed in claim 1, which contains
the active substance in an amount of about 10 to 60% by
weight based on the amount of non-volatile ingredients.

6. A nail lacquer as claimed in claim 1, which contains
the active substante in an amount of about 2010 40% by
weight based on the amount of non-volatile ingredients.

4. A nail lacquer as claimed in claim 1, which contains
the active substance in an amount of sbout 0.5 to 20%
by weight based on the amount of volatile and non-
volatile ingredients,

8.. A nail laequer as claimed in claim 1, which con-
fnins the active substance in an amount of sbout 2 to
15% by weight based on the amount of volatile and
non-volatile ingredients.
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