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Domeniul tehnic de specialitate: CHIMIE

Redactarea unui raspuns la o notificare transmisa de OSIM

Sunteti, Tn conformitate cu art. 39 din Legea 64/1991 privind brevetele de
inventie, republicatd Tn Monitorul Oficial al Roméniei, Partea |, nr. 541 din 8 August
2007, reprezentantul autorizat in fata OSIM al unui solicitant care a inregistrat la OSIM
o cerere de brevet de inventie nr. 2006-00301 (fictiv), in vederea oblinerii protectiei prin
brevet pentru o inventie cu titlul “Pastd de din{i antitartru”.

Aveti la dispozitie urmatoarele:
1. Nofificarea OSIM contindnd rezultatele examinarii in fond a inventiei

revendicate din cererea de brevet privind indeplinirea condiliilor de brevetabilitate

realizatd pe baza analizei comparative cu materiaiele documentare relevante selectate

din stadiul tehnicii (anexa l);
2. O copie a descrierii inventiei si revendicarilor aga cum au fost depuse ia OSIM

de catre solicitant (anexa ll};




3. Documentele relevante din stadiul tehnicii, consemnate n notificare, faja de

care s-a efectuat analiza comparativa.

Vi se cere sa redactati rdspunsul la notificare (anexa I), exprimand punctul dvs.
de vedere fatd de observatiile din notificare, prin argumentatie tehnica bazata pe
descrierea inveniiei si revendicari, in ansamblul lor, care sa justifice indeplinirea
conditiei de activitate inventiva, conform art. 12 din Legea 64/1991privind brevetele de
inventie. 7

De asemenea, vi se cere s redactaii revendicarea independenta, cuprinzand

solutia tehnica care rezolva problema inveniiei gi care sa Tndeplineasca condifia de

activitate inventiva.
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Anexa b

Catre, .

Solicitantul CBI....

Notificare

Referitor la cererea de brevet nr. 2006-00301 din 30.08.2006 (fictiv) cu
titlul “Pasta de dinti antitartru”

Vi aducem la cunostintd ca, in urma examinaril cererii de brevet de
inventie sus-mentionate in conformitate cu prevederile Legii 64/1991 privind
brevetele de inventie, republicata in Monitorul Oficial al Romaniei, Partea I, nr.
541 din 8 A-ugust 2007 si ale Regulamentuiui de aplicare al acesteia, rezulta ca
obiectul pentru care se solicitd protectie prin brevet este 0 compozitie de pasta
de dinti, cu efect antitartru constituita dintr-o combinatie de séruri alcaline
solubile in apa si un purtdtor acceptabil farmaceutic (revendicarea independenta
1).

Obiectul inventiei revendicate este un produs, el fiind dezvaluit in cererea
de brevet in conformitate cu prevederile art.18, alin. 1 din Legea brevetelor gi ale
art. 37 din Regulamentul de aplicare al acesteia.

Analiza comparativd a inventiei din revendicarea 1 a avut la baza
urmatoarele documente Tn tema selectate din stadiul tenicit:

WO 9414407, notat in 'prezenta notificare cu D1, se considera
documentul cel mai apropiat de inventia revendicata;

-EP-A-0469722, notat In prezenta notificare cu D2.







D1 dezvaluie o compozitie antitartru in care agentii antitartru sunt unul sau
mai mulii agenti selectati dintr-un grup care contine pirofosfat i polifosfati liniari
condensati. Exemplul XVI din descrierea D1 prezintd o compozitie antitartru care
cuprinde o combinatie de pirofosfat solubil in apa - pirofosfat tetrapotasic si un
polifosfat - tripolifosfat de sodiu. Compozitia poate fi utilizata ca pastd de dinti.

D2 se referd la o compoz:tle dentara care poate fi utilizata ca pasta de
dinti contindnd drept agent antibacterian triciosan, ambalatd intr-un recipient
flexibil pe baza de polifluoretilena sau policlorua de vinil, polimeri compatibili cu
triclosanul. In descriere se precizeaza, la pag. 6 rd. 5-17, ca in compozitie se pot
adauga agenti antitartru cum ar fi polifosfati sau pirofosfati in proportie de la 0,1

pand la 3%, de preferat de la 1,5 pana la 2,5%.

in urma examinarii cererii de brevet si a analizei comparative, bazata pe
materialele relevante din stadiul tehnicii, luate in analizd Tn mod individual,
apreciem cé inventia din revendicarea independenta 1 prezmta ca elemente de
noutate natura elementelor asociate in compoczitie, si anume, ingredientii activi
antitartru cu purtitorul acceptabil farmaceutic, precum si rapoartele de asociere
ale acestora in compozitia de -pasté de dinti. in consecintd, consideram ca
inventia revendicatd indeplineste conditia de noutate n conformitate cu

prevederile art. 10 din Legea 64/1991 privind brevetele de inventie.

Problema tehnicé pe care o rezolva inventia constd in stabilirea raportului
optim intre ingredientii activi antitatru si intre acestia si apa in compozitia de
pasta de dinti, astfel incat s& se obtina o eficienta antitartru cel putin echivalenta

cu cea a pastelor de dinti cunoscute si 0 stabilitate imbunatatita a pastei de dinfi

la depozitare.
Solutia de rezolvare a problemei tehnice din cererea de brevet 2006-

00301, consta in obtinerea unei compozitii de pasta de dinti care cuprinde 0,5%
pana la 2% pirofosfat alcalin solubil in ap# si 0,5% péna la 3% polifosfat alcalin

solubil in apa.






Analizand solutia asa cum este prezentatéd in revendicarea 1, comparativ
cu cele doud documente selectate din stadiul tehnicii, apreciem ca asocierea
unei sari polifosfat solubild in apa si a unei sari pirofosfat solubild in apa,
reprezintd o solutie tehnicd ce rezulta, in mod evident, pentru o persoand de
specialitate in domeniu pentru rezolvarea problemei tehnice enuniate anterior. in
consecintd, apreciem cd invenfia revendicata, reprezintd o combinafie de
caracteristici care rezultd in mod evident din stadiul tehnicii, fara sa conducé la
un efect tehnic neagteptat.

in concluzie, considerdm c& inventia revendicata nu indeplineste conditia
de activitate inventiva previzutd la art. 12 din Legea 64/1991 privind brevetele de

inventie, republicata in Monitorul Oficial al Roméniei, Partea I, nr. 541 din 8

August 2007.

Asteptadm punctul dvs. de vedere fata de consideratile de mai sus in
termen de 60 de zile de la data prezentei. In caz contrar cererea va fi solutionata

pe baza documentelor existente la dosar si a observatiilor din prezenta nofificare.

Examinator







inventia se referd la o compozitie de pastd de dinti cu efect antitartru, utilizata
pentru igiena dentara.

Prezenta compusilor peroxidici in igiené orald este cunoscutd ca fiind eficientd
pentru albirea dintilor, pentru tratarea gingivitelor, a periodontitelor gi in combaterea
inflamatiilor. Asemenea compozitii de paste de dinfi se regasesc in brevetele US 4971782,
4897258 si 4837008. ins& compusii peroxidici nu au efect in combaterea tartrului.

Intre numerosii agenti chimici descrisi in stadiul anterior al tehnicii ca fiind eficienti
ca agenti antitartru sunt s&rurile solubile in apa de polifosfat si pirofosfat. Publicatiile
brevetelor US 4923684 si 4985236 descriu folosirea unui tripolifosfat de metal alcalin
solubil in apd ca agent antitariru in compozitile de pastd de dinti. Pentru a fi stabila la
depozitare, sarea de tripolifosfat trebuie incorporatd in pasta de dinti la o concentratie de
cel putin 4% in greutate, pasta de dinti avand un pH alcalin, de exemplu un pH de 8 - 10.
La concentratii mai mici de 4% in greutate, de exemplu, 3% in greutate, se aratd cd sarea
de polifosfat este instabifé in compozitia de pasta de dinti.

De asemenea, US 4684518 dezvaluie c& sarurile de pirofosfat de metal alcalin
solubile n apa sunt eficiente ca agenti anticalcul, atunci cand sunt prezente in combozi'giile
de pastd de dinti la o concentratie suficientd pentru a asigura cel putin 1,5% anion
pirofosfat.

Brevetul US 5176900 descrie o compozitie de pastd de dinti care contine o
combinatie anticalcul de sare tripolifosfat solubild in apd, suficientd pentru a asigura 0,5 -
7,5% anion P304 si 0 sare ortofosfat solubild in apd in proportie suficienta pentru a
asigura 0,2 - 5% anion ortofosfat, combinatia fiind stabild la inmagazinare la un pH sub 8.

Problema tehnica pe care o rezolvd inventia constd in stabilirea raportului optim
intre ingredientii activi antitatru si intre acestia si apd in compozitia de pasta de dinti astfel
incat sa se obtind o eficientd antitartru cel putin echivalenta cu cea a pastelor de dinii
cunoscute si o stabilitate imbunatatita a pastei de dinti la depozitare.

Inventia are drept obiect o compozitie de pastd de dinti antitartru care cuprinde 0,5

pané la 3% polifosfat alcalin solubil in apa si 0,6% pana la 2% pirofosfat alcalin solubil in

o

apéa.
Polifosfatul alcatin solubil In apa este tripofosfat de sodiu.
Pirofostatul de metal alcalin este pirofosfat de sodiu.
Purtatorul acceptabil farmaceutic preferat este in proportie de 40% péana la 70% n

compozitie, avand un continut maxim de apa de 5% pana la 8%.




Pasta de dinti- contine 0,25%-5% compusi peroxidici. De preferat, compusul
peroxidic este peroxidul de calciu.

Pasta de dinti contine 10-2000 ppm ioni florurd. De preferat, compusul fluorurat

este monofluorfosfat de sodiu.
Pasta de dintf contine 8-15% compus bicarbonat. De preferat, compusul bicarbonat

este bicarbonatul de sodiu.
Compozitia de pasta de dinfi antitartru prezintd urmatoarele avantaje:
-eficienta foarte buna antitartru;
-stabilitate mare la depozitare fard modificari ale conceniratiei si proprietatilor
ingredientilor activi;
-prezintd bune proprietati antibacteriene.

S-a constatat ca& folosind o combinatie de s&ruri alcaline solubile in apa de
pirofosfat si polifosfat, in anumite proportii, In prezenta unui purtator acceptabil
farmaceutic adecvat, avand un continut limitat de apd si a altor ingredienti activi folositi in
mod obignuit pentru igiena dentard si a cavitatii bucale, se asigura concentratia necesara
de ioni de agenti antitartru in compozitie, la concentratii mai mici ale agentilor antitartru
decét cele din stadiul tehnicii, astfel incat prin efectul antitartru cumulat al acestora se
inregistreaza un efect antitartru cel putin echivalent cu al compozitiilor cunoscute.

De asemenea, s-a constatat ¢&, atunci cand cantitatea de apa prezenta in pasta de
dinti este mentinuté /a o concentratie de mai putin de 8% in greutate §i, de preferinfd, 5
pand la 8%, concentratia ionului liber de pirofosfat ca gi orice concentratie de ioni liberi de
fluorurd incorporati in pasta de dinti. se mentin pe pericada depozitarii, In principal, la
nivelurile initiale de incorporare, in ciuda prezentei In pasta de dinti a ingredientilor
reactivi, cum ar fi compusii peroxid si bicarbonat, ca si cationii de metal polivalent, cum ar
fi ionul de calciu, care In mod normal este incompatibil cu fluorura si sérurile de pirofosfat,
solubile Tn ap3, Tntrucat acesti cationi polivalenti interactioneaza, in mod normal, pentru a

forma saruri insolubile Tn apa care nu sunt active In mediul apos al cavitatii bucale. Prin

urmare, stabilitatea la depozitare este Imbunatafita.

Sarurile de pirofosfat cu eficacitaie antitartru care pot fi folosite in prezenta
inventie includ sdruri solubile in apd, cum ar fi sdruri de pirofosfat de metal dialcalin sau
tetra-alcalin, cum ar fi NasP.0; (TSPP), KiP207, NasKoP:0Oy, NasHaP207 si KoH:P205.

Sarurile de pirofosfat sunt incorporate in compozitia pastei de dinti din prezenta inventie la
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o concentratie de aproximativ 0,5 pana la aproximativ 2% in greutate si, de preferinta, 1,5
pana la aproximativ 2% n greufate.

Sarurile de polifosfat includ tripolifosfati de metal alcalin solubili Tn apa, cum ar fi
tripolifostat de sodiu (STPP) si tripolifosfat de potasiu. Sdarurile de polifosfat sunt
ncorporate in compozitia pastei de dinti din prezenta inventie la o concentrafie de
aproximativ 1 pana la aproximativ 3% in greutate si, de preferintd, aproximativ 2 pana fa
aproximativ 3% in greutate.

Purtitorul folosit pentru a prepara compozifia de pastd de din{i din prezenta
inventie poate fi in mod substantial anhidru sau poate contine cantitéti limitate de apa.
Acesta nu este limitat in mod specific si poate fi selectat din grupul constituit din: glicering,
sorbitol, polietilen glicol sau orice amestec corespunzator al acestora. Cantitatea de apa
care poate fi inclusa in purtétor este limitaia la cel mult 9% in greutate. in cantitati mai mari
apa poate influenta negativ stabilitatea compozitiei de pasta de dinfi.

Purtatorul reprezinta, in general de la aproximativ 40 pana la aproximativ 70% in
greutate din compozitia pastei de dinti, de preferintd aproximativ 50% in greutate din
compozitia pastei de dinti. Glicerina este preferatd ca purtitor pentru compozitia conform
inventiei.

Compusii peroxidici pot fi folositi ca ingredienti activi pentru albire Tn compozitia
pastei de dinti din inventie si pot fi prezenti intr-o concentratie de 0,25 pana la 5% in
greutate si, de preferintd, 0,5 péna la 2% in greutate._Compugii peroxidici corespunzatori
pentru folosirea in inventie includ peroxizi metalici, cum ar fi peroxid de calciu, peroxid de
magneziu si peroxid de zinc.

Florurile se adauga in compozitile de pasta de dinfi datorita efectului acestora de a
combate cariile dentare. Florurile utilizate sunt caracterizate prin posibilitatea de a elibera
ioni de fluorura in apd si pot fi selectate dintre fluorura de sodiu, fluorurd de potasiu,
monaofluorfosfat de sodiu si fluor silicat de sodiu. Fluorurile preferate sunt fluorura de sodiu
si monofosfatut de sodiu. Este de preferat s& se foloseasca o fluorurad solubild In apa cu un
continut de 10 - 2000 ppm de ion fluorura.

Compusii de bicarbonat sunt inclusi la concentratii de 5% pana la 20% in greutate
pentru a_se sigura un pH al compozitiei de 8 pana la 10. Este preferat bicarbonatul de
sodiu.

Pentru o buna dispersare a compozitiei de pastd de dinti In cavitatea bucald atunci
cand este aplicatd, dar si pentru a Imbunatati proprietatile de detergent si de spumare ale

pastei de dinti, se folosesc agenti de suprafatd. Acestia pot fi selectati dinire: lauril sulfat
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de sodiu (SLS), lauril sulfoacetat de sodiu, sulfonat de monoglicerida de nuca de cocos,
sarcozinat de N-laurcil de sodiu; sarea de sodiu a monosulfat rhonogliceridei acizilor grasi
de ulei hidrogenat de nuca de cocos.

Agentul activ.-de suprafatd este inclus In purtatorul pastei de dinti din inventie Intr-o
concentratie de 0,5 pané la 3% in greutate, de preferinta 1 pana la 2% in greutate.

Agentii de lustruire preferati pentru compozitia de pasitd de dinti conform inveniiei
sunt materiale silicoase, cum ar fi silice, cu dimensiuni ale particulei de pand fa 10 psi o
suprafata specifica foarte mare, adicé de la 150 la 170 m®/g. Preferat pentru cornpozitia
conform inventiei este un precipitat de silice amorf hidratat, cum ar fi Sorbosil AC-35,
Zeodent 115.

Agentul de lustruire poate fi addugat in compozitia pastei de dinti din inventie intr-o
concentratie de aproximativ 10 pana la aproximativ 30% in greutate.

Agentii de ingrosare folositi in compozitie pot fi anorganici sau organici. Cei
anorganici pot include silice afumata (Cab-o-sil) sau silice de ingrosare (Sylox 15). Cei
organici pot fi gume naturale sau sintetice, coloizi care sunt recomandati mai ales daca
continutul de apa al compozitiei este de pana la 9% in greutate. Exemplele de astfel de
substanie de ingrosare includ muschi irlandez, guméa de xantan si sodiu carboximeti
celulozd, amidon, polivinilpirolidond, hidroxietilpropil-celuloza, hidroxibutil metil celuloza,
hidroxipropi! metil celuloza si hidroxietil celuloza.

| Agentii de.ingrogare pot fi incorporafi in compozitile din prezenta inventie la o
concentratie de 0,05 pand la 2% in greutate. '

Coloranti, cum ar fi pigmeniii, pot fi folosiii in compozitia conform inventiei.
Pigmentii includ pigmenti anorganici insolubili in ap&, netoxici, cum ar fi dioxid de titan si
oxid de crom pentru verde. Pigmentii au o marime a particulei variind de la 5 -1000 y, dé
preferintd 250 - 500 y si sunt prezenti in concentratie de 0,5 péna la 3% n greutate.

in compozitia pastei de dinti din prezenta inventie poate fi de asemenea Incorporat
orice material de aromatizare sau indulcire. Exemple de constituenti corespunzatori de
aromatizare sunt uleiuri aromatizante, adica, uleiuri de izma, menta piperatd, perisor, dafin
american, salvie, cuisoare, eucalipt, scortigoara, lamaie gi portocald gi metil salicilat.
Agenti corespunzatori de indulcire includ sucroza, lactoza, maltoza, sorbitol, xilitol,
ciclamat de sodiu, perilartind si zaharind de sodiu. In mod corespunzitor, agentii de

aromatizare si indulcire pot cuprinde impreuna de la 0,01% péna la 5% sau mai mult din

preparat.




Pentru a prepara compozifia de pasta de dinti din prezenta inventie, umectantii-
gilcerlna si polietilen glicolut si indulcitorul, se dlsperseaza intr-un malaxor pand cénd
amestecul devine o fazd de gel omogena. in faza de gel se adaugd un colorant, agentii
anticalcul si agentii fluorurd anticarii. Ingredientii se amestecd pana cand se obtine o faza
omogend. Apoi se adaugé agentul de Tngrosare, agentul de lustruire, ingredientii reactivi,
cum ar fi peroxid, sdruri de bicarbonat, aromatizantul si agentul activ de suprafatd.
Amestecarea se realizeaza cu vitezd mare sub vid de aproximativ 20 - 100 mm Hg.
Produsul care rezultd este o pastd omogena, semi-solidd, care poate fi extrudata.

Se prezinta n continuare doua exemple nelimitative de realizare a inventiei.

Exemplul 1. Pentru a demonstra eficacitatea anticalcul a compozitiei din prezenta
inventie, o compozitie de pasta de dinti din prezenta inventie numitd "Compozitia A" se
prepara, contindnd 2% NasP207 $i 3% tripolifosfat de sodiu, urmand procedeul descris mali

sus cu ingredientele din tabelul 1 de mai jos.

Tabeiul 1
Compozitia A
Ingrediente
Glicerina {25,00%
PEG 600 3,00
Propiléﬁ glicol 17,94
Zaharind de Na 0,50
Xantan 0,20
Carboximetil Celuloza 0,20
Monofiuorofosfat de sodiu (MFP) 0,76
Na4P,07 (TSPP) 2,00*
Tripolifosfat de sodiu (STPP) 3,00
TiOs | 0,50
Silice precipitata hidratatd amorfa 21,00
Colorant FD&C verde # 3 (1%) 0,20




Silice de ingrosare (Silox 15} 2,50
NaHCO; 12,00
CaO, 0,50
Aroma _ 1,0
Lauril sulfat de sodiu [SLS] 1,70
Apé | 6,00
NazCOs 2,00

* 2% NasP207 asiguré 1,3% ion P,O;™*

Pentru a determina dacd prezenta combinatiei de TSPP gi STPP la nivelurile de
concentratie prezente in Compozitia A (2% NasP207 si 3% tripolifosfat de sodiu) asigura o
eficacitate anticalcul acceptabila, testarea in viiro a compozitiei A are loc conform
urmatoarei proceduri:

Compozitia A se dilueaza cu apa si este centrifugata pentru a obtine un supernatant
care se dilusaza de 20 ori cu api si apoi se suspendad granule de hidroxiapatita (68 m?/g)
in supernatantul diluat pe timpul noptii la 370C. Granulele fratate se separa apdi din
supernatant si se adaugé la o solutie de crestere a cristalului care contine 1,06 mmoli
CaCl; si 0,63 mmoli KHzPO, si 150 mmoli NaCl. ‘

Se inregistreaza pH-ul solutiei de crestere a cristalelor de hidroxiapatita in functie
de timp. O scddere a pH-ului reprezintd indiciul unei cregteri a cristalului de hidroxiapatitd
(adica tartrul).

Rezultatele testului in vitro Tnregistrate in tabelul 2 de mai jos. Pentru comparatie,
testul se repetd, cu exceptia faptului cd pastele de dinti testate includ o pasta de dinfi
antitartru care se gaseste In comert, numita "Pastd de dinti comerciala 1", si 0 a doua
pasta de dinti comerciald care nu are calitdti antitartru, numita "Pasta de dinti comerciala
II", comercializatd de diferiti producatori, ca si o pasta de dinti martor cu o compozitie
identica cu Compozitia A, cu exceptia faptului c& nu sunt incluse TSPP si STPP.

Rezultatele obtinute cu pastele de dinti comerciale si martor sunt, de asemenea,

inregistrate n tabelul 2 de mai jos.




'Tabelul 2

pH
Pasta de dinti 0 min 15 min 30 min
Compozitia A , 7,38 7,25 - 7,22
Pasta de dinti comercialad | 7,37 7,07 7,04
Pasta de dinti comerciald Il 7.38 6,48 6,40
Control 7,38 6,88 6,81

Rezultatele din tabelul 2 indici faptul c& Compozitia A prezintd o cadere a pH-ului
mult mai redusd decat caderea de pH inregistratd pentru pastele de dinti comerciale

anticalcul sau de pasta de dinti martor, indicand faptul ca Compozitia A asigurd o

eficacitate antitartru mai mare decat pastele de dinti comerciale.

Exemplul 2. Compozitia B, avand compozitia din tabelul 3 de mai jos, se prepara
urmand procedeul din exemplu! 1. Pasta de dinti B se fncarca apoi intr-un tub.de plastic
laminat, sigilat si apoi 13sat la 40°C timp de 2 funi. Continutul tubului de plastic laminat se

analizeaza dupd perioada de depozitare. Rezulatele analizei se gdsesc in tabelul 4 de

mai jos.
Tabelul 3
Compozitia B
Ingredienti G%
Glicerina 25,2486
Silice precipitata hidratatd amorfd (Zeodent 115) 21,0000
Propilen glicol 17,8900
Bicarbonat de sodiu 12,0000
Apa deionizatd 6,0000
Polietilen glicol 600 3,0000




Tripolifosfat de sodiu 3,0000

Silice amorfa hidratata 12,5000

Na,CO3 2,0000

Pirofosfat de tetrasodiu 2,0000

Lauril sulfat de sodiu 1,7000
Monoiluorofosfat de sodiu ' 0,760

Aroma 1,00

Zaharina de sodiu 0,5000

Dioxid de titan | 0,5000

Peroxid de calciu 0,5000

Guma xantan 0,2000

Carboximetil celuloza de sodiu 0,2000

Colorant FD&C verde =3 0,0014

TOTAL: | 100,0000

Tabelul 4
Depozitarea compozitiei B la 400C
Initial 2 luni
% % Y% Y% % %
NasP.0- Tripolifosfat | Fluorura NaysP-07 Tripoli fosfat | Fluorura
de sodiu solubila de sodiu solubila

1,8 3,1 0,096 2,0 2,7 0,097

Rezultatele inregistrate in tabelul 4 indica faptul cd, Compozitia B este stabila la

depozitare cu o schimbare mica sau fard nici o schimbare In concentratiile de NaJP207,

tripolifosfat de sodiu sau fluorurd solubila.




Revendicari

1. Pastd de dinti antitartru cu stabilitate mare la depozitare, caracterizata prin
aceea ci, cuprinde 0,5% péna la 2% pirofosfat alcalin solubil Tn apé si 0,5% péana la 3%

polifostat alcalin solubil in apa.

2. Pastd de dinti conform revendicérii 1, caracterizata prin aceea ca, polifosfatul

alcalin solubil in apa este tripolifosfatul de sodiu.

3. Pastd de dinti conform revendicarii 1, caracterizata prin aceea ca, pirofosfatul

alcalin solubil In apa este pirofosfatul de sodiu.

4. Pasta de dinti conform revendicérii 1, caracterizata prin aceea ca, purtatorul
acceptabil farmaceutic este in proportie de 40% péana la 70% in compozitie gi are un

continut de apa intre 5 gi 8% In greutate.

5. Pastd de dinti conform revendicarii 1, caracterizata prin aceea ca, contine

0,25%-5% compusi peroxidici.

6. Pasta de dinti conform revendicarii 5, caracterizatd prin aceea ca, compusul

peroxidic este peroxidul de calciu.

7. Past de dinti conform revendicérii 1, caracterizata prin aceea ca, contine 10-

2000 ppm ioni florura.

8. Pasta de dinti conform revendicarii 7, caracterizata prin aceea ca, compusul

fluorurat este monofluorfosfat de sodiu.

9. Pasté de dinti conform revendicarii 1, caracterizata prin aceea ca, contine 8-

15% compus bicarbonat.

10. Pasta de dinti conform revendicérii 1, caracterizata prin aceea ca, compusul

bicarbonat asie bicarbonatul de sodiu.



Inventia are drept obiect o compozitie de pasté de dinti antitartru constituita din 0,5 pana la
3% polifosfat alcalin solubil Tn apa si 0,5% pana la 2% pirofosfat alcalin solubil in apa,
asociati cu 40 - 70% purtdtor acceptabil farmaceutic, 0,25 - 5% compusi peroxidici, 10 -
© 2.000 ]:ipm ioni fluorurd, 8-15 % bicarbonat, restul fiind agenti uzuali care intra n
componenta pastelor de dinti: agenti activi de suprafatd, agenti de lustruire, agenti de

ingrosare, coloranti, indulcitori st aromatizanti, procentele fiind exprimate in greutate.
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ORAL COMPOSITIONS CONTAINING
ANTIPLAQUE, ANTICALCULUS AGENTS

The subject invention relates to oral compositions, such as
dentifrices and oral solutions, for the treatment or prevention of dental
plaque, calculus and gingivitis, and mouth malodor.

. Background of the Invention

The mouth is a habitat for microbial growth and colonization.

Within the mouth, the gums, lips, oral mucosa (cheek), palate, tongue
and teeth provide surfaces for the colonization and accumulation of
bacteria. Teeth are unique in the oral cavity because they have hard,
non-shedding surfaces where bacteria and their products {(dental
plaque) can significantly accumulate, especially in approximal areas
and along the gingival crevice.
' Dental plaque is a rough sticky film on the teeth that is made up
of saliva, bacteria and food particles which adheres tenacicuéty to
teeth at points of irregularity or discontinuity. Within a few hours of
teeth cleaning, a film of salivary mucins, consisting primarily of
ﬁroteins,- forms on the teeth. Various oral bacteria colonize the mucins
and multiply, forming a layer of plaque. Carbohydrate food debris
adheres to the mucins and is digested by some types of plaque-
causing bacteria. The digestion both produces by-products which add
to the plaque, and produces acid which erodes tooth enamel. The
bacterial by-products produced in the oral cavity also include foul
smelling gases which can resuit in malodor of the oral cavity.

The oral bacteria in dental plaque includes many gram positive
and gram negative microorganisms embedded in an extraceliular
matrix of insoluble polysaccharides, firmly attached to teeth and other
oral surfaces. The colonization of bacteria to form dental plaque
follows an ecological pattern where a few pioneer aerobic species,
mostly gram-positive streptococci, colonize enamel surfaces. The
plaque then progresses through stages of increasing microbial
complexity. Mature plaques, often found in protected regions of the
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teeth, such as cracks, approximal regions and in the gingival crevice,
typically contain anaerobes. Saliva and crevicular fluid are a source
of nutrients for the dental plaque. Local conditions affect the metabolic
activity and composition of dental plagque.

If not prevented or removed, plaque may become embedded
with mineral salts, containing calcium and phosphate, to form a hard
crusty deposit, calculus or tartar, on the teeth. Calculus may be white
or yellowish in color or may be stained or discolored by extraneous
agents. Calculus tends to be more unsightly than plaque and much
more difficult to remove from the teeth. The toxins in plague and
calculus can irritate the gingival tissues surrounding the coated teeth,
causing inflammation and destruction of the gums which can lead to
other complications.

Zinc is an anticalculus agent; however, compositions containing
zinc generally taste astringent and unpleasantly bitter. Like the
chemical and biological activities, the negative aesthstics of the zinc
cation are dose dependent: higher concentrations of zinc exhibit
poorer aesthetics; therefore, increasing the concentration of free zinc
tends to increase efficacy at the expense of aesthetics. This coupled
behavior between efficacy and aesthetics has limited the utility of zinc
in oral compositions. Pyrophosphate is also an anticalculus agent
and, likewise, has an unpieasant taste which worsens with increased
pyfophcsphate concentration. By carefully formulating zinc and
pyrophosp'hate-containing compositions, applicants have surprisingly
found that the level of zinc in an oral compasition can be increased,
thus increasing the corresponding anticalculus effect, without greatly
increasing the negative aesthetics of the composition.

it has been surprisingly found that it is possible to uncouple the
efficacy and aesthetics of zinc containing compositions. When zinc is
formulated with citrate and pyro at certain ratios of zinc:citrate and
zincpyro, it is possible to avoid the aesthetic negatives typically
associated with the zinc jon.

It is an object of the subject-invention to provide compositions
for impeding calculus formation in the oral cavity,

It is also an object of the subject invention to provide
compositions for impeding dental plague formation in the oral cavity.
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It is a further object of the subject invention to provide methods
for impeding calculus formation in the oral cavity.
It is also an object of the subject invention to provide methods
for impeding dental plaque formation in the oral cavity.
Summary of the Invention
This invention involves a composition for treating or preventing
dental plaque, calculus and gingivitis, or malodor of the oral cavity,

comprising:

(a) (i) a source of a safe and effective amount of zinc ions;
(iiy a source of citrate ions; and (i) one or more
anticalculus agents selected from the group consisting of
pyrophosphate, phosphonate, diphosphonate  and
pharmaceutically-acceptable linear condensed poly-
phosphates of the general formula: (P,0(341 ))(n+2)—
wherein n is an integer from 2 to 21;

wherein the molar ratio of zinc:citrate is at most about 1:1; the

molar ratio of zinc:pyro is at most about 1:1; and

(b)  and a pharmaceutically-acceptable topical oral carrier.

This invention also involves methods for treating or preventing
denta! plague, calculus and gingivitis, or malodor of the oral cavity,
comprising administering to the oral cavity of a human or other animal
such a composition. -
Detailed Disclosure of the Invention

_ The subject invention provides compositions effective against
dental plaque formation, calculus formation, gingivitis, and mouth
malodor.

"Pharmaceutically-acceptable topical oral carrier”, as used
herein, denotes a carrier for the active compounds of the subject
invention (hereinafter "Actives") comprising solid or liquid filler diluents
suitable for use in contact with the oral tissues of humans and lower
animals without undue toxicity, incompatibility, instability, irritation,
allergic reéponse, and the like, commensurate with a reasonable
benefitirisk ratio. Such topical oral carrier, when combined with
Actives of the subject invention, results in a composition which is
administered topically to the oral cavity. Preferably such compositions
are held in the oral cavity for a period of time, and then largely
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expectorated rather than being swallowed. Such compositions include
mouthwashes, mouth rinses, mouth sprays, dental treatment soiutions,
toothpastes, dental gels, tooth powders, prophylaxis pastes, lozenges,
chewing gums and the like and are more fully described hereinafter,

Dentifrices and mouthwashes are the preferred compositions.

"Pyro”, as used herein, refers to pyrophosphate: phosphonate;
diphosphonate; and pharmaceutically-acceptable polyphosphates
including, but not limited to, linear condensed polyphosphates of the
general formula: (P,O(zp41 ))(ﬂ'*z)‘wherein n is an integer from 2 to
21,

"Free pyro", as used herein, refers to pyro that is not bound or
chelated to the transition metal, zinc. .

"Free zinc", as used herein, refers to hydrated zinc cationic
species, such as Zn(Hy0)g2t.

As used herein, percentages listed are weight percentage of
composition unless etherwise specified.

The amounts of pyro and citrate are expressed in terms of a
ratio to the amount of zinc in the oral composition. On a molar basis,
the amount of citrate relative to zinc is at least ane when the molar
amount of zinc is one (re. the molar ratio of zinc:citrate is at most
about 1:1); and the amount of pyro relative to zinc is at least one when
the molar amount of zinc is one {i.e. the molar ratio of zinc:pyro is at
most about 1:1). Preferably the zinc:citrate ratio is from about 1:1 to
about 1:20; more preferably from about 1:1 to about 1:4, more still
preferably from about 1:1 to about 1:3. Preferred is a zinc:pyro ratio
from about 1:1 to about 1:20 more preferably from about 1:1 to about
1:8, more preferably stilf from about 1:1.5 to about 1:6. Also preferred
is a zinc:citrate:pyro ratio wherein the sum of the molar ratio amounts
of citrate ions and pyro ions is from about 2 to about 9, more
preferably from about 3 to about 8, when the ratio amount of zinc is 1.

The amount of zinc suitable for the purposes of the subject
invention is from about 0.005% to about 5% Zn; more preferably from
about 0.03% to about 3% Zn; more preferably still from about 0.05% to
about 2% Zn. In dentifrice compositions, the preferred amounts of zinc
are from about 0.1% to about 2%, more preferably from about 0.25%
to about 1%. in mouthwashes, mouth rinses, mouth sprays and
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dental solutions, the preferred amount of zinc is from about ¢.005% to
about 1%, more preferably from about 0.05% to about 0.5%.

The amount of citrate anion suitable for the purposes of the
subject invention is from about 0.015% to about 25% citrate. In
dentifrice compositions, the preferred amounts of citrate anion are
from about 0.2 % to about 17%, more preferably from about 0.7% to
about 12%, more preferably still from about 1.5% to about 5%. in.
mouthwashes, mouth rinses, mouth sprays and dental solutions, the
preferred amount of citrate anion is from about 0.01% to about 12%,
more preferably from about 0.1% to about 6%, more preferabty still
from about 0.15% to about 1%.

The amount of pyro anion suitable for the purposes of the
subject invention is from about 0.015% to about 25% pyro. In
dentifrice compositions, the preferred amounts of pyro ion are from
about 0.25% to about 16%, more preferably from about 0.6% to about
11%. In mouthwashes, mouth rinses, mouth sprays and dental
solutions, the preferred amount of pyro anion is from about 0.01% to
about 11 %, more preferably from about 0.1% to about 5%.

Suitable sources of zin¢ ions include zinc oxides, zinc halides,
zinc-strong acid complexes, Zn(NO3z)n, Zn{Ci04)2, ZnS0y4, and zinc-
organic acids sources such as zinc lactate, tartrate, citrate salts, zinc
citrate trihydrate and sodium zinc' citrate. Zinc sources that are
unacceptable are zinc ethylenediaminetetraacetate (ZnEDTA) and
zinc nitrilotriacetate (ZnNTA). Preferred sources of zinc ions include
zinc oxide (Zn0) and zinc nitrate; more preferred is ZnO.

Suitable sources of citrate ions include zinc citrate; citric acid;
alkali metal salts of citric acid, especially sodium citrate and potassium
citrate; pharmaceutically acceptable hydrated and dehydrated salts of
any of the above; and mixtures of any of the above.

Suitable sources of pyro ions are disclosed in U.S. Patl. No.
4,885,155, issued December 5, 1989 to Parran & Sakkab; U.S. Pat.
No. 3,678,154, issued July 18, 1972 to Widder et al: U.8. Pat. No.
3,737,522, issued June 5, 1973 to Francis et al.; and U.S. Pat. No.
4,627,977, issued December 9, 1986 to Gaffer et al; each is
incorporated herein by reference. Suitable pyro ion sources inciude
tetrasodium  pyrophosphate,  sodium  acid  pyrophosphate
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{NasHoP207), tetrapotassium pyrophosphate (K4P207); phosphates
including, but not limited to, linear condensed polyphosphates of the
general formula: M, . 2)P0O(3n41) Wherein MisNaorK andnis an
integer from 2 to 21; phosphonates and diphosphonates, such as
EHDP (ethane-1-hydroxy-1,1-diphosphonate) and AHP (azacyclo-
heptane-2,2-diphosphonic acid), pharmaceutically-acceptable alkali
metal salts of pyrophosphates, polyphosphates, phosphonates and
diphosphonates; and mixtures of any of the above. Preferred pyro
ions are pyrophosphate ions; preferred polyphosphate ions are those
of the above formula wherein n is 6, 13, and 21. Preferred alkali
metals are sodium and potassium for solubility reasons; mixtures of
alkali metal salts are acceptable. '

The pH of oral compositions of the subject invention is critical
but can be varied to some extent. Preferably the oral compositions
are at a pH of from about 6 to about 8, more preferably from about
6.25 to about 8.75, more preferably still from about 7.5 to about 8.5.

During manufacture of a composition of this invention, the

“conditions for addition of each component should be optimized such

that the pH of the mixture does not drop below formulation pH at any
time during mixing the indredients..
Compositions

By "safe and effective amount” as used herein is meant an
amount of compound or composition sufficient to induce a significant
positive modification in the condition to be freated, but low enough to
avoid serious side effects (at a reasonable benefit/risk ratio), within
the scope of sound medical judgment. The safe and effective amount
of the compound or compaosition will vary with the particular condition
being treated, the age and physical condition of the patient being
treated, the severity of the condition, the duration of the treatment, the
nature of concurrent therapy, the specific compound or composition
employed, the particular pharmaceutically-acceptable carrier utilized,
and like factors. : ' .

By the term "comprising”, as used herein, is meant that various
additional components can be conjointly employed in the compositions

of this invention.
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Components of the topical, oral carrier are suitable for
administration to the oral cavity of a human or lower animal-and are
compatible with one another and the other components, especially
with the Actives, used in an oral composition of the subject invention.
The term "compatible” as used herein, means that the components are
capable of being co-mingled with one another, in a manner such that
there is no interaction which would substantially reduce the efficacy of
the oral composition under ordinary use conditions.

Preferred topical, oral carriers provide the desired
characteristics for mouthwashes, mouth rinses, mouth sprays, dental
treatment solutions, toothpastes, dental gels, toothpowders,
prophylaxis pastes, lozenges, chewing gums, and the like. The

_ topical, oral carriers of the subject invention comprise components

typically used in such compositions which are well known to a skilled
practitioner.  Such components include, but are not limited to,
anticaries agents, antiplague agents, anticalculus agents, dental
abrasives, surfactants, flavoring agents, sweetening agents, binders,
humectants, thickening agents, buffering agents, preservatives,
coloring agents and pigménts, ethanol and water.

Water is an optional component of the topical, oral carriers of
the compositions of the subject invention. Water employed in the
preparation of the commercially suitable compositions shouid
preferabiy be of low ion content and free of organic impurities. Water
preferably comprises from about 2% to about 99%, more preferably
from about 20% to about 95% of the compositions of the subject
invention. When in the form of toothpaste, the compositions
preferably comprise from about 2% to about 80%, more preferably
from about 30% to about 60%, water, while mouthwashes comprise
preferably from about 45% to about 89%, more preferably from about
75% to about 98%, water.

Dental abrasives useful in the topical, oral carriers of the
compositions of the subject invention include many different materials.
The material selected must be one which is compatible with the
composition of interest and does not excessively abrade dentin.
These include, for example, silicas, inc!uding'gels and precipitates,
calcium carbonate, dicalcium orthophosphate dinydrate;, calcium
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pyrophosphate, tricalcium phosphate, calcium polymeta-phosphate,
insoluble sodium polymeta-phosphate, hydrated alumina,. and
resinous abrasive materials such as particulate condensation products
of urea and formaldehyde, and other materials such as those
disclosed by Cooley et al. in U.S. Pat. No. 3,070,510, issued
December 25, 1962, incorporated herein by reference. Mixtures of
abrasives may ailso be used.

Silica dental abrasives, of various types, can provide the unigque
benefits of exceptional dental cleaning and polishing performance
without unduly abrading tooth enamel or dentin. For this reason they
are preferred for use herein.

The silica abrasive polishing materials useful herein, as well as
the other abrasives, generally have an average particle size ranging
between about 0.1 and 30 microns, preferably between about 5 and
15 microns, The silica abrasive can be precipitated silica or silica gels
such as the silica xerogels described in U.S. Pat. No. 3,538,230,
issued March 2, 1970 to Pader et al.,, and in U.S. Pat. No. 3,862,307,
issued June 21, 1975 to DiGiulio, both incorporated herein by
reference. Preferred are the silica xerogels marketed under the
tradename Syibid® by the WR. Grace & Compény, Davidson
Chemical Division. Preferred precipitated silica materials include
those marketed by the J. M. Huber Corporation under the tradename,
Zeodent®, particularly the silica carrying the designation Zeodent

 119®.  These silica abrasives are described in U.S. Pat No.

4,340,583, Wason, issued July 20, 1982, incorporated herein by

reference. -
Mixtures of abrasives may be used. The amount of abrasive in

the compositions described herein ranges from about 6% to about
70%, preferably from about 15% to about 50%, when the dentifrice is a
toothpaste. Higher levels, as high as 90%, may be used if the
composition is a tooth powder,

Flavoring agents can also be added to the oral compaositions of
the subject invention to make them more palatable. Suitable flavoring
agents include menthol, ol of wintergreen, oil of peppermint, oil of
spearmint, oil of sassafras, and oil of clove. Flavoring agents are
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generally included in the subject compositions in amounts of from 0%
to about 3%, preferably from about 0.04% 1o about 2% by weight.

Coloring agents may be added to compositions of the subject
invention to improve appearance. K present, coloring agents typically
are included at levels of from about 0.001% to about 0.5% by weight.

Sweetening agents are also preferred in the compositions of the
subject invention to make them more palatable. Sweetening agents
which can be used inciude aspartame, acesulfame, saccharin salts,
dextrose, glucose, levulose thaumatin, D-tryptophan,
dihydrochalcones, and cyclamate salts. Saccharin salts are preferred.
Sweetening agents are generally used in the subject compositions in
amounts of from 0% to about 6%, preferably from about 0.005% to
about 5% by weight.

Oral compositions can also contain a surfactant. Suitable
surfactants are those which are reasonably stable and form suds
throughout a wide pH range, including nonsoap anionic, nonionic,
cationic, zwitterionic and amphoteric organic synthetic detergents, and
compatible mixtures thereof. Many of these suitable surfactants are
disclosed in U.S. Pat. No. 4,051,234, issued to Gieske et al. on
September 27, 1977, and in U.S. Pat No. 3,958,458 issued to
Agricola, Briner, Granger and Widder on May 25, 1976, both of which
are incorporated herein by reference. Surfactants are typically
present in compositions of the subject invention at a level of from 0%
to about 20%, preferably from about 0.1, more preferably from about
1% to about 4% by weight. Surfactants may also be used as
solubilizing agents to help retain sparingly soluble components, e.g.,
some flavoring agents, in solutions. Surfactants suitable for this
purpose include polysorbates and poloxamers. Preferred are
surfactants which are non-ionic at the formulation pH of the
compositions.

In preparing oral compositions of the subject invention, it is
desirable to add binders andfor thickening agents, particularly to
toothpaste compositions to provide a desired consistency. Suitable
binders for these compositions are natural gums such as gum karaya,
gumm arabic, and gum tragacanth; polysaccharide gums such as
xanthan gum; and other natural products such as carrageenan;
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chemically modified natural products such as those based on celluicse
esters, that is, carboxylmethylcellulose (CMC), hydroxyethylceliulose

{HEQC), and hydroxypropylceilulose {(HPC); and synthetic binders such

as polyvinyipyrrolidbne; and water soluble salts of cellulose ethers
such as sodium carboxymethyl cellulose and sodium carboxymethyl
hydroxyethyl cellulose.  Carboxyviny! polymer binders are less
desirable, but may be used. Colioidal magnesium aluminum silicate or
finely divided silica can be used as part of the thickening agent to
further improve texture. Blends and mixtures of the suitable binders
may significantly improve the characteristics of compositions made
therewith. Preferred binders are chemically medified celiuloses such
as CMC or HEC; more preferred is HEC. Binders and thickening
agents are generally present in the compositions of the subject
invention in amounts of from about 0.1% to 10%, preferably from about
0.25% to about 7.5%, more preferably from about 0.5% to about 3.5%.

Ancther optional component of the oral carriers of the
compositions of the subject invention is a humectant. The humectant
serves to keep toothpaste compositions from hardening upon
exposure to air, and to give mouthwash and toothpaste compositions a
moist feel to the mouth. Certain humectants can also impart desirable
sweetness of flavor to mouthwash and toothpaste compositions. The
humectant, on a pure hurmectant basis, generally comprises from 0%
to about 70%, preferably from about 2% to about 55%, by weight of
the compositions herein. S_uitablé humectants for use in compositions
of the subject invention include edible polyhydric alcohols such as
glycerin, sorbitol, xylitol, polyethylene glycol, and propylene glycol,
especially sorbitol and glycerin.

Opacifiers may also be used in toothpastes of the subject
invention to render the toothpaste opaque. Suitable opacifiers include
titanium dioxide and some abrasives including, for example,
magnesium aluminum silicate. Opacifiers generally comprise from 0%
to about 4%, preferably from gbout 0.5% to about 3% by weight of the
compositions herein.

Other optional components of the compositions of the subject
invention are preservatives. The preservatives prevent microbial
growth in the compositions. Suitable preservatives include
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methylparaben, propylparaben, benzoates and ethanol. [f the
preservative is ethanol, it generally comprises from 0% to sbout 35%
by weight, preferably from about 5% to about 15%, of the compositions
herein. Other preservatives generally comprise from 0% to about 5%
by weight, preferably from about 0.1% to about 2%, of the
compositions herein.

Antimicrobial, antiplaque agents can also optionaily be present
in the oral compositions of the subject invention, on the condition that
they are compatible with the Actives. Such agents may include, but
are not limited to, triclosan, 2,4,4'-trichloro-2'-hydroxydiphenyl ether,
as described The Merck Index, 11th Ed. (1988), p. 1520 (entry Na.
8573); chlorhexidine, (Merck Index, No. 2090); alexidine (Merck Index,
No. 222); hexetidine (Merck Index, No. 4624); sanguinarine {Merck
Index, No. 8320); benzalkonium chloride (Merck Index, No. 1066);
salicylanilide (Merck Index, No. 8299); domiphen bromide (Merck
Index, No. 3411); cetylpyridinium chioride, {CPC) (Merck index, No.
2024); tetradecylpyridinium  chioride, (TPC);  N-tetradecyl-
4-ethylpyridinium chloride (TDEPC); octenidine; delmopinol, octapinal,
and other piperidino derivatives; nicin preparations; antibiotics such as
augmentin, amoxicillin, tetracycline, doxycycline, minocycline, and
metronidazole; and peroxides, such as cylium peroxide, hydrogen
peroxide, and magnesium monoperthalate and. its anzlogs as
described in U.S. Patent No. 4,670,252; and analogs and salts of the
above antimicrobial antiplaque agents. If present, the antimicrobial
antiplague agents may comprise from 0% to about 6%, preferably from
about 0.1% to about 5% by weight of the compositions of the subject
invention.

Bleaching agents can also be present in the oral compositions
of the subject invention. Suitable bleaching agents include organic
and inorganic oxidizing agents such as hydrogen peroxide, alkali
metal peroxides and superoxide and organic peroxides such as
monoper-oxyphthalates and perbenzoic derivatives. If present, such
bleaching agents may comprise from 0% to about 6%, preferably from
about 1% to about 5% by weight of the compositions of the subject

invention.
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Nutrients can also be present in the oral composition of the
subject invention, on condition that they are compatible with the
Actives. Such agents may include folate, retinoids (Vitamin A),
Vitamin C, Vitamin E. If present, the nutrients generally comprise from
about 0.001% to about 10% by weight of the compositions of the
subject invention.

- Other optional ingredients include a safe and effective amount
of a fluoride ion source, which typically is in the form of a
water-soiuble fiuoride cdmpound. This water-soluble fluoride
compound is typically present in the compositions of the subject
invention in an amount sufficient to give a fluoride concentration of
from about 0.0025% to about 5.0% by weight, preferabiy from about
0.005% to about 2.0% by weight. Preferred fluoride sources are
sodium fluoride, acidulated phosphate fluoride, and sodium
monoflucrophosphate. U.S. Pat. No. 3,678,154, issued July 18, 1972
to Widder et al’, discloses such salis as well as others, and is
incorporated herein by reference. -

Preferred compositions of the subject invention are in the form
of dentifrices, especially toothpastes. Components of toothpastes
generally include a dental abrasive (from about 10% to about 50%), a
surfactant (from about 0.5% to about 10%), a thickening agent (from
about 0.1% to about 5%), a humectant {from about 10% to about
55%), a flavoring agent (from about 0.04% to about 2%), a sweetening
agent (from about 0.1% to about 3%), a coloring agent {from about
0.01% to about 0.5%) and water (from about 2% to about 45%).

Other preferred compositions of the subject invention are mouth
rinses, mouthwashes and mouth sprays. Components of such
mouthwashes and mouth sprays include water {from about 45% fto
about 95%), ethanoi {from 0% to about 25%), humectant (from 0% to
about 50%), surfactant {from about 0.01% to about 7%), flavoring
agent (from about 0.04% to about 2%), sweetening agent (from about
0.1% to about 3%), and coloring agent (from about 0.001% to about
0.5%). Such mouth rinses, mouthwashes and mouth sprays may also
include an antiplaque agent (from about 0.1% to about 5%).

Other preferred compaositions of the present invention are dental
solutions. Components of such dental solutions generally include
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water (from about 90% to about 99%), preservative (from about 0.01%
to about 0.5%), thickening agent (from 0% to about 5%), flavoring
agent {from about 0.04% to about 2%), sweetening agent (from about
0.1% to about 3%), and surfactant {from 0% to about 5%).

Methods of Use -

Another aspect of the subject invention involves methods of
treating or preventing mouth odor, dental plaque, calculus and
gingivitis, by application of compositions comprising a safe and
effective amount of Actives, to tissues of the oral cavity. Such
compositions are described hereinabove.

These methods involve administering a safe and effective
amount of Actives, typically by administering an oral composition of
the subject invention, as described hereinabove, to the oral cavity.
Generally an amount of composition comprising at least about 0.001g
of the Actives is effective. The teeth and other orai cavity tissues are
exposed to the Actives. '

When the oral composition is a toothpaste, typically from about
0.3 grams to about 15 grams, preferably from about 0.5 grams to
about 5 grams, more preferably from about 1 to about 2 grams, of
toothpaste is applied to an applicating device e.g., a tocthbrush. The
applicating device is then contacted with the oral cavity surfaces in a
manner such that the oral corhposition is contacted with tissue of the
oral cavity, especially the teeth and gums. The applicating device may
be further used to effect an even distribution of the oral composition to
the tooth surface, for example by brushing. The application preferably
lasts for a period of from about 15 seconds to about 10 minutes, more
preferably from about 30 seconds to about 3 minutes, more preferably
still from about 1 minute to about 2 minutes. Following application, the
toothpaste residue is typically removed from the tooth surface by using
a liquid acceptable to the oral cavity, typically water, to rinse and be
expectorated from the oral cavity.

When the oral composition is a mouthwash, typically from about
1 ml. to about 20 ml., preferably from about 2 ml. to about 15 mi,, most
preferably from about 10 ml. to about 15 ml., of fiquid mouthwash
containing the antiplagque Active is introduced to the oral cavity. The
liguid mouthwash is then agitated for from about 10 seconds to about
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10 min., preferably from about 15 seconds to about 3 min., more
preferably from about 30 seconds to about 2 minutes, within the oral
cavity to obtain an improved disiribution of the mouthwash over the
tissue of the oral cavity. Following agitation, the mouthwash is
typically expectorated from the oral cavity. ‘

Application frequency is preferably from about 3 times weekly to
about 4 times daily, more preferably from about once daily to about 3
times daily, more preferably still from about once to about twice daily.
The period of such treatment typically ranges from about cne day to a
lifetime.,

Oral Composition Fxamples

The following non-limiting examples further describe and
demonstrate preferred embodiments within the scope of the subject
invention. The examples are given solely for illustration and are not to
be construed as limitations of the subject invention as many variations
are possible without departing from the spirit and scope of the subject

invention.
The compositions of the subject invention can be made using

methods which are commonly used to produce oral care products.
| EXAMPLES |-X]

The following are examples of dentifrice compositions of the
subject invention and are made using conventional processes. The
numbers listed are weight percentages of the compositions. During
manufacture of each composition, a minimum pH of 7.5 is maintained.

Components Ex. Ex. Ex. Ex. Ex. Ex.

| ] 1] v \'J Vi
Sorbitol 2117 12117 | 142 | 18.3 | 21.17 | 3165
PEG-8 3 3 3 3 3
Citric Acid 069 | 034} 051§ 051] 103] 148
Sedium Citrate 484 | 242§ 363 | 363 7.25| 3.68
Zinc Nitrate 2,97
Zinc Sulfate 1.61
Zinc Chloride 1.368 1.38
Zinc Oxide 0.81 1 0.81
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Tetrapotassium 5081271 [ 1016 | 762 | 2.54 | 11.87
Pyrophosphate
(60% aqueous selution)
Sodium Acid 1331 332 265| 189 | 066
Pyrophosphate ‘
Tetrasodium 128] 318 ] 2551] 191 | 064
Pyrophosphate
Sodium Fluoride 0241 024 ] 024 | 024 024 | 024
Sodium Saccharin 046 046 | 046 | 046 046 | 046
Thanium Dioxide 0.5 0.5 0.5 0.5 0.5 0.5
Silica 22 22 22 22 22 22
Glycerin 9 9 9 g g
Carboxymethylceliulose 1 1 0.75 075 075
Xanthan Gum D75 0.75] 075 075
Hydroxyethylcellulose 0.75
Sodium Laury! Sulfate 4 4 4 4 4 4
(27.9% Aqueous
solution)
Flavor 1.1 1.1 1.1 1.1 11 1.1
Water gs.| gs. | gs. | gs { qgs. { gs.
TOTAL 100 100 100 | 100 | 100 100
SlumypH: 7,110 7.3
Component Ex. VIl | Ex. Vil | Ex. IX | Ex. X | Ex. XI
Sorbitol 31.65 | 31.65 142 [31.651 3165
PEG-6 3 3 3 3 3
Citric Acid(anhydrous or 1.44 0.91 073 1088 | 294
monohydate)
Sodium Citrate 323 | 0.144 4.62
Zinc Oxide 0.81 0407 | 081 {0374 | 0.13
Tetrapotassium 33 508 | 25331 4.22
Pyrophgsphate
(60% aqueous solution) -
Sodium Acid 1.28
Pyrophosphate
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EXAMPLES XII-XVI

The foliowing are exampies' of mouthwash and dental rinse
compositions of the subject invention and are made using conventinal
processes. The amounts listed are weight percentages of the
compuositions. During manufacture, the pH of the following
compositions is maintained at a minimum of pH 7.5. |

16

Tetrasodiurn 2.66 6.65 1.33
Pyrophosphate .
Sodium Fluoride 0.24 0.24 024 | 024 0.24
Sodium Saccharin 0.46 0.46 025 | 025§ 0.46
Titanium Dioxide 0.5 0.5 05 0.5 0.5
Silica 22 22 22 22 22
Glycerin 2.25 2.25 8 225t 225
Carboxymethylceliulose 0.5 0.5 0.75 0.75
Xanthan Gum 0.4 0.4 0.75 | 0751 0.75
Hydroxyethylcellulose 0.75
Sodium Lauryl Sulfate 4 4 4 4 4
{27.5% Agueous
solution)
Flavor 1.1 1.1 1 1 1
KOH/MC! and Water g.5. q.s. to Q.5 Q.s. q.s.

topH | pH8.0 | topH |topH | to pH

7.5 8.0 8.0 8.5

Total 100 100 100 100 { 100

Component Ex. Xl Ex. Ex.XIV | Ex. XV | Ex. XVI
Xl

Glycerin 10 10 10 10

Ethano! 10 10 10 10

Sodium Citrate 0.41 3.84 1.28

Citric Acid ' 11.40 3.80 -~

Zinc Chioride 1.36 .

Zine Oxide 0.081 1.63 0.81 0.41
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Tetrapotassium 1.10 5.51 1.1
Pyrophosphate
(60% Sol'm)
Tetrasodium 2.66 0.27
Pyrophosphate
Sodium 7.36 0.37
Tripolyphosphate
Sodium Acid 6.65 0.22
Pyrophosphate
Sodium Lauryl - 04 c.4 0.4 04 0.4
Sulfate . .
Sodium Saccharin 0.03 0.03 0.03 0.03 0.03
Flavor 022 | 022 0.22 0.22 0.22
NaOH/HCL & g.s. g.s. qQ.s. q.s. g.s.
Water 100% | 100% | 100% at | 100% at | 100% at
atpH | atpH | pH85 pH7.5 | pH8.O
7.5 8.5

While particular embodiments of the subject invéntion have
been described, it will be obvious to those skilled in the art that
various changes and modifications to the subject invention can be
made without departing from the spirit and scope of the invention. Itis
intended to cover, in the appended claims, all such modifications that
are within the scope of the subject invention.
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Claims

1.
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A composition for treating or preventing dental plaque, calcuius and
gingivitis, or malodor of the oral cavity, comprising:
(@) (i) a source of a safe and effective amount of zinc ions;
(i) a source of citrate ions; and (i) one or more
anticajculus agents selected from pyrophosphate,
phosphenate, diphosphonate and pharmaceutically-
acceptable linear condensed poly-phosphates of the
general formula: (Pno(3n+1))(n+2)_ wherein n is an
integer from 2 to 21,
wherein the molar ratio of zinc:citrate is at most 1:1; the molar
ratio of zinc:pyro is at most 1:1; and
(b)  aphamaceutically-acceptable topical oral carrier.

The composition according to Claim 1 wherein the molar ratio of zinc
ions:citrate ions is from 1:1 o 1:20, preferably from 1:1 to 1:5, more

- preferably from 1.1 to 1:4, and the molar ratio of zinc ions to the

anticalculus agents is from 1:1 to 1:20, preferably from 1:1 to 1:8,
more preferably from 1:1 to 1:5.

The composition according to any of Claims 1-2 wherein the
composition is at @ pH of from 6 to 9, preferably from 7.5 to 8.5 and
the sum of the molar ratio amounts of citrate ions and anticalculus

agents is from 3 to 9.

The composition of any of Claims 1-3 which is in the form of a
dentifrice, preferably wherein the pharmaceutically-acceptabie topical
oral carrier comprises a dental abrasive.

The composition according to any of Claims 1-4 which comprises from
0.1% to 2%, preferably from 0.25% to 1%, by weight zinc ions.

A composition according to any of Claims 1-3 which is in the form of a
mouth rinse, preferably wherein the pharmaceutically-acceptable
topical oral carrier comprises a material selected from a humectant,
ethanal, and a nonionic surfactant.
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The composition according to any of Claims 1-3 and 6 comprising frem
0.005% to 0.5% by weight zinc ions.

The composition according to any of Claims 1-7 wherein the
anticalculus agent is selected from pyrophosphate, EHDP, AHP, and
linear condensed polyphosphates of the general formula:
(PrOfzp, +1))(n+2)- wherein n is 6, 13, or 21, preferably the anticaic
agent is pyrophosphate.

The compaosition according to any of Claims 1-8 which comprises a
source of fluoride ions yielding from 0.0025% to 5% by weight fluoride

ions,

A method for treating or preventing dental plague, calculus or malador
of the oral cavily comprising administering to the oral cavity of a
human or lower mammal a safe and effective amount of a composition
seleeted from Claims 1-8.
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Anti-plague dentifrice packaged in resilient squeezable dispensing container.

@ A dental camposition, such as a paste or gel dentifrice containing triclosan, as an antibacterial agent
which acts to decrease plaque on the teeth, is packaged in a hand holdable and squeezable dispensing
container which is made of or incdudes a part or parts of a solid polymeric material, such as a
polyflucroethylene or pelyvinyl chloride, which is compatible with triclosan, so that excessive less of its
anti-plaque activity on storage is avoided, which losses have been noted when various cther plastics
have been employed as dispensing container component materials. Alternatively, other more-reactive
plastics may be employed for such dispensing container parts when a stabilizer, such as terpens, eg.,
iimonene, is present In the dentifrice. The dentifrice preferably also contains an anti-tartar propertion of
palyphosphate, a tooth hardening praportion of a source of fluoride ions, a stabilizing proportion {in
conjunction with the fluoride source} for the palyphosphate, of a pelyvinyl methyl etherimaleic
anhydride copolymer, and normal dentifice cemponents and adiuvants.

Jouve, 18, rue Saint-Denis, 75001 PARIS
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This invention relates to packaged anti-plaque dental compositions which comprise an antibacterial agent,
triclosan, as an effective anti-plague companent, which compositions are packaged in a squeezable dispensing
cortainer which includes a polymeric plastic material in contact with the dental composition, which plastic is
compatible with the triclosan in the compaosition.

Although various plastics may diminish the anti-plaque action of triclosan, certain plastics, such as polyf-
iucroethylene and palyvinyi chloride, have beenfound to be compatible with triclosan dentifrices and it has been
discovered that they do not cause excessive losses of antibacterial and anti-plague aclivities of such dentifrices
contacting them during storage at room temperaturs, and even at elevated temperature. Also, applicant has
discovered that when parts of the container that contact the dentifrice are of a plastic which is not in itself entirely
compatible with triclosan, compatibility can be improved by incorporating in the dentifrice formula a stabitizing
proportion of a material discovered by applicantto have stabilizing properties, such as aterpene, e.g., limonene,
or an essential ofl {(natural or synthetic}, which may be component of a flavoring material for the dentifrice, and
thereby can perform of dual functicn in the packaged dentifrice. When the packaged dentifrice is in contact with
a plastic that could otherwise inhibit the antibacterial and anti-plague action of the triclosan such stabilizer will
be present in sufficient praportion $o that the dertifrice, as packaged and dispensed, is effective in anti-plague
action, which is a major object of this invantion.

The packaged dentifrices of the invention preferably include in the dentifrice compositions an anti-tartar
propartion of polyphosphate, fluoride or & source of fluorine ions for tooth hardening and anti-caries actions,
and polyviny methyl etherfmaleic anhydride copolymer, which, in conjunction with the fluoride, stabilizes the
palyphosphate anti-tartar agent and improves the anti-plaque action of triclosan.

Plague on teethis consldered to be a causative factor of negative periodontal conditions, and dental plaqus
is a precurser of cal culi, Plaque may form on any part of the tooth surface, including the gingival margin. It makes
the teeth appear dull and in addition to promoting development of calculi, it has been implicated in occurrences
of gingivitis. Therefore, dentifrices that contain anti-plague compenents, which prevent or inhibit the develop-
ment of plaque on the teeth, are valuable dental care aids. Tartar,or dental caleulus, is also known to be causa-
tive of gingivitis and dental decay, and makes the teeth appear dull and unattractive. Althoughithas been known
that antimicrobial agents in dentifrices may reduce plaque, various other antibacterial compounds than triclosan
and the like are often o disadvantageous characteristics which contrindicate their employment in such oral
compositions. For example, cationic antibacterial compounds, such as quaternary ammonium halides, fend to
discolor the testh and may be inactivated by the presence of anionic materials in the oral preparations (and
often it will be desirable ta employ anienic surfactants or detergents in such oral cempositions). Triclosan can
be inactivated by nonionic surfactants and by various plastics, as has been discovered by applicants. Thus,
an object of this invention has been to incorparate triclosan, and similar compounds, such as DDDE (2,2- -dityd-
10xy-5,5-dibromo-dipheny! ether), in dental compositions for their anti-plague activity and to store such compo-
sitions and dispense them from packages or containers in which they will not lose an excessive proportion of
such activity on storage, before intended use, or during dispensing. I prior art triclosan dentifrices, as delivered
from the dispenser, the triclosan delivery has not been in an effective amount to significantly reduce plague
when employed once or twice daily at 1.5 grams of dentifrice for one minute brushings, which is considsred to
approximate normal brushing practice. Te be sffective, such uses should result in at least a 256% reduction in
plague after three weeks use, compared to similar usage of a control toothpaste.

Triclesan is described in U.S. patent No. 4,002,880 as an antibacterial agent in combination with an anii-
calculus agent (which provides zing ions), and it is disclosed in German patent specification (OLS) Ne. 35,32
860 in combination with a copper compound. It is als¢ menticned in European patent applications No's. 0 161
898 and 0 161 899, and in European patent application No. 0 220 890 it is disclosed in dentifrices with
polysthylene glycol and oil based flavor.

Various types of dentifrices are known, including paste, gei, powder, liquid, tablet, lozenge, sachet and
packeted dentifrices. Such products have been packed in deformable or squeezable tubes, pressurized dis-
pensers, packets, bottles, jars, pump dispensers and other containers. In recent years some such containers
have been made of synthetic organic polymeric plastics or of laminates which include such plastics. Interactions
between dentifrices and the materials of containers in which they were packed have been known, such as redc-
tions between toothpastes and aluminum containers, and to prevent such reactions containers have baen espe-
clally treated or different container materials have been employed. However, applicant does not belleve that
before their invention it had been known %o the prior art that plastic dispenser materials of construction could
adversely affect the anti-plaque activities of triclosan {and DDDE and similar anti-plaque agents} that had been
included in contained dentifrices, in which they came into contact with such plastics, nor does he believe that
it had been discoverad that certain plastics could be employed for such container parts without causing losses
of the anti-plague activities of triclosan and related halogenated diphenyl ethers (riclosan only will be referred
to later herein, for simplicity) or that losses of such anti-plaque activity of denlifrices packed in dispensers in
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contact with "reactive” plastics (which react with, absorb or otherwise reduce the anti-plaque actions of the den-
tifrices) could be inhibited or prevented by incerporation in the dentifrices of terpenes, such as limonene, and
other stabilizing compenents of flavoring materials.

Polyphosphates, which are anti-farfar compounds of the preferred packaged dentifrices, tooth hardening
and stabilizing fluoride or other scurce of fizorine fons, and polymeric polycarboxylate, such as the polyvinyl
methyl ether/maleic anhydride copolymers, which can Increase the effectivenesses of the polyphosphate and
fluoride, and act to inhibit development of calculi, are dental preparation components that are known to the art.
U.S. palent appiication S.N. 07/398,772, filed August 25, 1989, U.S. patents 4,323,551, 4,515,772 and
4,527,977, and European patent application 89 200 710.5 are considared to be of relevance to such aspects
of the present invention. - .

Squeezable and form maintaining resilient dispensing containers for viscous materials, which are the pre-
ferred dispensing containers for dentifrices in accordance with the present invention, are described in U.S.
patent 4,842,165. The dispenser illusivated In that patent is of suitable tubular shape, vertically storable, resi-
Eent, lined with a flexible bag, and is equipped with check valve means to promote easy and complete dispens-
ings.
In accordance with the present invention a resilient squeezable dispensing container of a viscous anti-pla-
que dentifrice comprises such a dentifrice, which comprises an effective anti-plague proportion of triclosan, in
a resilient squeezable dispensing container which has a walled dispensing chamber, In which container parts
thereaf that contact the dentifrice during storage and during dispensing thareof are of material(s) that is/are
compatible with the triclesan in the dentifrice and do{es) not cause excessive loss(es) of antl-plague properties
of the dentifrice during storage thereof in and dispensing thereof from the squeezable dispensing container.
The losses of anti-plague activity are desirably held by the present invention to less than 25% on aging at room
temperature and at elevated temperature, e.g., three weeks at40°C., and such activity will preferably be main-
tained at such alevel for atleast a year at room temperature. Such stabilization of the triclosan (which Is evi-
dence by such limited losses of anti-plague activity) is effected by emplaying in the dispenser paris that are
compatible with the triclosan, such being of palyfluorocarbons, preferably of the polyflucroethylene type, e.g.,
polytetrafluoroethyiene, or palyvinyl compounds, preferably polyvinyl halides, e.g., polyvinyl chloride. However,
an afternative technigue is to include a stabilizing material in the dentifrice, which material may be a terpene,
e.g., imonene, or a flavor Incorperating such a terpene or other stabilizer. Such stabilizing action may be inhibi-
tion of chemical reactions of the trclasan with the plastic or with other materials in the presence of the plastic,
may be inhibition of sorption of the frizlosan by the plastic, or may be another mechanism, unknown at the pre-
sent, For example, the terpenes may react with the plastics or components of the plastics and thereby prevent
reactions thereof with the triclosan. The described dentifrices preferably also include the previousty mentioned
polyphosphates, fluarides, and copolymers in such proportions as to be effective for their desired functions.

The invention will be readily understeod from the descriptien thereof in this specification, taken in conjunc-

tion with the drawing, in which:
FIG. 1 is a disassembled elevational view of a preferred dispensing container of the inveniion, containing

dentifrice ready to be dispensed;

FIG. 2 is a vertical sectional elevational view of the assembled package of FIG. 1; and

FIG. 3 is a horizontal sectional view of the package along plane 3-3 of FIG. 2.

INFIG. 4 there is ilustrated a squeezable resilient dispenser of the type described in U.S, patent 4,842,165,
which may be referred to as the squeeze dispenser. Dispensing container 11, containing dentifrice 15, includes
a base 13, walled resilient elliptical or cylindrical tube 17, bag or liner 19, air check valve parts 21 and 23, suck-
back limiting parts 25 and 27, walled dispensing passageway 29, outlet, nozzle or orifice 31 and hinged cap
33.

The fubutar container body 17, bottern 13, air check valve parts 21 and 23 and other parts of the dispensing
container that do not come into contact with the contained dentifrice, during storage or discharge thereof, may
be of any suitabie material, such as synthetic organic polymer of the type normally referred to as "plastic". How-
ever, itis desirable that all parts that are in contact with the dentifiice, especially those parts which are in contact
therewith during lengthy sterage, should be of a material which does not adversely affect the friclosan compo-
nent of the dentifrice (and other components thereof, for that matter). Thus, it is espectally imperiant that the
bag or liner 19 be of & material which does not substantially adversely affect the triclosan and it is desirable
that the passageway 28, orifice 31, suckback limiting parts 25 and 27 and cap 33 should be of non-regctive
plastic, but if the materials of construction of any such parts are such as tend to react with triclosan or otherwise
adversely affect its anti-plague activity in the dentifrice compasition, the dentifrice formula should contain a
stabilizing material, such as a terpene, e.g., limonene.

Among the highly preferred polymers which are substantially non-reactive with riclosan in the present den-
tifrices are palyflucracarbons, such as polytetrafluorcethylene, and polyvinyt halides, such as polyvinyl chloride.
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Also non-reactive, although their physical praperties may militate against their use for some parts of the dis-
pensing centainer, are polycarbonates and polysulfones. Sometimes itwill be desirable for the parts fo be mada
antirely of one of such materials or of laminates or of ether combinations thereof but often certain required physi-
cal properiies and/or economics may favor employment of a different polymer, even such a polymer as may
be objectionably reactive with friciosan. Among such polymers there may be mentioned poly-lower alkylenes,
such as polyethylene (both low density and high density) and polypecpylene, polyethers, polyesters, such as
polyethylene terephthalate, nylons, polyacrylates, polyallomers and polymethyl pentenes. Such materials are
employable in contact with the dentifrice if a suitable stabilizer is present in the dentifrice composition, For such
materials to be useful as materials of construction for the flexible bags of the present dispensers they will nor-
mally have to be flexible enough and capable of being made thin enough so as to be turnable inside-out as
dentifrice is dispensed, so as to force substantialty all the dentifrice out of the dispensing container. Normatly
such materials will be in thin sheet or film form but somestimes they may be applied as melis or solvent solutions
in thin coatings onto other films or sheet materials. The total thickness of such & bag or laminate of such ma-
terial{s) will normally be in the range of 0.001 o 0.005 inch, or 0.02 to 0.1 mm. Ina desirable embodiment of
the Invention the laminate may be of G.02 mm. thick polyethylene, 0.01 mm. thick polyethylene terephthalate,
0.002 mm. thick aluminurm and 0,02 mm. polysthylene, reading from inside to outside. The squeezable resifient
outer bady portion of the dispensing container may be of any suitable resilient materlal, such as polyethylene
or polyvinyt chloride, with the main requirement for it being that it should be resilient enough to return to initial
position immediately after release of squeezing forces therson.

in operation, upon squeezing of tube 17 {after removal of cap 33) air check valve part 21 closes the opening
in part 23, thereby preventing escape of air from any clearance 35 between the inner portion of tube 17 and
the outer surface of bag 19, Then, squeezing forces and the internal air pressure built up force viscous dentifrice
15 through epenings 37 and 39 of suckback limiting part 27 and past flaps 41 and 43 of part 25, through pas-
sageway 29 and out through orifice 31. Upaon release of squeezing pressure the vaive part 21 moves away
from part 23, aflowing entry of air info the container, and flaps 41 and 43 close off openings 37 and 39 and
thereby prevent excessive sucking back into the bag or liner, of dentifrice, and of an equal volume of air into
the discharge passageway. Because of the limiting of the sucking back of material upon the release of squeez-
ing forces, undesirable air *belching” on the next dispensing is avoided.

Essentially complete discharge of the viscous dentifrice from the bag or liner is obtainable because the
bag or liner is turned "inside-out” during dispensing due to the fact that it is held at its circumference, along a
band 45, to the interior of tube 17 by suitable means, such as cementing or fusing. However, some material
will be left in the discharge passageway and this too can be discharged by finger pressure on the exterior of
such passageway material providing that such material is flattenable by such finger pressure.

in the deseription of the invented package of FIG.’s. 1-3 the terms "upwardly" and "downwardly” are used
in a refative sense anly and it will be apparent to the reader of this specification that dispensings of the package’s
contents may be effected while the container is held in various orfentations, including Inverted positions.

The various internal parts of the pump dispensers that contact the dentifrice are preferably of plastic(s) that
do not inactivate triclesan but if it is not feasible to utilize plastics that have the necessary physical properlies
for the various contacting parts and still are compatible with triclosan other plastics may be employed, preferably
such as adversaly affect triclosan less than do other plastics, and mors preferably, only slightly. Such dentifrices
praferably include a stabilizing substance, such as limonene or other stabilizing ferpene or flavor component.
However, it is considered best, i feasible, to avold employing any co-polyester/palyether elastomers, such as
have sometimes in the past been used for internal membranes or liners, which plastic appears to be especially
detrimental to triclosan stabifity in denfifrices.

Bacause ¥iclosan is to some extent photosensitive, it will sometimes be desirable for the pump dispensers
ofthis invention to include containers, closures and caps which are coated or laminated with a chemical or physi-
cal light screening material, many of which materials are known, to prevent transmissition to the dentifrice and
to the triclosan therain of any inactivating radiation, .g., ultraviclet light. Also, such containers may desirably
be opague to prevent such actinic radiation from inactivating the triclosan in the dentifrice.

The cause(s) of inactivation by plastics of triclosan’s anti-piaque action in packaged dentifricec has/have
nat yet been estabilished. Research to date has not pinpointed the mechanism responsible for losses of such
desirable activity and so far test results de not conclusively point either to chemical reactions or to physical
absorptions. Tests of some oral preparations containing triclesan show that when they are aged in dispensing
containers at room temperature, 38°C. and 49°C., for up to twelve waeks, there can be "excessive” [osses (over
25% of the effect of the initial conceniration of friclosan being lost) when such a preparation has been in contact
with such container wails and paris of low density polyethylenas, high density polyethylenes, polyethylene
terephthalates, potypropylenes, nylons, polyallomers and polymethylpentenes. Similasty, high losses result
when such storage is in contairers with inner walls or parts of co-polyester/pol yether elastomers, such as those
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which had previously been employed in membranes for dispensing containers. In other axperiments it was
found that polyfluorocarbons and polyfluorcethylenes, such as polytetraflucroethylenes, polyvinyl chlorides,
polycarbonates and polysulfanes, did not absorb or react with excessive proportions of triciosan. However,
polycarbonates and polysulfones are brittle and hence can be unsuitable for employment for some dispensing
container parts. Polyviny! ghlerides can sometimes impart a foreign taste to dentifrices, and therefere might be
avoided as a packaging material, except in cases where such taste is compatible with the taste of the flavering
employed. Thus, of all the polymeric plastic materials available, polyfluorocarbons or polyflucreethylenes are
especially satisfactory materials for use in the present containers or packages, and do not seriouly diminish
the anti-plague activity of triclosan. However, s was indicated previously, by incorporation ir: the oral compo-
sltions of suitable stabilizing compounds for triclosan, such as terpenes, of which imonene is representative,
essential oils {which often contain terpenes) and other flavor components with simitar “stabilizing" properties,
one is able to reduce the activity losses of the triclosan when dentifrices containing it are in contact with con-
tainers or container parts made of the various mentioned pelymeric plastics which are "stabilizable”, so that
excessive losses In anti-plague activity do not occur, Therefore, one needs not be dependent on polyf
luorosthylene as a dispenser material, providing that the dentifrice also contains a stabilizing proportion of ter-
pene or cther suitable "stabilizer”. When such stabilizer is present in the oral compasitions or when polyf-
luoroethylene (or polyvinyl chloride, pelycarbonate polysulfone or any combination thereof is/are the only
palymeric plastic(s) in contact with the oral composition, storage losses of anti-plaque activity are less than
25%, and preferably will be less than 10%, even after ambient fo relatively high temperature storage, for
example, at 20° to 40°C., for periods of time of several weeks up to a year or more. It is considered that the
nast stable dentifrices are those which include a stabilizing proportion of terpene or other suitable stabilizer
and also include contacting container parts of polyfluoroethylene {and/or any of the other "unreactive” plastics)
only. Althaugh the terpenes and essential oils are the primary stabilizers utilizable in accordance with the pre-
sent invention, other flavor camponents may also confribute to the stabilization of the anti-plague material by
interfering with any destabilizing chemical reaction or by inhibiting absorption of the triclosan by the plastic {or
by other mechanismy}. It has been proposed that some components of dentifrices that tend to sclubilize triclosan
can act to maintam it in the dentifrice and inhibit or prevent its migration into the piastic but, on the other hand,
it has also been theorized that such a solubilizing actien could promote migration of the solubilized triclosan
into the plastic. Because the issue has not been resclved applicants should not be considered to be bound by
gither theory. Also, while it is desirable for the terpenes and other stabilizers to be flavor components, that is
not necessary, and the stabilizer may be useful solely for its stabilization function. }

Although it is preferred that the packages of this invention should include internal suriages, liners and other
parts which come into contact with the packaged dentifrices that are of or are lined with synthetic organic
polymeric plastic material, it is within the invention to utilize other solid {and/or film-forming) polymeric materials,
whether or not they are synthetic, organic or even plastic. Thus, polyethylene glycols and methoxypolyethylens
glycols, such as those of the Carbowax® type, e.g., Carbowax 4,000 and Carbowax 6,000 may sometimes be
amployed as coatings or lining materials for parts of the present dispensers. Well known sitfcon polymers, such
as siloxanes, and natural organic film-forming materials, such as gums, e.g., camageenan, tragacanth, karaya,
may also be usedul for such purposes, as may be other solid polymeric materials, such as cellulose, starches
and derivatives thereof.

The dentifrices of this Inventlon are comprised of three classes of components, vehicle, polishing material
and surfactant (or detergent). Triclosan is normally present in the vehicle of the packaged dentifrices, which
vehicle usually comprises about 10 to 80%, preferably 50 to 80% (the figures are on a final composition basis}
of the dentifrice. Ofthe vehicle, about 20 to 90%, preferably 30 to 80%, will be water, about 20 10 80%, preferably
30 to 60%, will be humectant, such as glycerol, sorbitol, propylene glycol, palyethylene glycol or any suitable
mixture thereof, and 0.5 to 10%, preferably 1 to 5%, will be gelling agent, such as sodium carboxymethiyt cel-
lulose, Irish mass, lota carrageenan, calcium carrageenan, or hydroxyethyl cellulose or the like, including any
sultable mixtures thersof. Although triclosan is essentially insoluble in water it is soluble or at least readily dis-
persible in the described dentifrice vehicle. The polishing material of the dentifrice will normally be from about
10 to 50%, preferably 15 to 25% thereof,and such polishing material may be colloidal silica, precipitated silica,
hydrated sifica, sodium aluminosilicate, inscluble sodium metaphosphate, hydrated alumina, calcined alumina,
dicalcium phosphate dihydrate, anhydrous dicaleium phosphate or calcium carbonate, orother known polishing
agent, or any suitable mixture thereof. The surfactants include anionic, nonionic, cationic and zwitterionic sur-
factants but often the employment of nonionic surfactant is avoided in the packaged dentifrices of this Inventien
because of its adverse affect on friclosan, and the employments of cationic and zwitterionic surfactants are also
often avoided because they tend to stain or darken the teeth. Thus, synthetic organic anionic surfactants, which
are also detergents, are the preferred cleaning agents in the present dentifrices, and of these, sodium lauryl
sulfate and other sodium higher alkyl sulfates of 10 to 18 carbon atarns in the alkyl groups thereof, and ethoxyl-

5




10

15

20

25

30

35

40

50

55

EP 0469 722 A2

ated such sulfates, of 1 to 15 ethaxy groups per mole, are preferred, although various ather well known sulfated,
ethoxysulfated and sulfonated detergents, preferably of similar carbon chain lengihs, may be substituted for
them, at least in part. The surfactant or detergent cantent, usually anienic detergent content, is nommally in the
range of 0.2 to 10%, preferably 0.5 to 5%, ant more preferably 1 to 3%.

In the packaged deniifrices of this invention there will very preferably also be present an effective anti-tartar
{and anti-calcufus) proportion of palyphosphate. Representative examples of suitable polyphesphates, for the
purpose of this description, include metaphosphates, such as sodium hexametaphosphate, polyphesphates,
such as sodium tripolyphosphate, and pyrophesphates, such as tetrasodium pyrophosphate {which is more pre-
fered), disodium diacid pyrophosphate and trisodium menoacid pyrophosphate, the corresponding potassium
salts, and the like. Such polyphosphates also include the linear molecularly dehydrated polyphosphate salts
which are generally employed in the forms of their whelly or partially neutralized water soluble alkali metal (e.g.,
potassium and preferably sodium) or ammonium salts, and any mixtures thereof. Linear polyphasphates cor-
responding to the formufa (NaPQs),, wherein n is in the range of about 2 fo about 125, are includable as anti-
tartar agents. In the present invention the polyphosphates are present in the dentifrices in concentrations of
0.1 to 3%, preferably 0.5 to 3% and more preferably 1.5 to 2.5%, e.g., about 2%. Particularly desirable are tet-
raalkali metal pyrophosphates, including mixtures theresf, such as tetrasodium pyrophosphate, tetrapotassium
pyrophosphate and mixtures thereof.

To improve the anti-calculus and anti-tartar effectiveness of the oral composition an inkibitor against
enzymatic hydrolysis of the palyphosphate is desirably present. Such an agent is a flucrine ion source sufficient
to supply 25 p.p.m. to 5,000 p.p.m., preferably 500 to 3,000 p.p.m. of fluorine ions {or fluoride ions}) in the den-
tifrice.

Sources of flucrine ions or flucrine ion-providing components for inhibiting the actions of acid phosphatase
and pyrophosphatase enzymes on polyphosphate (and thereby for increasing anti-tartar and- anti-calculus
effectiveness of the polyphosphate) in the present dentifrices are well known in the art, and usually 2lso function

" as tooth hardeners and anti-caries agents. These compounds may be slightiy soluble in water cr may be fully

water soluble. They are characterized by their ability to release fluorine {or fluaride) ions in water and by their
relative inertness toward other components of the oral preparations. Among these material are inorganic
fluoride salls, such as soluble afkali metal and alkaline earth metal salts, e.g., sodium fluoride, -potassium
fluoride, ammonium fluoride, zinc flucride, barium flueride, tin fluoride, sodium fluoresilicate, ammonium fluori-
silicate, sodium fluorozircorate, ammonium fluorozirconate, sodium manoflucrophosphate, afuminum mono-
and difluorophosphates, and fluorinated sodium calcium pyrophosphate. Alkali metal and tin fluorides, such as
sadium and stannous fluorides, sodium monofluorophosphate (MFP®) and mixtures thereof are preferred.

The amaurt of flucrine-providing compound in the present dentifrices is dependent to some extent upon
the type of compound, its solubility, and the type of dentifrice, but it should be & nen-toxic amount, generally
in the range of about 0.005 to about 3.0% and preferably in the range of 0.05 {0 1%, iIn the dentifrice.

Typicalty, in the cases of alkali metal flucrides, this compenent is present in an amount up to about 2% by
weight, &.g., 0.05 to 2%, based an the weight of the preparation, and preferably in the range of about 0.1 o
1%, e,g., about 0.33% or 0.3%. In the case of sodium menofluorephosphate, the compound may be present
in an amount of about 0.1 to 3%, typically 0.5 to 1%, e.g., about 0.76% or 0.8%.

In another preferred aspect of this invention the dentifrice comprises an agent that is effective to enhance
the antibacterial and anti-plaque effect of the triclesan. Such antibacterial enhancing agent (AEA) is preferably
of an average molecular weight in the range of about 1,000 to about 1,000,000 and desirably contains a func-
tional group which enhances the antibacterial effect and an organic group which enhances retention of such
antibacterial effect on freated surfaces.

The AEA is preferabiy a synthetic anionic polymeric poiycarboxylate which is also an inhibitor of alkaline
phosphatase enzyme. In U.S. patent 4,627,977 (Gaffar et al,) there is described the use of polycarboxylates
for inhibiting salivary hydrolysis of pyrophosphate anticalculus agents in combination with a compound provi-
ding a source of fluoride ion. It is to be understood that the synthetic anionic polymeric polycarboxylates so
disclosed, when containing or madified to contain the retention-enhancing group mentioned above, are opera-
tive as AEA’S In the packaged compesitions of this invention and are components of preferred embodimenis
thereof.

The menticned synthetic anicnic polymeric polycarboxylates may be employed in the forms of their free
acids but preferably are partially and more preferably fully neutralized water soluble or water swellable (hyd-
ratable, gelforming) afkali metel {e.g., potassium and preferably sodium) or ammonium saits. Preferred are 1:4
ta 4:1 copolymers of malsic anhydride or equivalent acid with another polymerizabte ethylenically unsaturated
monomer, preferably methyl vinyt etherimaleic anhydride copolymers with a molecular weight (M.W.) of about
30,000 to about 1,000,000. These copalymers are available from GAF Corparation as, for example, Gantrez®
AN 139 (M.W. = 500,000), Gantrez AN 119 {M.W. = 250,000), and preferably Gantrez 8-97 Pharmaceutical
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Grade (M.W. = 70,000).
Other palymeric polycarboxylates which are operative as AEA’s and contain or are modified to contain

retention-enhancing groups include those disclosed in U.S. patent No. 3,956,480, such as the 1:1 copolymers
of maleic anhydride with ethy] acrylate, iydroxyethyl methacrylate, N-vinyl-2-pyrollidone, or ethylene, the latter
being available for example as Monsanto EMA No. 1103, M.W. 10,000 and EMA Grade 61, and 1:1 copolymers
of erylic acid with methyt or hydroxyethy! methacrylate, methyl or ethyl acrylate, isobutyl vinyt ether or N-vinyl-
2-pyrollidone.

Additional operative polymeric polysarboxylates ars those disclosed in U.S. patents No’s. 4,138,477 and
4,183,914, which contain or may be modified to contain retention-enhancing groups. These include copolymers
of maleicanhydride with styrene, isobutylene or ethyl vinyl ether, polyacrylic. polyitacenic and polymaleic acids,
and sulfoacrylic oligomers of 2 M.W. as low s 1,000, avaitable as Uniroyal ND-2.

Other suitable anionic polymers that may be employed as AEA’s are described in greater detail in U.S.
patent 3,956,480 and in $.N, 07/398,605, both of which are incorporated herein by reference. The percentage
of such AEA(s) in the described compositions will normally be in the range of 0.2 to 5%, preferably being 0.5
to 4% and more preferably 1 to 3%, e.g., 2%.

In dentifrice compositions the effective amount of ticlosan will normally be in the range of 0.1 to 1.0%, more
preferably 0.2 1o 0.5 or 0.6%, e.9., about 0.3%, and often not exceeding 0.8% because of possible mouth numb-
ing effects at high concentrations, and not being less than indicated to avoid ineffectiveness against plagque
when the dentifrice is brushed on the teeth in normal manner. Preferably the dispensed compositions will con-
tain proportions of triclosan within the given ranges but when the initial concentration thereof is within the given
range a loss of up to 25% will be acceptable and such dispensed compositions are effective in removing plaque.

For stabilized oral compositions that are to be packaged in dispensing containers containing plastic walls
or other parts, contacting the dentifrice, when such plastics are those which are reactive with triclosan, 0.01 to
2% of ferpene(s) or stabilizer(s}, preferably 0.05 to 1% and more preferably 0.1 to 0.5% will be present in the
dentifrice. Such stabilizers may be present in a suitable flavoring agent for the dentifrice, if desired (and it often
is), and will normally be at least 5% of the fiavor, preferably at least 10%, more preferably at least 25% and
most preferably at least 50% thereof.

The various plastics that were previously described as the components of dispensing container parts have
been described only briefly because it is considered that their chemical natures and degrees of polymerization
are well known, so detailing thereof is unnecessary in this specification. If further detafls are wanted reference
may be made to Modemn Plastics Encyclopedia, which has been publishied on an annual basis by McGraw-Hill
Inc., New York, New York. -

The stabilizing terpenes, which term, for the purpose of this specification, includes terpene hydrocarbons
and oxygenated derivatives thereof, include such compounds as diHimonene, menthol, ionone, diterpenes,
nolyterpenes and derivatives thereof, many of which are found in various essential oils and other flavors. In
addition to being useful as stabilizers for triclosan they often contribule desirabie flavors to the present oral
compositions. Of the terpenes and their derivatives it is considered that limonene best balances these proper-
ties, although other terpenes, such as menthol and pinene, and including those which are not flavors, are also
useful, as are other emulsifiable lipophilicessential oils and flavoring agents which contain stabilizing compo-
nents.

For other datails of formulations, components, adjuvants, manufacturings and uses, see the patents and
applications previcusly mentioned in this spacification, which are hereby incorporated by reference, as are text
and periodical references.

Manufacture of the described dentifrices is by any ¢f various standard techniques for producing such
compositions. Referring to specific examples for simplicity, the triclosan is dispersed and/or dissolved in the
vehicle portion of the dentifrice and the terpene is pressnt in the flavoring agent. Te make the dentifrice, the
vehicle is prepared, contairing glycerol, sorbitol, end/or propylene glycol, gelling agents, triclosan and suitable
adjuvants (including Gantrez $-97), and the vehicle and aqueous anionic detergent (preferably sodium lauryl
sulfate or a mixture thereaf with sodium methyl cocoy! taurate) solution are mixed, followed by blending in of
the polishing agent component, which may include the polyphosphate and fivorlde. Finally, flavoring agent,
including terpene, desirably dissolved in ethanot, is affixed and the pH is adjusted, as desired, usually to the
range of 6 to 10, preferably 7 to 9, e.g., about 8,

In packaging of the dentifrice in the dispensing container i will be desirable to avoid contacting of the den-
tifrice with any parts made of co-palyester/polyether elastomer and it will also be desirable to aveid contacting
of any compositions not containing stabitizing agent (such as terpene or flavor containing it) with plastic parts
made of those piastics previously listed I this specification as reactive with triclcsan and other such antibac-
terial 2nd anti-plaque compounds. It will be especially imporiant to avoid the mentioned plastic parts for holding
tanks or any other containers, piping, ptmps or eguipment, in which the triclosan or the dentifrice containing
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it may be held for any appreciable length of time ar held for shorter lengths of time at elevated temparatures.

Even when the packaged compositions of this invention: are prepared and contagts of the dentifrices con-
taining triclosan with the reactant plastics are avoided it will stili be desirable to minimize exposures of such
packaged dentifrices to heat and to light, both of which have been found fo accelerate Josses of anti-plague
activity. Thus, the invented compositions are preferably stored and packaged in opaque dispensers or ones
that filter out actinic light, at a temperature in the range of 10° to 38°C. Otherwige, the packaged dentifrices
may be stored and used in normal manner and the desirable anti-plaque and anti-tartar effects thereof will be
obtained. Such effects have been verified by laboratory testing and by evaluations of the teeth of volunteers
serving on human panels, who employed various packaged dentifrices and controls as directed. Significant
improvements In anti-plaque activities of the compositions of this invention packaged in the described dispen-
sers are obtainable compared to centrol dentifrices similary packaged but wherein the dispenser includes plas-
tic parls that are "reactive” with the triclasan and wherein the dentifrice does not contain any stabilizing agent.
Such improvements are also found when dispensers made of "reactive” plastics (but not copalyester/polyether
elastomers) are employed with dentifrices containing terpenes and are compared to contrals in which the den-
tifrice sontains no stabitizing terpenes and/or flavoring agents.

The following examples illustrate but do notiimit the invention. Unless otherwise indicated, all percentages
and proportions in these examples, the specification and the appended claims are by weight, and al temperat-

ures are in *C.
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EXAMPLE 1

Component Percent
Propylene glycol 10.00
Iota carrageenan 0.73
Sodium fluoride 0,33
Sorbitol (70% agueous solution) 30.00
Sodium saccharin 0.30
Titanium dioxide 0.50
Sodium hydroxide {50% aqueous solution} U.SG
+ LuviformTM (35% agueous solution) 4,75
++ ZeodentTM 113 20.00
+++ sidentT 225 2,00
Sodium lauryl sulfate (94% active) 1.60
* Flaver 0.95
** Triclosan " 0.30
100.00

35% Agueous solution of polyvinyl methyl ether/maleic anhydride

copolymer {BASF Corp.)

++ Silica pelishing agent (J.M. Huber Corp.}

+++ Silica thickening agenE (Degussa Co.)

* Contains at least 25% of ierpenes, 2.9., limonene

il Irgasar@ DP 300, mf£'d. by CIBA~GEIGY

A dentifrice of the above forrnulation is made in normal manner and Is employed as a medium for testing
the stability of triclosan when such dentifrice is exposed to different plastics which are employed as materials
of dispensing containers or parts thereof in which or in contast with which such dentffrice is stored and dispen-
sed. The plastics for the tests are Pibiflex™ 46, mf'd. by Inmont, and Arnitel™ 460 EM, mf'd. by AKZ0, which
are plastics that have previously been employed as the membrane or bellows of a pumnp dispenser, the so-called
Guala dispenser, and which are also employable as parts of squeeze-type dispensers, such as that shown in
the drawing. Six samples of plastics are tested, three of sach of the mentioned plastics, with each of the three
being treated with a different mold release agent (io determine whether the nature of the release agent is relev-
ant ta the problem of triclosan stability in contact with plastics during storage). The release agents are Silicone
Master™ (5% silicone oil and 95% polyprapylene), Silicone Master plus Silicene Oil (with extra silicune oil) and
Armid © Master™ (5% oleyi amide and 95% polypropylene), respectively. After two weeks slorage of the test
samples in contact with the dentifrice at different tamparatures {room temperature, 38°C. and 48°C.), the den-
fifrice samples are removed from the plastic container materials and the plastics are washed with water and
immersed in methanoal to dissolve any friclosan which might have been taken up by the during storage. The
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methanc washings are collected and are analyzad, using high performance liquid chromatrography. Itis found
that essentially the same types of absorptiens of triclosan take place with the different membrane materials
and aithough there are variations between them and such are somewhat dependent on the release agents
employed, the results are essentially the same in all cases. The co-polyester/polyether elastomers are found
o absorb significant percentages of tricosan from the dentifrice {more than 25% of that which is present initially)
which results are confirmable when the co-polyester/polyether elastomers are used as materials in dispensers
containing the described dentifrice and other dentifrices within the Invention. Accordingly, it is considered unde-
sirable to employ co-polyester/polyether elastomers in contact with the present dentifrices and that is even so
when the deniifrices contain terpenes or contain flavoring materials whish include terpenes {which are present i
in the flavoring of the dentifrice formulaticn), to the extent of at least 0.1% of the dentifrice.

When the tests are repeated, using squeeze dispensers having bags or liners which are of Arnitel™, as
the colpolyester/ polyether efastomer, losses of anti-plague activity of triclosan are unacceptable but when the
co-polyester/polyether elastomer is replaced by other less incompatible plastics, e.g., Teflon® polyf-
luoroethylene, the triciosan activity is improved to within acceptable limits. Also, other plastic parts of such dis-
pensers, such as polyethylene, polypropylene, nylon, polyethylene terephthalate and polymethyl methacry-
Jate,do not absork excessive amounts of triciosan and do not seriously decrease the anti-plague activity of the
dentifiice, apparently due to the presence of terpenes in-the flavoring agent of the contained dentifrice.

A panel test is run, involving at least ten human subjects, who employ the dentifrice of this example, dis-
pensed from polysthylene terephthalats- and polyethylene-lined dispensing containers, in twice-a-day brush-
ings for one month, during which time plague evaluations of the subjects’ teeth are made by trained observers.
The test results establish that the dentifrice composition has a definite anti-plague activity and also prove that
the triclosan has not been unacceptably inactivated, and still is present in an effective antibacterfal and anti-
plague proportion in the dentifrice. Similar gocd results are cbtainable when squeeze dispensers like that flus-
trated in FIG's. 1-3 are employed and camprise parts of high and low density polyethylenes, palypropylenes,
polyallomers, nylons, acrylics, polyethylene terephthalates, polymethyl methacrylates, polyfluorocarbons,
polyvinyl halides, polycarbonates, and/or polysulfones, Such stability of the frictosan is also abtainable when
the terpene content is decreased or when terpenes are omitted, providing that the plastic parts are of polytet-
rafluorasthylene, polyvinyl chioride, polycarbonate andfar polysulfone.

The dentifrice formula will desirably also include 1.5 to 2.5%, e.g., 2%.of a polyphasphate (scdium
hexametaphosphate, tetrasodium pyrophosphate, or sodium tripolyphosphate, or a mixture therecf), preferably
the pyrophosphate, to give the dentifrice desired ant-tartar action. It is also highly preferable for such compo-
sitions to contain a fleorine ion releasing compound, such as 0.3% of sadium fluoride or 0.8% of sodium mono-
fiuorophosphate, and 2% of polyvinyl methyl ether/maleic anhydride copolymer, for their functions that were
praviously mentioned hersin. The compositions resulting by such madifications of the basic formula are also
effective as anti-plaque dentifrices despite storage in and dispensing from plastic squeeze dispensers that
include materials previously indicated to be reaclive with triclosan. Adding of the menticned materials to the
formula is compensated for by decreasing the water content accordingly.
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EXANPLE 2

Component Percent
Glycercl 7.00
Propylene glycol 3.00
Iota carrageenan Q.75
Sorbitel (70%) 30.00
Sodium saccharin 0.30
Sodium fluoride 4,33
Titanium dioxide 0.50
Gantrez 5-97 (13% solution) 15.40
Deionized watear 16.07
Sodium hydroxide (50% aqueous solution) .80
xx%x Zeodent 113 2Q,00
® SylodenéE 15 3.00
Flavoring agent (containing at least 25% of terpenes) 0.395
Sodium lauryl sulfate 2.00
Triclosan 0,30
100,00

x++ Pplishning agent {(J.M. Huber Corp.)

¢ gilica thickening agent (W.R. Grace Corp.)

A toothpaste of the above formula is made and is stored in squeeze dispensers of the type ilustrated in
the drawing, which include a laminate of 0.001 inch of polyethylens next to the dentifrice, 0.0001 inch of alumi-
num, 0.0005 inch of polyethylene terephthalate and 0.001 inch of polysthylene, as the material of construction
of the bag or liner, and other of the satisfactory (with terpene stabilizer) plastics, e.g., polyethylene, polyp-
ropylene and polytetrafluorosthylene, for the other parts (passageway, orifice, check valve and suckback valve
parts) that contact the dentifrice. The dentifrice is also filled into the dispensing containers and contacts the
palyethylene of the laminated bag, after which the other upper parts are installed and the package is closed.
The dentifrices are aged at 5°C., 25°C., and 39°C., for two, four and six weeks. After such aging periods, the
dentifrices are dispensed at the rate of about 1.5 grams per day and at weekly intervals the friclosan contents
of the dispensed dentifrice are determinable by analyses. Triclosan stebility will be satisfactory and the dis-
pensed composition will be effective as an anti-plaque dentifrice.

Incorporation of tetrasodium pyraphosphate, sodium tripolyphosphate or sadium hexametaphosphate, as
in Example 1, {preferably 2% of the pyrophosphate) makes the dentifrice anii-tartar, as well as anti-plaque, and
additions of fluorine jon supplying compounds and Gantrez, as in Exampie 1, also contribute thelr desired

effects.
Gel dentifrice formulations in such dispensers behave similarly to teothpastes with respect 1o triclosan

stability after storage and on dispensing.
"
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In similar tests, using polyethylene terephthalate (PET) lined dispensing containers, bags orliners or lami-
nates having PET fiims as the interior surface thereof, as parts of the dispensing containers, and having other
container parts of polyethylene andfor polypropylene litte loss {less than 5%) triclosan will result, indicating
that the presence of the terpene(s} (0.1% or more of the composition), inciuding limonene, in the flavoring agent
oras the flavoring agent, can prevent:loss of the triclosan or inactivation thereof, When polyfluorcethylene lined
or surfaced bags and other parts are employed there will be liitle loss of friclosan, even when the flavoring agent
is omitted from the dentifrice composition, and such is also the case when polyvinyl chloride is employed as a
primary bag material in contact with the dentifrice and/er when polysulfene or polycarbonate isfare used for
other package parts in contact with the dentifrice. )

in the above formulas the polishing systems are siliceous rather than being based on alumina, When the
polishing agents are changed to aluminas, the friclosan stability problems previously mentioned as having been
noted with some plastics are decreased, but they still exist. Also, the presence of terpenes in the dentifrices
promoetes triclosan stability in the presances of the "reactive plastics”, as such terpenes do in similar dentifrica
packages wherein the compositions are based on silicecus polishing agents.

EXAMPLE 3

The dentifrices of the foregoing examples may be varied in composition +10% and +25% for various com-
ponents thereof, providing that such percentages are not ouiside ranges given elsewhere in this specification,
and operative and effective anti-plague products are obtainable, which are dispensable in effective anti-plaque
state from the mentioned dispensing containers that are made of compatible plastics. Such products will also
behave in similar manners, with the triclosan anti-plague agent being sufficiently stable in the presence of poly®
iuoroethylene, palyvinyt chicride, polycarhonate and polysulfene packaging or package component materials,
even when no flavering agent and no terpenes are present in the denfifrices, and being stable in the presence
of polyethylenes, polypropylenss, polyethylene terephthalates, polyesters, polyethers, polymethyl methacry-
lates, polyacrylates, polyallomers, nylons and polymethyl pentenes, as package of companent materials, when
a stabilizing terpene, such as limonene, or a stabilizing flavor component Is present in the dentifrice. The pack-
aged dentifrices of this example that contain polyphosphate, source of flucring ions and AEA are also of effec-
tive anti-tartar, anti-calculus, ant-carries, tooth hardening and stabilizing (of the polyphosphate against
enzymatic action) properties. When the AEA materials and fluoride are omitted the polyphosphate’s anti-tartar
and anti-caluli properties can be adversely affected by enzymatic action of the saliva but some will be present.
As wilh the sther packaged dentifrices previously distussed, because of excessive absorption or other adverse
action with respect to friclosan by co-polyester/palyether and other such elastomers, uses of such materials
will preferably be avoided. .

in addition to changing the dentifrice formula, other changes may be made in the dispensing container.
Thus, itis not necessary for the container to incorporate a suckback limiting valve for the dentifrice to be effective
in fighting plaque. Sometimes the absence of such a valve may be compensated for by utflizing an air venting
mechanism (at the container "botiom") which is larger and more readily able to vent air back into the container,
thereby decreasing any suction applied to the dentifrice that had been partially discharged, as squeezing forces
are removed. Also, one can employ a more viscous dentifrice or smaller opening(s) in part 25, Alternatively
the user could refease squeezing forces more gradually.

Dentifrices of the formulas of Examples 1 and 2 are made and are dispensed after one months storage at
30°C., from containgrs lined with polyethylene, in one case, and polyethylene terephthalate, in ancther, onto
bristled toothbrushes. The armounts of toothpaste on the tootbrushes are in the range of 0.8 to 2.0 grams with
1ta 1.5 g. being preferrad. When 1.5 g. is dispensed the active triclosan in the dentifrice on the brush will be
about four milligrams (with only 10% of the triclosan being inactivated). When storage is for a fonger time or at
a higher temperature or with a more destabilizing plastic in contact with the dentifrice during storage and dis-
pensing the content of triclosan in the composition can be increased so that the dispensed camposition will
contain about 3.5 or 4 my. of friclosan in the 1.5 g. of dentifrice on the brush.

The described dispensed dentifrices are employed to brush the teeth, with typically about0.8t0 2 g. being
dispensed onto teathbrushes for 2ach brushing. Brushings are twice a day, morning and night, one minute at
a time, for four weeks, after which definite improvement in anti-plaque action will be apparent, compared to
similarly stored and dispensed control dentifrice that contains no triclosan, and when polyphosphate is also
present, espacialiy with a source of fluorine ion and an AEA, anti-tartar effects are also noticeable. Improvement
in anfi-plague action is alsc obtainable compared to an unflavored control {contalning no terpene) that contains
friclosan which is dispensed from polyethylene and polyethylene terephthalate lined containers,

For more details about the dispensers, materials of construction thereof and dentifrice cemposition com-
ponents of the invention, if desired, please seethe previously menticried or referrad to patents, applications,
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texts, bulletins and/far articles, which are hereby incorporated herein by reference.

The invention has been described with respect to various examples, iHlustrations and embodiments thereof
but is not to be limited to these because it is evident that one of skill in the art, with the present specification
hefore him/her, will be able to utilize substitutes and equivalenis without depariing from the invention.

According to broad aspects of the present invention a resilient squeezable dispensing container of a visc-
ous anti-plague dentifrice comprises such a dentifrice, which comprisas an effective anti-plaque praportion of
triclosan, in a resilient squeezable dispensing container which has a walled dispensing chamber, I which cor-
tainer parts thereof that contact the deniifrice during storage and during dispensing thereof are of materiai(s}
that isfare compatible with the triclosan in the dentifrice and do{es) not cause excessive loss(es) of anti-plaque
properties of the dentifrice during storage thereof in and dispensing thereof from the squeezable dispensing
container. The parts of the dispensing container that contact the dentifrice are preferably of solid synthetic
organic pelymeric plastic material and the dentifrice is preferably in paste or gel form. The parts of the dispens-
ing container that contact the dentifrice during storage in and dispensing from it are preferably of material(s}
selected from the group consisting of polyflucrocarbons, polyvinyl halides, polyethylene terephthalates, pofy-
lawar alkylenes, polymetayl pentenes, polyallemers, nylans, polyacrylates, polymethyl methacrylates, polyes-
ters, polyethers, polycarbonates and polysulfones, and mixtures and pluralities thereof.

The dentifrice preferably comprises 0.1 to 1% of trictosan. The dentifrice preferably also comprises an effec-
tive anti-tartar proportion of polyphosphate, e.g. 0.1 to 3% of polyphosphate. The dentifrice desirably also com-
prises an effactive proportion of an antibacterial enhancing agent (AEA) whickr is a synthetic anionic polymeric
palycarboxylate. The AEA is preferably methyl vinyl ether/ maleic anhydride copoiymer of average molecular
weight in the range of 1,000 to 1,000,000.

The dentifrice desirably also comprises an effective proportion of a source of fluorine ion sufficient to stabi-
lize the polyphosphate against enzymatic hydrolysis. The source of fluorine fon may be 0.005 to 3% of an inor
ganic fluoride or menofluorophasphate.

In a preferred form of the invention in a container of dentifrice according to the invention the dentifrice is
in aqueous paste or gel or mixture thereof, which comprises a vehicle, a polishing agent, a surfactant and tric-
losan, and the container is hand holdable and squeezable and comprises a walled resilient tube, a flexible bag
or liner, a bottem for such tube, an air check valve to prevent passage of air aut from between the bag and the
tube, near the bottom thereof, during squeezing of the package, and to permit entrance of air during resilient
return of the tube to normal shape after release of squeezing forces, a dispensing passageway and an outlet,
with the passageway communicating the dentifrice in the bag or finer with the outlet, and dentifrice suckback
limiting means.between the dispensing outlet and the flexible bag, which limit entry of air into the dispensing
cantainer through the outlet and thereby prevent belching of air from the dispensing container during use
therecf.

The dentifrice preferably comprises 0.2 to 0.8% of triclosan, 0.5 to 3% of polyphosphate, 0.005 {0 3% of &
source of fluorine ions and 0.2 to 5% of synthetic anionic polymeric polycarbexylate. In the squeezable dis-
pensing container the portion of the bag or liner that contacts the dentifrice is preferably of potytetraf-
luorcethylene or polyvinyl chioride.

The bag or liner of the container may be a laminate which may include a barrier layer of metal.

The dentifrice preferably comprises a stabilizing proportion of a terpene or a flavouring agent which stabi-
lizes the triclosan in the presence of polymerie plastic dispensing container pari(s).

The dentifrice may comprise 0.01 1o 2% of stabilizing terpene{s) and/or flavour(s). The plastic dispensing
container parts may be of a plastic selected from the group consisting of polyfluorocarbons, polyvinyl hatides,
poly-lower alkylenes, polymethyl pentenes, polyallomers, nylons, pelyacrylates, polyesters, palysthers,
polycarbonates and palysulfones, and mixtures and pluralities thereof.

In a more preferred form of the invention the dentifrice is an agueous pasts or gel or mixture thereof, which
comprises a vehicle, a polishing agent, a surfactant and triclosan and the container is hand holdable and
squeezabla and comprises a walled resilient tube, a flexible bag or liner, a bottom for such tube, an air check
valve to prevent passage of air out from batween the bag and the tube, near the bottom thereof, during squeez-
ing of the tube, and to permnit entrance of air during resilient return of the tube to nermal shape after release of
squeezing forces, a dispensing passageway and an outlet, with the passageway communicating the dentifrice
in the bag or liner with the outlet, and dentifrice suckback fimiting means between the dispensing outlet and
the flexible bag, which limit entry of air into the dispensing container through the outlet and therehy pravent
belching of air from the dispensing container during use thereof.

The dentifrice may comprise 0.1 to 1% of friclosan. The dentifrice may comprise 0.1 to 3% of palyphos-
phate. The dentifrice may comprise 0.05 to 1% of a source of fluorine ions. The dentifrice may comprise 0.2 {o
5% of synthetic anionic pelymeric polycarboxylate. Preferably the dentifrice comprises 0.1 to 1% of triclosan,
0.1 to 3% of tetrasadium pyrophosphate, sodium tripolyphosphate or sodium hexametaphosphate ar any mixt-
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ure thereaf, 0.05 to 1% of sodium fluoride or sodium monofluorophosphate or a mixture thereof, 0.2 to 5% of
polyvinyl methyl ether/ maleic anhydrida copolymer, and 0.05 fo 1% of stabilizing terpene(s).
The portion of the bag or liner that contacts the dentifrice is preferably of polyethylens, or of a laminate of

polyethylene and pelyethylene terephthalate.
The bag or liner laminate preferably has an aluminium coating between polyethylene and polyethylene

ferephthalate laminae.

The invention alsc extends to a resilient squeezable dispensing container of a viscous anti-plague dentifrice
comprising such a dentifrice, which comprises 0.1 to 1% of triclosan, in a resilient squeezahle dispensing con-
tainer which has a walled dispensing chamber, in which container parts thereof that contact the dentifrice during
storage and during dispensing thereof isfare of material(s) that isfare compatible with the triclosan in the den-
tifrice and do(es) not cause excessive loss(es} of anti-plaque properties of the dentifrice dispensing container,
which material is a synthetic organic polymeric plastic setected from the group consisting of polyfiuorocarbons,
polyviny! halides, polyethylene terephthalates, poly-lower alkyfenes, polymethyl pentenes, polyallomars,
nylons, palyacrylates, polymethyl methacrylates, polyesters, polyethers, polycarbonates and polysulfone and
mixtures and pluralities thereof.

The dentifrice preferably contains 0.1 to 0.8% of triclosan and the parts of dispensing container that contact
the dentifrice are of a synthetic organic polymeric plastic selected from the group consisting of polytetraf
lucroethylenes, polyviny! chlorides, polycarbonates and polysulfones.

The invention also extends to a resilient squeezable dispensing container of a viscous anti-plague, anti-
tartar dentifrice comprising such a dentifrice which comprises 0.1 to 1% of triclosan, 0.1 to 3% of polyphosphaie
and 0.01 to 2% of a stabilizing terpene or stabilizing flavouring agent which stabilizes the triclosan in the pre-
sence of synthetic organic polymeric plastic container parts, in a resilient squeezable dispensing container
which has a walled dispensing chamber in which container parts thereof that contact the dentifrice during stor-
age and during dispensing theraef are of materiai(s) that is/are compatible with the triclosan in the dentifrice
and do{es) not cause excessive loss{es) of anti-plaque properties of the dentifrice during storage thersof in
and dispensing thereof from the squeezable dispensing container, which material is a synthetic organic
polymeric plastic selected fram the group consisting of polyfluorocarbons, polyvinyl halides, polyethylene
terephthalates, poly-lower alkylenas, polymethyl pentenes, polyallomers, nylans, polyacrylates, polymethyl
methacrylates, polyesters, polyethers, polycarbonates and polysulfones, and mixtures and pluralities therecf.

The parts of the dispensing container that contact the dentifrice preferably include a bag or liner of & lami-

nate of polyethylene and polyethylene terephthalate.

Claims

1. A resilient squeezable dispensing container of a viscous anti-plague dentifrice comprising such a dentif-
rice, which comprises an effective anti-plaque propartion of riclosan, in a resilient squeszable dispensing
container which has a walled dispensing chamber, in which container parts thereof that contact the den-
tifrice during storage and during dispensing thereof are of malerial{s) that is/are compatible with the tric-
losan in the dentifrice and do(es) not cause excessive loss{es) of anti-plaque properties of the dentifrice
during storage thereof In and dispensing thereof from the squeezable dispensing container.

2. Adispensing container of dentifrice as claimed in Claim 1 characterised in that the parts of the dispensing
container that contact the dentifrice are of soiid synthetic organic polymeric plastic material and the den-

tifrice is in paste or gel form.

3. A container of dentifrice as claimed in Claim 1 or Claim 2 in which the parts of the dispensing container
that contact the dentifrice during storage in and dispensing from it are of material(s) selected from the group
consisting of polyfluorocarbons, polyvinyl halides, polyethylene terephthalates, poly-lower atkylenes,
polymethyl pentenes, polyallomers, nylons, polyacrylates, polymethyl methacrylates, polyesters,
polyethers, polycarbonates and polysulfenes, and mixtures and pluralities thereot.

4. A container of dentifrice as claimed in Claim 1, 2 or 3 characterised in that the dentifrice is an aqueous
paste or gel or mixture thereof, which comprises a vehicle, a polishing agent, a surfactant and triclosan,
and the container is hand holdable and squeezable and comprises a walled resilient tube, a flexible bag
or liner, a bottom for such tube, an air check valve to prevent passage of air out from between the bag
and the tube, nearthe bottom thereof, during sgueezing of the package, and to permit entrance of air during
resilient return of the tube to normal shape after release of squeezing forces, a dispensing passageway
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and an outlet, with the passageway communicating the dentifrice in the bag or liner with the outle, and
dentifrice suckback limiting means between the dispensing outlet and the flexible bag, which limit entry
of air into the dispensing container through the cutlet and thereby prevent belching of air from the dispesns-

ing container during use thereof.

A container of dentifrice as claimed in Clalm 4 characterised in thatin the squeezable dispensing container
the portion of the bag or liner that contacts the dentifrice is of polytetrafluorcethylene or polyvinyl chloride.

A container of dertifrice as claimed in Claim 4 er Claim 5 characterised in that the bag or liner is a laminate
which may include a barrier layer of metal.

A container of dentifrice as claimed in Claim 4 or Claim 6 when appendant to Claim 4 characterised in
that the partion of the bag or liner that contacts the dentifrice is of polyethytene.

A container of dentifrice as claimed in Claim 7 characierised in that the bag or liner is of a laminate of
polyethylene and polyethylene terephthalate.

A container of dentifrice as claimed in Claim 6 or Claim 8 characterised in that the bag or liner laminate
has an aluminium coating betwean taminae, e.g. polyethylene and polyethylene terephthalate laminae.

A dispensing container of dentifrice as claimed in any one of Claims 1 to 9 characterised in thal the parts
of dispensing container that contact the dentifrice are of a synthetic organic polymeric plastic selected from
the group consisting of polytetrafiucroethylenes, polyvinyl chlorides, polycarbonates and polysulfones.

A container of dentifrice a5 claimed in any one of the preceding claims characterised in that the dentifrice
comprises 0.1 to 1% of triclosan, e.g. 0.1 to 0.8% of wriclosan.

A container of dentifrice as claifed in any one of the preceding claims characterised in that the dentifrice
comprises an effective anti-tartar proportien of palyphosphate.

A container of dentifrice as claimed in Claim 12 characterised in that the dentifrice comprises 0.1 to 3%
of polyphosphate. .

A container of dentifrice as ¢laimed in any one of the preceding claims characterised in that the dentifrice
comprises an effective proportion of an antibacterial enhancing agent (AEA) which is a synthetic anionic

polymeric polycarboxylate.

A container of dentifrice as claimed in Claim 14 characterised in that the AEA is methyl vinyl sther/maleic
anhydride copolymer of average molacular weight in the range of 1,000 to 1,000,000,

A container of dentifrice as ¢claimed in any one of the preceding claims characterised in that the dentifrice
comprises an effective proportion of a source of fluoiine fon sufficient to stabilize the polyphosphate

against enzymatic hydrolysis.

A container of dentifrice as claimed in Claim 16 characterised in that the source of flucrine ion is 0,005 to
3% of an inarganic fluoride or monofluorophosphate.

A container of dentifrice as claimed in any one of the preceding claims characierised in that the dentifrice
cornprises 0.2 to 0.8% of triclosan, 0.5 to 3% of polyphesphate, 0.005 to 3% of a source of fluorine ions
and 6.2 to 5% of synthetic anionic polymeric polycarboxylate.

A container of dentifrice as claimed in any one of the preceding claims characterised in that the dentifrice
comprises a stabilizing proportion of & terpene er a flavouring agent which stabitizes the triclasan in the
presence of polymeric plastic dispensing container part(s).

A container of dentifrice as claimed in Claim 19 characterised in that the dentifrice comprises 0.01 to 2%
of stabilizing terpene(s) and/or flavour(s).
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A resilient squeezable dispensing container of a viscous anti-plaque, anti-tartar dentifrice comprising such
a dentifrice which comprisas 0.1 10 1% of riclosan, 0.1 to 3% of polyphosphate and 0.01 to 2% of a stabi-
lizing terpene or stabilizing flavouring agent which stabilizes the friciosan in the presence of synthetic

erganic polymeric plastic confainer paris.

A container of dentifrice as claimed in any one of the preceding claims characterised in that the dentifrice
comprises 0.1 to 1% of triclosan, 0.1 to 3% of tetrasodium pyraphosphate, sodium tripolyphosphate or
sodium hexametaphosphate or any mixture thereof, 0.05 to 1% of sodium fiuoride or sadium monof-
luorophosphate or a mixture thereof, 0.2 10 5% of polyvinyl methyl ether/maleic anhydride copolymer, and

0.05 to 1% of stabilizing terpene(s).
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