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COMPOSICION DENTiIFRICA DE COMPONENTE DUAL PARA
FLUORIZAR LOS DIENTES

Antecedentes de la Invencién

] Campo de la Invencién

Esta invencién estd dingida a una composicién dentifrica que
contiene compuestos de fluoruro acidulados efectivos como agentes anti-
canes y mas particularmente a una composicién dentifrica de
componente dual de fluoruro de fosfato acidulado para fluonzar los
dientes

2 El Previo

Se ha conocido durante largo tiempo mcluir compuestos que
contienen fluoruro en dentifricos como agentes anti-caries, y se ha
establecido que estos compuestos son efectivos en reducir la incidencia
de la canes dental Los compuestos de fluoruro que son considerados
como los més efectivos son el fluoruro de sodio, ¢l monofluorofosfato de
sodio y el fluoruro estanoso Los compuestos de fluoruro son efectivos
principalmente debido a los 1ones de fluoruro los cuales mejoran la
resistencia 4dcida del esmalte dental y aceleran la re-muneralizacién (es
decir la re-calcificacion) de los dientes débiles en su etapa temprana
cuando la descalcificacién ha procedido solo ligeramente El efecto de
mejorar Ia resistencia dcida del esmalte se considera debido al hecho de
que los 10nes de fluoruro son incorporados dentro de una rejilla de cnstal
de hidroxiapatita que es el principal constituyente del esmalte dental o, en
otras palabras, los 1ones de fluoruro fluonzan parcialmente la
hidroxiapatita y reparan simultinecamente las nregulandades de la rejilla



La efecividad del tratamiento de fluoruro en proporcionar
resistencia 4cida al esmalte dental depende de la cantidad de 16n de
fluoruro que esta dispomble para ]a deposici6n en el esmalte que se estd
tratando Ademés, usando NaF amortiguado de fosfato, l1a incorporacién
de flior como CaF; en el esmalte dental se facilita a bajos niveles de pH
lo cual incrementa la solubilidad del esmalte Prencipe y otros, Coloide &
Quimuca de Superficie, 4to Congreso Quumico de Amenica, NY (Agosto
25 a 30, 1991) Es, consecuentemente, deseable formular un dentifrico de
fluor de fosfato acidulado para mejorar la deposicion de fluor hacia y
toma dentro del esmalte dental

El fluoruro de fosfato acidulado se divulga en las Patentes de los
Estados Umdos 4,080,440 y 5,603,992 como suminmistrado en un
dentifico de componente dual que comprende un pnmer componente
acidico envasado separadamente que contiene una sal de fluoruro tal
como NaF, la cual con un segundo componente que contiene 16n de
calcio catibnico envasado separadamente, forma el dentifrico de dos
componentes para la re-mineralizacion de los dientes Aunque estoas
formulaciones de dos componentes envasadas separadamente evitan
cualesquiera reacciones entre ingredientes dentro del pnmer y segundo
componentes durante el almacenamiento, ante la aphcacion a los dientes
la sal de fluoruro comenzara a reaccionar con el 1on de calcio catiémco,
reduciendo 1a disponibilidad de fluoruro para fluonzacién de los dientes
Adicionalmente, una reaccién ocurre durante el almacenamuento dentro
del msmo primer componente, entre el 4cido, el fluoruro de sodio y el
abrasivo de silice dentro de él, reduciendo 1a biodisponibilidad del 16n de
fluoruro El ingrediente abrasivo de silice amorfa generalmente usado en
dentifricos es uno de los abrasivos disponibles méas quimicamente mnertes,
sin embargo, los 4tomos de oxigeno cargados negativamente de Ia silice
son protonados en ¢l ambiente 4cido, y el lmdrogeno de las fracciones
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resultantes de hidroxilo (OH) se enlazan a los iones de fluoruro
disponibles liberados del fluoruro de sodio Este enlace de fluoruro-OH
ocurre en los sistemas de abrasivo de silice de fluoruro de fosfato
acidulado divulgados en las Patentes del arte previo 4,080,440, y
5603,922 por lo cual, 1a cispombilidad de los 10nes de fluoruro presentes
en el dentifrico para fluonzar el esmalte ante su aplicacién se reduce
signficativamente La magmitud de esta reduccién en fluoruro dispomble
se demuestra aqui posteriormente

Consecuentemente, existe una clara necesidad de formular un
dentifrico estable de fluoruro de fosfato acidulado, que tiene el fluoruro
méximo suministrable

RESUMEN DE LA INVENCION

De acuerdo con la presente mvencién se proporciona un método
para fluonzar el esmalte dental usando un dentifnco de multiples
componentes que comprende dos componentes acuosos semi-s6hdos
envasados separadamente, ¢l pnmer componente que contiene fluoruro
de sodio como una fuente de 1ones de fluoruro, en un vehiculo oralmente
aceptable que tiene un pH de por lo menos alrededor de 7,5 y, el segundo
componente el cual estd tibre de fluoruro que contiene tanto una fuente
de 1ones de fosfato como un acido para proporcionar un pH de desde
alrededor de 2,5 hasta alrededor de 5,0, en un vehiculo oralmente
aceptable, cada componente que contiene un abrasivo siliceo y cada
componente que estd hbre de cualquier componente que contiene 16n de
calcio catibnico, tal como sales de calcio solubles en agua, por lo cual
ante el mezclado de los componentes, se forma una mezcla que tiene un
pH de desde alrededor de 4,0 hasta alrededor de 6,0, por lo cual ante la
aplicacion de la mezcla a los dientes, la disponibihidad de i1ones de

\
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fluoruro se mejora

No ha habido reconocimiento en el arte previo de la pérdida
significativa de la dispombilidad de fluoruro durante periodos extendidos
de almacenamiento, que resultan de la mnteraccién de abrasivos de silice
generalmente ertes, con fluoruro de sodio, cuando el NaF estd presente
como la fuente de fluoruro en dentifricos que tienen un ambiente acido
De acuerdo con la presente invencién, tal como se demostrard
adicionalmente aqui, la mejorada dispombilidad de fluoruro que resulta
de la separacién del acido y el fluoruro en componentes separados del
dentifnico, cada uno que contiene un abrasivo de sflice, es mesperada y
significativa

Descripcién de las Modahdades Preferidas

Durante el wuso, los componentes del dentifnco de dos
componentes de la presente invencién comprenden un prnmer
componente de dentifrico que contiene fluoruro de sodio y abrasivo de
silice, y un segundo componente de dentifico que contiene écido y
abrasivo de sflice , estos dos componentes se combinan preferiblemente
en proporciones en peso aproximadamente iguales, en forma tal que
alrededor de una mitad de la concentracidn de cualquier ingrediente
particular dentro de cualquer componente estard presente cuando los
componentes se combinan y aplican a los dientes, como por cepillado
Ambos componentes se formulan para proporcionar similares
caracteristicas fisicas evidentes, en forma tal que los dos componentes
son suministrados simultineamente en las cantidades predeterminadas
por extrusion desde un tubo de multiples compartimientos o dispositivo
de bomba



Vehiculo Dentifrico Comun a Ambos Componentes

En la preparacion de los componentes individuales del dentifrico
de la presente mvencién, el respectivo fluoruro de sodio o dcido se
incorpora dentro de un vehiculo de dentifrico adecuado para uso en la
cavidad oral, el cual contiene agua, humectante, tensioactivo y un agente
de puhdo o abrasivo El humectante es generalmente una mezcla de
humectantes, tal como glicerol, sorbitol y pohetilenghcol de un peso
molecular en el rango de 200 a 1 000, pero otras mezclas de humectantes
y humectantes simples pueden tambien emplearse El contemido de
humectante dentro de cada uno de los dos componentes esti en el rango
de alrededor de 20% hasta alrededor de 50% en peso y prefeniblemente
alrededor de 30 hasta alrededor de 45% en peso El contemdo de agua es
de desde alrededor de 20% hasta alrededor de 45%, y preferiblemente de
alrededor de 30 hasta alrededor de 42% en peso

Agentes activos de superficie o tensioactivos pueden mcorporarse
en el vehiculo de los componentes individuales de la presente mvencién,
como un ingrediente para ayudar en la dispersién a todo el través del
dentifnco a todo el través de la cavidad oral cuando se aphca all:, asi
como, para mejorar la aceptabiidad cosmética del dentifrico y las
propiedades de formacién de espuma Se prefieren los tensioactivos
amonicos en el pnmer componente que contiene fluoruro de sodio Los
tensioactivos no 16nicos se prefieren en ¢l segundo componente que
contiene acido

Ejemplos de adecuados tensioactivos amémicos para uso en el
primer componente de la presente invencion incluyen sales solubles en
agua de los sulfatos de alquilo superior o sulfoacetato, tal como sulfato
lauril de sodio, sulfoacetato launil de sodio u otros adecuados sulfatos de
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alquilo o sulfoacetatos que tienen 8 a 18 4tomos de carbono en el grupo
alquilo, sales solubles en agua de mono-ghicéndos sulfonatados de 4cidos
grasos supenores, tales como sulfonato mono-ghcéndo de coco de sodio
y otro mono-ghcéndo sulfonatado adecuado de écido graso de 10 a 18
dtomos de carbono, sales de fosfato lauril de sodio de amidas de 4cido
graso superior, por ¢jemplo, dcidos de 12 a 16 dtomos de carbono, con
ammoacidos ahifdticos inferiores, por ejemplo, taurma o sarcosina, u otro
ammodcido de 2 a 6 atomos de carbono, tal como sodio-N-metil-N-
palmitonl taundo, sodio N-lauroil-, N-minstoil- y N-palmitoil
sarcosinatos, sales solubles en agua de los ésteres de dichos 4cidos grasos
con acido 1setionico o con mono-sulfato de glicerol, tal como la sal de
sodio de mono-glicendo mono-sulfatado de dcidos grasos de aceite de
coco hidrogenado, sales solubles en agua de sulfonatos de olefina, por
ejemplo, sulfonatos de alqueno o sulfonatos de hidroxialqueno o sus
mezclas que tienen 12 a 16 dtomos de carbono en la cadena de carbono
de la molécula, y jabones solubles en agua de acidos grasos superiores,
tales como aquellos de 12 a 18 atomos de carbono, por ejemplo , 4cidos

grasos de coco

Ejemplos de adecuados tensioactivos no 16micos para uso en el
segundo componente de la presente invencién mncluyen condensados de
ésteres de sorbitan de 4cidos grasos con oxido de etileno (pohisorbatos)
tal como mono-oleato de sorbitan con desde alrededor de 20 hasta
alrededor de 60 moles de 6xido de etileno Un polisorbato
particularmente prefendo es el Pohsorbato 20, pohoxietileno 20 mono-
laurato de sorbitan, mercadeado por ICI, Newcastle, Delaware 19720

Adicionales tensioactivos no 16micos adecuados utiles en el
segundo componente de la presente mvencién son los productos de
condensacién de un oxido de alfa-olefina que contiene 10 a 20 itomos de

Q
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carbono, un alcohol pohhidrico que contiene 2 a 10 4tomos de carbono y
2 a 6 grupos lidroxilo, y ya sea 6xido de etileno o una mezcla de 6xtdo
de ctileno y 6xido de propileno Los tensioactivos resultantes son
polhimeros que tienen un peso molecular en el rango de desde alrededor
de 400 hasta alrededor de 1600, contienen desde alrededor de 40% hasta
alrededor de 80% de éxido de etileno, en peso, y tienen una relacion
molar de 6xido de alfa-olefina con respecto a alcohol polihidrico en el
rango de desde alrededor de 1 1 hasta alrededor de 1 3, respectivamente
Otros tensioactivos no 16nicos Gtiles en Ia presente mnvencion mmcluyen
condensados de ésteres de sorbitan de 4cidos grasos con poletilenglicol
tal como dusostearato de sorbitan condensado con polietilenghicol

El agente activo de superficie puede estar presente en uno o ambos
de los componentes de las composiciones de la presente invencion, a una
concentracion de alrededor de 0,1 hasta alrededor de 5,0% en peso,
preferiblemente alrededor de 0,2 hasta alrededor de 1,5% en peso del

componente particular

Matenales abrasivos de silice utiles en la practica de la invencion
incluyen, silices preferidas que tienen un tamafio promedio de particulas
de hasta alrededor de 20 micrones, mcluyendo una silice ldratada
amorfa precipitada, tal como Zeodent 115, mercadeada por JM Huber
Chemicals Division, Havre de Grace, Maryland 21078, o Sylodent 783
mercadeado por Grace Davidson, Baltimore, Maryland 21203

El abrasivo de sihce esti presente en cada uno de los dos
componentes de dentifrico de la presente invencién a una concentracton
de desde alrededor de 5 hasta alrededor de 30% en peso, y
preferiblemente alrededor de 5 hasta alrededor de 20% en peso del
respectivo componente
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n ue ene Fuente de Fluoruro

El pnmer componente de la composicién dentifrica de la presente
invencion contiene fluoruro de sodio, como la fuente de 1ones de
fluoruro El fluoruro de sodio se mcorpora en el pnmer componente a
una concentracion de alrededor de 0,1 hasta alrededor de 3,0% en peso, y
prefeniblemente a alrededor de 2,0 hasta alrededor de 2,5% en peso A
estas concentraciones prefendas, alrededor de 4 500 ppm hasta més de 5
600 ppm, el 1on de fluoruro sera dispomible en solucién, cuando los
pnmer y segundo componentes combinados de 1a composicidn dentifrica

se mezclan y aplican a los cientes

Es también critico para la prictica de la presente invencién que el
prnimer componente sea mantemido a un pH de por lo menos alrededor de
7.5, y preferiblemente a un pH de por lo menos alrededor de 8,0 Los
solicitantes han descubierto que el NaF es estable en presencia del
abrasivo de silice umcamente en un ambiente de pH bésico o neutral Un
agente amortiguador, tal como hidréxido de sodio y bicarbonato de sodio
o fosfato de sodio puede emplearse para ajustar el pH del componente de
dentifrico que contiene el 16n de fluoruro a los deseados mveles bésicos,

§1 €8 necesar1o

Componente que Contzene Acrdo

El segundo componente de 1a composicién dentifrica de la presente
mmvencién, el cual s¢ mantiene separado fisicamente del pnmer
componente hasta le mezcla antes del uso, contienen un 4cido o mezcla
de &cidos, para acidular el dentifrico cuando los dos componentes se
mezclan antes del uso Los compuestos acidicos que pueden estar
presentes en el segundo componente mncluyen icidos tanto minerales
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como organicos, tales como, icido sulfunico, dcido clorhidnico, acido
maleico, dcido algimico, dcido citrico, 4cido succimico, acido léctico,
dcido tartirico, bitartrato de potasio, citrato de sodio acido, dcido de
fésforo, y fosfato de acido de sodic Los fosfatos 4cidos se prefieren,
mcluyendo acido de fosforo, o sales de dcido de fosforo que contienen el
radical PO4, como dichos dcidos o sus sales 4cidas, tales como fosfato de
sodio monobasico, no solamente proporcionan la necesaria acidez, smo
que también proporcionan iones de fosfato, para mhibir cualquer
desmineralizacién del esmalte dental que puede ocurrir con la aplicacién
del dentifnco acidulado de dos componentes a los dientes
Adicionalmente, la combinaci6n de un &cido tal como el dcido de fosforo
y una sal dcida, tal como fosfato de sodio monobésico, proporciona
mejorada amortiguacién para lograr el deseado pH ante la mezcla de los
componentes del dentifico El acido prefendo, dcido de fosforo se
encuentra comercialmente disponible como un liqudo a 85% de
concentracién y el prefendo fosfato de sodio monobdsico estd

comercialmente disponible como un polvo de mono-hidrato

El acido se incorpora en el segundo componente de la composicién
dentifrica de la presente mvencién en una concentracién total de
alrededor de 0,7% hasta alrededor de 4% en peso y preferiblemente a
alrededor de 2,0 hasta alrededor de 3,0% en peso, la cantidad que es
suficiente para obtener un pH de desde alrededor de 2,5 hasta alrededor
de 5,0 y preferiblemente desde alrededor de 3,5 hasta alrededor de 4,5

La concentracidn de tones de fosfato dentro del segundo
componente de la presente invencién es de por lo menos alrededor de
0,05 M, con una concentracién de por lo menos alrededor de 0,2 M
prefenda



Otros Ingredientes Comunes a Ambos Componentes

Espesantes 1morganicos u orgdmcos pueden incluirse en ambos
componentes del dentifico de la presente invencién Espesantes
orgdmcos tales como, gomas naturales y sintéticas y coloides pueden
tambien incorporarse en la presente mvencion Ejemplos de dichos
espesantes orgamicos mcluyen carragina (mosto Irlandés), goma de
xantan y carboximetil celulosa de sodio, almiddén, pohivinilpirrolidona,
hidroxietilpropil celulosa, hidroxibutil metil celulosa, hidroxipropilmetil
celulosa, y hidroxietil celulosa Los espesantes inorganicos incluyen
compuestos de sithce amorfa que funcionan como agentes espesantes,
tales como compuestos de silices coloidales dispombles bajo nombres
comerciales tales como sflice fumante Cab-o-sil fabricada por Cabot
Corporation y distnbuida por Lenape Chemical, Bound Brook, New
Jersey, Zeodent 165 de JM Huber Chemcals Division, Havre de Grace,
Maryland 21078, y Sylox 15 de Grace Davidson, Baltimore, Maryland
21203 Una combinacién de agentes espesantes Inorganicos y orgianicos
se prefiere y puede estar presente en ambos componentes del actual
dentifrico en proporciones de alrededor de 0,5 hasta alrededor de 15% en
peso, prefeniblemente alrededor de 0,8 hasta alrededor de 6% en cada uno
de los dos componentes del dentifnico

Un producto dentifrico en bandas puede obtenerse usando el
dentifrico de multiples componentes de [a presente invencion, donde
colorantes de colores contrastantes se mcorporan en cada uno de los
componentes del dentifrico a ser dispensado, los colorantes que son no
téxicos cuando se usan en las cantidades sugeridas Los colorantes
usados en la prictica de la presente mnvencién incluyen tanto pigmentos

como tintas
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Los pigmentos usados en la prictica de la presente mnvenciéon
incluyen pigmentos no tdxicos, morginicos insolubles en agua tales
como dibxido de ftitamio, (T10;) y verdes de 6xido de cromo, azules
ultramarnos y rosados y dxidos fémcos Las tintas incluyen lagos de
tinta msoluble en agua preparados extendiendo sales de calcio 0 alummo
de tintas FD&C en alumina tal como lago FD& C Verde #1, lago FD&C
Azul #2, lago FD&C R&D #30 y lago FD&C # Amanllo 15 La
concentracion del pigmento o tinta en la composicién dentifrica varia
dentro del rango en una cantidad de desde alrededor de 0,0005 por ciento
hasta alrededor de 2 por ciento en peso del respectivo componente

Otros mgredientes que pueden incorporarse en uno o ambos
componentes de la presente invencion, incluyen agentes antibactenanos,
agentes, activos anti-canes, edulcorantes, sabor y preservativos, tales
como benzoato de sodio

Apgentes antibacterianos prefendos son los agentes antibactenanos
no catidmcos basados en compuestos fendhcos y bisfendlicos, éteres
difemlo halogenados tales como tnclosan, esteres de benzoato y
carbamlidas Los agentes antibactenanos catibmicos que se¢ prefieren
igualmente, incluyen sales de amomo cuaternano, tales como,
digluconato de clorhexidina, pueden incluirse unicamente en el segundo
componente que contiene dcido de la presente invencién Dichos agentes
antibacterianos pueden estar presentes en cantdades de desde alrededor
de 0,03 hasta alrededor de 1% en peso del componente particular

Activos anti-caries tales como tripolifosfato de sodio, pmofosfatos
de tetra-potasio o tetra-sodio, o sus mezclas, pueden estar presentes en
concentraciones de desde alrededor de 0,5 hasta alrededor de 8% en peso
del componente particular donde dichos activos son estables El
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contemdo de edulcorante serda normalmente el de un edulcorante artificial
o sintético y su normal proporcién presente estara en el rango de 0,1 a
1% en peso del componente respectivo, preferiblemente 0,2 a 0,5% en
peso del respecivo componente El contemido de sabor, el cual es
preferiblemente una fruta o un sabor mezclado de menta/mentol, estara
usualmente en el rango de 0,5 a 2% en peso del respechivo componente,
preferiblemente 0,5 a 1,0% en peso del respectivo componente Los
contenidos de otros componentes o adyuvantes no excederin
normalmente de 10% en peso, a menudo serdn de menos de 5% en peso,
y pueden ser tan poco como 0%

Cuando los agentes antibactenanos no catiémicos se incluyen en
cualquiera de los componentes del dentifrico, tambien se incluira
prefenblemente desde alrededor de 0,05 hasta alrededor de 5% de un
agente mejorador antibacteriano (AEA) el cual mejora el suministro yla
retencion del agente antibactenano no catiénico a, y su retencién en las
superficies orales Los AEA utiles en la presente mvencién se divulgan
en las Patentes de los Estados Umdos U S 5,188,821 y 5,192,531, e
mcluyen policarboxalatos polimenicos aménicos sintéticos, en forma de
copolimeros 1 4 a 4 1 de anhidndo maleico o acido con otro monémero
no saturado etilénicamente pohmenzable, preferiblemente metil vinilo
éter/anhidnido maleico que tiene un peso molecular (P M ) de alrededor
de 30 000 hasta alrededor de 1 000 000, mas preferiblemente alrededor
de 30 000 hasta alrededor de 800 000 Estos copolimeros se encuentran
disponibles por gijemplo como Gantrez, por ¢jemplo, AN 139 (PM 500
000), AN 119 (PM 250 000) y prefeniblemente S-97 Grado
Farmacéutico (PM 700 000) dispomible en ISP Technologies, Inc,
Bound Brook, N J 08805



Preparacién del Dentifrico

Para preparar cualquiera de los componentes del dentifrico de la
presente invencién, generalmente los humectantes por ejemplo, los
mngredientes de glicenna, propilenghcol, polietilenghcol, son dispersados
con cualquier edulcorante y agua en un mezclador convencional, hasta
que la mezcla se vuelve una fase de gel homogenea Dentro de la fase de
gel se aprega un pigmento tal como Ti10,, cualquier agente antibacteriano
tal como triclosan, cualquier agente mejorador antibacteriano tal como
Gantrez, cualesquiera agentes de control de canes tales como pirofosfato
de tetra-sodioc o tripohfosfato de sodio o ambos, el segundo
componente el fosfato acido, y en el pnnmer componente 1a fuente de 16n
de fluoruro, es decir fluoruro de sodio Estos ingredientes se mezcian
hasta que se obtiene una fase homogénea Posteriormente los ingredientes
como el espesante, ¢l abrasivo de silice, el sabor y el tensioactivo son
agregados a alta velocidad bajo vacio de desde alrededor de 20 a 100 mm
de Hg El producto resultante es en el caso de cada componente un
producto homogéneo, semi-s6hido, o pasta extruible

Empaque del Dentifrico

La composicién dentifrica de multiples componentes de la presente
mvencion se empaca en un adecuado recipiente dispensador donde los
componentes son mantemdos separados fisicamente y desde los cuales
los componentes separados pueden dispensarse sincromzadamente como
una cinta para aplicacién a un cepillo dental Dichos recipientes son
conocidos en el arte Un ejemplo de un recipiente tal se un recipiente de
dispensado de dos compartimientos, tal como una bomba o tubo, que
tiene paredes laterales colapsables, como se divulga en las Patentes de los
Estados Umidos US 4,487,757 y 4,687,663, donde, €l cuerpo del
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recipiente se forma a partir de un sustrato plistico colapsable y se
proporciona con una particion dentro del cuerpo del recipiente,
defimendo compartimientos separados donde los componentes
fisicamente separados son almacenados y desde los cuales son
dispensados a través de un puerto de sahida de dispensado adecuado

El sigmiente ejemplo es adicionalmente ilustrativo de la presente
mvencion, pero se entiende que la mvencién no estd hmitada a él Todas
las cantidades y proporciones a las cuales se hace referencia aqui y en las
rervindicaciones del apéndice estan dadas en peso, a menos que se
establezca de otra forma

EJEMPLO

Un dentifrico de dos componentes de la presente invencién se
prepard, designado Pasta Dental I, que tienen un primer componente que
contiene fluoruro de sodio y abrasivo de silice y un segundo componente
que contiene fosfato dcido y abrasivo de sihce Los mgredientes y el pH
de cada uno de los dos componentes de la Pasta Dental I se muestran en
la Tabla 1, mas abajo



RN

Tabla I
Pasta Dental |
Ingredientes 1¥ componente | 2™° componente
“(en % en peso) (en % en peso)
PEG 600 3,00 3,00
Goma de Xantan 0,80 0,80
Sorbitol 37.15 36,58
| Agua 39,24 38.24
Fluoruro de Sodio* 221 —
Benzoato de Sodio 0,50 0,50
Acido Fosfonico 85% — 0,96
Fosfato de Sodio monobasico o 1,82
Sacarosa de sodio 0,25 0,25
Tinta 0,50 0,50
Sylox 15 10,0 10,0
Zeodent 115 5,35 5,35
Polisorbato 20 — 0,50
Sulfato Lauril de Sodio 1,0 —_
Sabor 0,50 0,50
Total (%) 100% 100%
pH 8,0 3,5

*Contiene potencialmente S 000 ppm de F liberable con combinacién de los I¥ y 2°
componentes ante la mezcla antes de ia aplicacién a la dentadura

Para determinar la dispomibihdad del 16n de fluoruro del dentifrico
de multiples componentes de la presente invencion, después del
almacenamuento durante un periodo de 8 semanas, los I y 2™
componentes de la Pasta Dental I se mezclaron conjuntamente, diluyeron
mul veces usando una solucién amortiguadora comercialmente disponible
(Ornion TISAB 1I), a temperatura ambiente, la concentracién del 16n de
fluoruro dispomible se determmé usando un Anahizador Cormng Modelo
350 pH/16n, Corning Inc, Corming N Y, equipado con un Electrodo de
Fluoruro Orion, Modelo #94-09, Onon Research Products, Boston, Mass
La salida EMF del Electrodo de Fluoruro Onon se convirié a ppm de
fluoruro mediante una calibracién logaritmica-hneal establecida con
concentraciones conocidas de fluoruro en la solucidn amortiguadora y el
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ppm resultante de fluoruro disponmible determinado como se registra en la
Tabla III, de abajo

Con propésitos de comparacion, el procedimento se repihé
excepto porque el dentifrico ensayado en cuanto a dispombilidad de
fluoruro era un dentifrico de fluoruro de fosfato acidulado de un umico
componente del arte previo, que contiene un abrasivo de silice designado,
Pasta Dental II, que tiene los ingredientes y el pH listados en la Tabla II,
de abajo Haciendo referencia a la Tabla II, notar que la cantidad del
fluoruro de sodio dentro de la Pasta Dental II es la mitad de la del I
Componente de la pasta Dental I, en forma tal que un potencial
comparable de 5 000 ppm de fluoruro puede sumimstrarse ante el uso por
cada uno Después de ocho semanas comparables de almacenamiento, el
fluoruro soluble dispomble de la Pasta Dental I1 se ensay6 usando la
misma metodologia que la usada para la Pasta Dental | y los resultados se
registraron en la Tabla III, de abajo

Zo



Tabla II

Pasta Dental 11

Ingredientes Composicion (en % en peso)
PEG 600 3,00
Goma de Xantan 0,80
Sorbitol 34,37

| Agua 39,345
Fluoruro de Sodio 1,105
Benzoato de Sodio 0,50

1do Fosforico 85% 0,96
Fosfato de Sodio monobésico 1,82
Sacarosa de sodio 0,25
Tinta 0,50
Sylox 15 10,0
Zeodent 115 5,35
Polisorbato 20 0,50
Sulfato Launl de Sodio 1,0
Sabor 0,50
Total (%) 100%
pH 5,0
Tabla I
Dispomibihidad de Fluoruro
Pasta dental analizada 16n de Fluoruro Soluble Disponible

Pasta Dental I 4 900
Pasta Dental II 3 800

Haciendo referencia a la Tabla IIl, 4 900 ppm es equivalente al
98% de dispombilidad del fluoruro en la Pasta Dental I y 3 800 ppm es
equivalente correspondientemente al 76% de dispombilidad del fluoruro
en la Pasta Dental II La diferencia del 22% en fluoruro dispomble entre
la Pasta Dental 1 de la presente mvencidn y la Pasta Dental II
comparativa es significativa e inesperadamente grande La magnitud de
la pérdida de fluoruro dispomble en la Pasta Dental II estd a un mvel de
significacién que vuelve la Pasta Dental II comercialmente inaceptable
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Lo que se Reivindica es,
1 Un método para la fluonizaci6n de dientes que utiliza un

sistema de dentifnco de dos componentes el cual estd hbre de
cualesquiera sales de calcio solubles en agua que comprende los pasos de
(1) preparar un primer componente dentifnico que contiene desde
alrededor de 2,0% hasta alrededor de 2,5% en peso de fluoruro de sodio
como la fuente de fluonzacién y que tiene un pH de por lo menos
alrededor de 7,5, y un segundo componente de dentifrico libre de
fluoruro, que contiene una fuente de 1ones de fosfato y un 4cido en una
cantidad suficiente para mantener ¢l pH en el rango de alrededor de 2,5
hasta alrededor de 5,0, ambos componentes de dentifrico que contienen
un abrasivo de silice, (2) mantener los primer y segundo componentes de
dentifnico separados el uno del otro hasta la aplicacién a los dientes que
requieren de fluonizacién, (3) mezclar los pnmer y segundo componentes
conjuntamente para formar una mezcla que tiene un pH de desde
alrededor de 4,0 hasta alrededor de 6,0, (4) aphcar la mezcla a los
dientes, por lo cual se observa mejorada dispomibiidad de 10nes de
fluoruro en el esmalte dental

2 El método de la reivindicacion 1, donde la fuente de 10nes
de fosfato es dcido fosforico, monobasico de fosfato de sodio o una

combinacién de ellos

3 El método de la reivindicacién 1, donde el pnmer
componente contiene desde alrededor de 0,1 hasta alrededor de 3,0% en
peso de fluoruro de sodio

4 El método de la reivindicacién 1, donde el segundo
componente contiene desde alrededor de 0,7 hasta airededor de 4% en
peso de un fosfato dcido y una sal 4cida
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5 El método de la reivindicacion 4, donde el fosfato dcido es
acido fosforico y la sal écida es monobéasica de fosfato de sodio

6 El método de la rertvindicacién 1, donde el pH del primer
componente es por lo menos alrededor de pH 8,0

7 El metodo de 1a retvindicacién 1, donde el acido esta en una
cantidad suficiente para mantener el pH del segundo componente en el
rango de alrededor de pH 3,5 hasta alrededor de pH 4,5

8 El método de la rervindicacion 1, donde el abrasivo de silice
es una silice hdratada amorfa precipitada

9 El método de la retvindicacién 8, donde la composicidn
dentifica contiene desde 10 hasta 30% en total del abrasivo de silice
amorfo hidratado

10 El metodo de la reivindicacion 9, donde ambos
componentes del sistema de dentiffico contienen cada uno 15,35% en
peso del abrastvo de silice amorfo hidratado

11 El método de la rervindicacion 1, donde un tensioactivo se
mncorpora en ambos componentes del sistema de dentifnico

12  El método de la retvindicacidén 11, donde el tensioactivo
incorporado en el pnmer componente del sistema de dentifrico es sulfato
lauril de sodio y el tensioactivo incorporado en el segundo componente
del dentifrico es un condensado de ésteres de sorbitan de dcidos grasos
con 6xido de etileno
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DUAL COMPONENT DENTIFRICE COMPOSITION
FOR FLUORIDATING TEETH

Background Of The Invention

1 of the Invention

This mvention 18 directed to a dentifrice con;poamon cantaming
acdulated fluonde compounds effechve as anticanes agents and more
particularly to an acidulated phosphate fluonde dual component dentifice
compoartion for fluondatng teeth

2 The Prior Art

It has long been known to include fluorde contaming compounds 1n
dentifrices as anhcanes agents, and it has been estabhished that these
compounds are effective to reduce the madence of dental caries Fluonde
compounds which are deemed to be the most effective are sodium fluonide,
sodium monoflurophosphate and stannous fluonide The fluonde
compounds are effective mainly due to the fluonide 10ns which mmprove the
acid resistance of tooth enamel and accelerate remimmerahization
(e recalafication) of decayed teeth 1n thewr early stage when the
decalafication has proceeded only shightly The effect of improving the acd
reaistance of the enamel 18 believed to be due to the fact that the fluonide
1ons are mcorporated mto a crystal lattice of hydroxyapatite which 1s the
main constituent of tooth enamel or, . other words, flitonide 10ns parhally
fluonidate hydroxyapatite and smultancously reparr the lathce
wregulantes

The effectiveneas of fluoride treatment 1n providing acid remstance to
tooth enamel 18 dependent upon the amount of fluoride 1on which 1s
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DUAL COMPONENT DENTIFRICE COMPOSITION
FOR FLUORIDATING TEETH

d Of The Invention

1 Field of the Invention

This inventon 18 directed to a denhince composition contamning
acidulated fluoride compounds effective as anticanies agents and more
particularly to an acdulated phosphate fluonde dual component dentifnce
composathon for fluoridating teeth

2 The Prior Art

It has long been known to mclude fluonde contaiming compounds m
dentifrices as anticanes agents, and it has been established that these
compounds are effective to reduce the :ncidence of dental canies Fluonde
compounds which are deemed to be the most efiective are sodium fluonde,
sodium monoflurophosphate and stannous fluonde The fluonde
compounds are effechve mamly due to the flnonde 1ons which mmprove the
acd remistance of tooth enamel and accelerate remineralization
{ic recalcficaton) of decayed teeth mm thexr early stage when the
decalcification has proceeded only shightly The effect of improving the acd
remstance of the ename] 18 beheved to be due to the fact that the fluonde
1ons are wncorporated mto a crystal laitice of hydroxyepatite which 18 the
meain constituent of tooth enamel or, 1n other wards, fluoride 10ns partally
fluoridate hydroxyapatite and =mumultaneously reparr the lattice
uregulantes

‘The effectiveness of fluonde treatment 1n proniding acid remstance to
tooth enamel 18 dependent upon the amount of fluonide 1on which 18
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available for deposition on the enamel being treated. Also, usaing phosphate
buffered NaF, the incorporation of fuoride as CaFj into dental enamel is
facilitated at lower pH levels which increase enamel soluhbility. Prencipe et
al., Colloid & Surface Chemistry, 4% Chemical Congress of America, NY
(Aug. 25-30, 1991). It is, therefore, desirable to formulate an acidulated
phosphate fiuoride dentifrice to enhance fluoride deposition onto and
uptake into the tooth enamel

Acidulated phosphate finoride is disclosed in U.S. Patents 4,080,440
and 5,603,992 as delivered in a dual component dentifrice comprised of a
separately housed first acidic component containing a fluoride salt such as
NaF, which with a second separately housed cationic calcium ion containing
component, forms the two component dentifrice for tooth remineralization,
While these two separately housed component formulations avoid any

. reactions between ingredients within the first and second components

during storage, upon application to the teeth the fluoride salt will begin to
react with the cationic calcium ion, reducing the availability of the flucride
for flnoridation of the teeth. Further, a reaction occurs during storage
within the first component itself, between the acid, the sodium fluoride and
the silica abrasive therein, reducing the bioavailahility of the fluoride ion.
The amorphous ailica abrasive ingredient generally used in dentifrices is
oneofthemostchmicaﬂyinutabmﬁveaavaﬂahle,hm,thenegaﬁvdy
charged oxygen atoms of the silica are protonated in the acid environment,
and the resulting hydroxyl (OH) moieties hydrogen bond to the available
fluoride iona released from the sodium fluoride. This fluoride-OH bond
occurs in the acidulated phosphete fluoride silica abrasive systems
disclosed in prior art Patents 4,080,440, and 5603,922 whereby, the
availability of the fluoride ions present in the dentifrice to flucridate the
enamel upon application thereto is significantly reduced. The magnitude of
this reduction in available fluoride is hereinafter demonstrated.

'I'hus,'thereinadearneedtofmmulateastable, acidulated
phosphate fluoride dentifrice, having the maximum deliverable fluaride.
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SUMMARY OF THE INVENTION

In accordance with the present invention there 18 provided a method
for the fiuondahton of tooth enamel using a mmulhcomponent dentifnice
compnsed of two separately housed, semi-sohd agqueous components, the
first component contammng sodmm fluonide as a source of fluoride 10ns, 1n
an orally acceptable vehicle having a pH of at least about 7 5 and, the
second component which s fluoride free contamming both a source of
phosphate 10ms and an acid to provade a pH of from about 2 5 to about 5 0,
m an orally acceptable vehicle, each component contaimng a siliceous
abrasive and cach component being free of any cahomic calcoum ion
containing component, such as water soluble calcium salts, whereby upon
muxing of the components, a mixture having a pH of from about 4 0 to about
6 0 18 formed, whereby upon application of the mixture to the teeth, the
availability of fluoride ions 18 enhanced

There has been no recognition 1n the prior art of the significant loss
of fluonde avaulablity during extended periods of storage, resulting from the
mteraction of generally mert sihica abrasives, with sodum fluonide, when
NaF 18 present as the fluonde source in dentifnces having an acd
environment. In accordance with the present invention, as will be further
demonstrated herein, the enhanced fluoride availabihty resultmg from
separating the acid and the fluonide 1o separate dentifrice components, each
contmrung a mhca abrasive, 18 unexpected and significant.

Description Of The Preferred Embodiments

In uee, the components of the two component dentifrice of the
present mvenhton compnse a first sodium fluoride and silica abrasive
contaxmng denhfrice component, and a second acd and mlica abramive
contaiming dentifrice component, these two components are preferably
combmed m approximately equal weight proportions, so that about one-half
of the concentration of any particular ingredient within either component
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will be present when the components are combined and applied to the
teeth, as by brushing. Both components are formulated to provide aimilar
apparentphyaicalcharacteﬁsﬁcs,aothatthetwommponmtsare
gimultaneously delivered in the desired predetermined amounts by
extrusion from a multicompartmented tube or pump device.

Vehi to

In the preparation of the individual dentifrice components of the
present invention, the respective sodium fluoride or acid is incorporated
within a dentifrice vehicle guitable for use in the oral cavity, which containa
water, humectant, surfactant and a polishing agent or abrasive. The
humectant is generally a mixture of humectants, such as glycerol, sorbital
and polyethylene glycol of a molecular weight in the range of 200-1000, but
other mixtures of humectants and single humectants may also be
employed. The humectant content within each of the two components ia in
the range about of 20% to about 50% by weight and preferably about 30 to
about 45% by weight. The water content is from about 20% to about 45%,
and preferably about 30 to about 42% by weight.

Surface active agentsorsurfactantsmaybeincm-pomtedinthe
vehicleoftheindividualcompmm’mofthepreaenthmﬁon,asan
ingredimttoaidinthethomughdisperaimoﬂhedmﬁ:&ioethmugboutthe
oralcavitywhmapp]iedthereto,asweﬂas,toimprmthedmﬁfﬂce’a
cosmetic acceptability and the foaming properties. Anionic surfactants are
preferred in the first, sodium fluoride, containing component. Nonionic
surfactents are preferred in the second, acid, containing component.

Exampleaofsuita.hleanionicsurfactantaforuaeintheﬁrst
component of the present invention include water soluble salts of the higher
alkyl sulfates or sulfoacetate, guch as sodium lemryl sulfate, sodium lanryl
gulfoacetate or other suitable alkyl sulfates or sulfoacetates having 8 to 18
carbon atoms in the alkyl group; water soluble salts of sulfonated
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monoglycerides of hgher ifatty amds, such a8 sodium coconut
monoglyceride sulfonate or other surtable sulfonated monoglyceride of a
fatty acad of 10 to 18 carbon atoms, sodum leuryl phosphate salis of
amdes of higher fatty acad, e g, 12 to 16 carbon atom acds, with lower
aliphatic amino acids, e g., taunine or sarcoane, or other ammo acid of 2 to
6 carbon atoms, such as sodium-N-methyl-N-palmitoyl tauride, sodium N-
lauragyl-, N-mynistoyl- and N-palmitoyl sarcoamates, water soluble salts of
the esters of such fatty acids with isetmomic acd or with glycerol
monosulfaie, such as the sodium salt of monosulfated monoglycende of
hydrogenated coconut o1l fatty acids, weter soluble salts of olefin sulfonates,
¢ g., alkene sulfonates or hydroxyalkene sulfonates or muxtures thereof
having 12 to 16 carbon atoms 1n the carbon chamn of the molecule, and
water soluble soaps of hugher fatty acids, such as those of 12 to 18 carbon
atoms, ¢ g., coconut fatty actds

Examples of suitable nomomc surfactants for use in the second
component of the present mvention include condensates of sorbitan esters
of fatty acids with ethylene axide (polysorbates) such as sorbitan momo-
oleate with from about 20 to about 60 moles of ethylene omde A

particularly preferred polysorbate 1s Polysorbate 20, polyoxyethylene 20
sorbitan monolaurate, marketed by ICI, Newcastle, Delaware 19720

Additional suitable nomomic surfactants wuseful m the second
component of the present invention are the condensation products of an
alpha-olefin oxtde contaiming 10 to 20 carbon atoms, a polyhydric alcohol
contaiming 2 to 10 carbon atoms and 2 to 6 hydroxyl groups, end esther
cthylene oxide or a mixture of ethylene oxide and propylene omde The
resultant surfactants are polymers which have a molecular weight 1in the
range from about 400 to about 1600, contain from about 40% to about 80%
ethylene omide, by weight, and have an alpha-olefin oxide to polyhydnc
alcohol mole ratio 1n the range from about 1 1 to about 1 3, respectively
Other nomionic surfactants useful m the present mmvention include
candensates of sorbitan esters of fatty acids with polyethylene glycol such
as sarbitan dusostearate condensed with pelyethylene glycol
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The surfaceacﬁveagentcmbepresentinmeorbothcomponmtaof
the compositions of the present invention, at a concentration of about 0.1 to
about 5.0% by weight, preferably about 0.2 to about 1.5% by weight of the
particular component.

Siliceous abrasive materiale useful in the practice of the invention
include, preferred silicas which have a mean particle size up to about 20
microns; including & precipitated amorphous hydrated ailica, such as
Zeodent 115, marketed by J.M. Huber Chemicals Division, Havre de Grace,
Maryland 21078, or Sylodent 783 marketed by Grace Davidson, Baltimore,
Maryland 21203.

'Iheaﬂicaabrasiveispreaentineachot‘thetwodenﬁﬁice
components of the present invention at a concentration from about 5 to
aboutso%byweight.andpreferablyahautsmaboutzo%byweightofthe
respective component.

Fluoride Source Containing G !

The first component of the dentifrice composition of the present
invention contains sodium fluoride, as the source of fluoride ions. The
aodiumﬂuorideiahcorpomtedintheﬁrstmmponentataconeeninﬁonof
about 0.1 to about 3.0% by weight, and preferably at about 2.0 to about
2.5% by weight. At these preferred concentrations, about 4,500 ppm to over
5,600 ppm, fluoride ion will be available in solution, when the combined
first and second componenta of the dentifrice compoaition are admixed and
applied to the teeth.

Itiaalsocriﬁcaltothepracﬁcedthepreatinvmﬁmthattheﬁrst
componantbemni:;taineda:tapﬂofatleut&bout?.s.mdpreferablyata
pH of at least about 8.0. Appﬁcanta'havedismveredtbatNaFisstablein
thepreamceofthedﬁcemaahmﬁveanlyinaneutmlorbuicpH
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eovironment. A buffering agent, such as sodmum hydromide and sodmum
icarbonate or sodium phosphate may be employed to adyust the pH of the
fluonde 10n contaiming dentifrice component to the desired bamc levels, if
necessary

Acid Containing Component

The second component of the dentifrice composihon of the present
wnvention, which 18 mantamed phywcally separate from the first component
untl muxing before use, contains an acid or mixture of acds, to acidulate
the dentrfnce when the two components are mixed prior to use Acuhic
compounds which can be present in the second component mclude both
mmeral and organic acids, such as, sulfunc and, hydrochloric acid, malic
acd, algmmic acd, ainc aad, succnic amd, lachc acd, tertanc acid,
potassium hatartrate, acid sodrum aitrate, phosphonc acd, and sodium acid
phosphate Aad phosphates are preferred, mcluding phosphornic acd, or
salts of phosphoric acid contaming the radical PO4, as such acids or acid
salts thereof, such as sodum phosphate monobasic, not only provide the
necessary acidity, but, also provide phoaphate ions, to mhibit any tooth
enamel deminerahzation which may occur with the apphcaton of the two
companent acidulated dentifrice to the teeth Purther, the combmation of
an acad such as phosphoric acid and en acid aslt, such as sodium
phosphate monobasic, provides enhanced buffenng to achieve the desired
PH upon the mixing of the dentfrice components The preferred acd,
phosphoric acid 18 commeraslly available as a hquid at 85% concentration
and the preferred sodum phosphate monobamc 18 commeraally available as
a monohydrate powder

The acid 18 mcorporated i the second component of the dentfrice
compomtion of the present invention 1n a total concentration of about 0 7%
to about 4% by weight and preferably at about 2 0 to about 3 0% by weight,
the amount bemg sufficient to obtaun e pH of from about 2 5 to about SO
and preferably from about 3 S to about 4 5
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The concentration of phosphate ions within the second component of
thepreamtinvunﬁonisatleastahauto.OSM,withneoncenh'aﬁonofat
least about 0.2 M preferred.

Other Ingredients Common to Both Components

In.orgnnicororganicthickencrumaybeincludedinmebothofthe
components of the dentifrice of the present invention. Organic thickeners
suchas.nannalandayntheﬁcgumanndconoidsmayalaobeimorpomd
in the present invention. Examples of such organic thickeners include
carrageenan (Irish moss), xanthan gum and sodium carboxymethyl
cellulose, starch, polyvinylpyrrolidone, hydroxyethylpropyl cellulose,
hydroxybutyl methyl cellulose, hydroxypropylmethyl cellulose, and
hydroxyethyl cellulose. Inorganic thickeners include amorphous silica
compaundswhichﬁmcﬁonasthidneningamts. such as colloidal silicas
compoundcavaﬂableundsrtradmmesmchu&h-o-aﬂﬁ:medsﬂica
manufactured by Cabot Corporation and distributed by Lenape Chemical,
Bound Brook, New Jerscy, Zeodent 165 from JM. Huber Chemicsls
Division, Havre de Grace, Maryland 21078, and Sylox 15 from Grace
Davidson, Baltimore, Maryland 21203. A combination of inorganic and
organicthickeningagantaarepmfuredandmaybepresentinboth
components of the instant dentifrice in proportions of about 0.5 to about
15% by weight, preferably about 0.8 to about 6% in each of the two
dentifrice components.

Asuipeddenﬁﬁ-lceproductmaybeobtaineduaingthe
multicomponent dentifrice of the present invention, wherein colorants of
contrasting colors are incorporated in each of the dentifrice components to
bedispenaed;theeolormtsbdngnon—tmicwhenusedinthesuggeated
amounts. Colorants used in the practice of the present invention include
both pigments and dyes.

Piglnzntsuaedinthepracﬁoedthepreuntinvmﬁonh&udenon-
tmdc,waterinsolubleharganicpigmentsmchnsﬁtaniumdioxidemoa)
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and chrommm oxide greens, ultramanne blues and pinks and ferric oxides
Dyes mclhude water msoluble dye lakes prepared by extending calcrum or
alumimum salts of FD&C dyes on alurnina such as FD&C Green #1 lake,
FD&C Blue #2 lake, FD&C R&D #30 lake and FD&C # Yellow 15 lake The
concentration of the pigment or dye m the dentifrice composrhon ranges m
amount from about O 0005 percent to about 2 percent by weight of the
respective caomponent.

Other mgredients whuch may be mcorporated m one or both
components of the present invention, mclude antibactenal agents,
antitartar activea, sweetener, flavar and preservatves, such as sodium
benzoate

Preferred antibacterial agents are non-catiomic antbactenial agents
based on phenolic and sphenohc compounds, halogenated diphenyl
ethers such as triclosan, benzoate esters and carbanihdes Cationic
antibactennal agents which are also preferred, including quaternary
ammonrum salts, such as, chlarthexidine digluconate, can only be included
in the second acid contamning component of the present mnvention Such
antibactenial agents can be present ;n quantihes of from about 003 to
about 1% by weight of the parbcular component,

Antitartar actives such as sodium tnpolyphosphate, tetrapotassrum
or tetrasodrum pyrophosphates, or muxtures thereof, can be present mn
concentrations from about 05 to about 8% by weight of the particular
component mm which such actives are stable The sweetener content will
normally be that of an arbficial ox synthetic eweetener and the normal
proporhon thereof present will be 1n the range of 0 1 to 1% by weight of the
reapective component, preferably 02 to 0 5% by weight the reaspective
component The flavor comtent, which 1s preferably a fruit or mxed
peppermunt/menthol flavor, will usually be in the range of 05 to 2% by
weight of the respective component, preferably 0 5 to 1 0% by weight of the
reapective component. The contents of other components or adjuvents will

)
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normally not exceed 10% by weight, often will be leas than 5% by weight,
and can be as low as 0%.

When noncationic antibacterial agents are included in any of the
dentifrice components, there is also preferably included from about 0.05 to
about 5% of an antibacterial enhancing egent (AEA) which enhances the
ddivuyandretmﬁunofthenoncaﬁmicanﬁhac‘heﬁalagmtto, and
retention thereof on oral surfaces. AEA’s useful in the present invention are
disclosed in U.S. Patents 5,188,821 and 5,192,531; and include synthetic
anionic polymeric polycarbaxylates, in the form 1:4 to 4:1 copolymers of
maleic anhydride or acid with another polymerizable ethylenically
unsaturated monomer, preferably methyl vinyl ether/maleic anhydride
having a molecular weight (M.W.} of about 30,000 to about 1,000,000, most
preferably about 30,000 to about 800,000. These copolymers are available
for example as Gantrez, e.g. AN 139 (M.W. 500,000}, AN 119 M.W. 250,000)
and preferably S-97 Pharmaceutical Grade (M.W. 700,000) available from
ISP Technologies, Inc., Bound Brook, N.J. 08805.

Preparation of the Dentifrice

Towepareeitherofthedenﬁﬁicecompmmtsofthepreamt
invention, generslly the humectants e.g. glycerin, propylene glycol,
polyethylene glycol ingredients, are dispersed with any sweetener and water
inacunvmﬂonalmixu,unﬁlthemixunebecomeaahomogmwusgel
phase. Intothegclphasemaddedap&gmmtmchas'l‘mg, any
antibacterial agent such as triclosan, any antibacterial enhancing agent
such as Qantrez, any tartar control agents such as. tetrasodium
pymphosphnbeoraodhmtipolyphosphﬂeorboth,intheaeeond
eomponenttheaﬁdphosphmte.andintheﬁreteomponenttheﬂumideion
source, ie. sodium fluaride. These ingredients are mixed untdl a
homogenous phase is obtained. Thereafter the thickener, silica abrasive,
ﬂavarandsurfactnntingredimtsareaddednndtheingredientsnﬁxedat
highspeedundervacuumoffmmaboutzom 100 mm of Hg. The resultant

10
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product 18 m the case of each component 18 & homogeneous, semi-sahd,
extrudable paste product

Packaging of the Dentifrice

The multicomponent dentifrice composition of the present mvention
18 packaged m a euitable dispensing cantarner i which the components are
mantained phymcally separated and from which the aeparated components
may be dispensed synchronously as a ribbon for applicaton to a
toothbrush Such containers are known 1 the art. An example of such a
container 18 a two compartment dispenaing contamer, such as a pump or
tube, having collapaible sidewalls, as disclosed 1n US Patents 4,487,757
and 4,687,663, wherem, the container body 18 formed from a collapsible
plastic web and 18 provided with a parbhhon within the contamer body
definang separate compartments m which the physically separated
components are stored and from which they are dispensed through a
suitable dispensing outlet

The follomng example 18 further illustratve the present mvenhon,
but it 18 understood that the mmvention 18 not hmrted thereto All amounts
and proportions referred to heremn and in the appended claims are by
weight, uniess othermse stated

A two component dentifnice of the present mvention was prepared,
demgnated Toothpaste I, having a first sodium fluonnde and sihica abrasive
contammg component and a second acxd phosphate and sihca abrasive
contauning component The mgredients and pH of each of the two
components of Toothpaste I are itemuzed m Table I, below

11
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Table I
Toothpaste I
Ingredients 1¢ Com t .| 2=4 Component
(in weight %) fin weight %)
PEG 600 3.00 3.00
Xanthan Gum 0.80 0.80
Sorbitol 37.15 36.58
‘Water 39.24 38.24
Sodium fluoride* 2.21 e
Sodium benzoate 0.50 0.50
Phosphaoric Acid 85% —— 0.96
Sodium phosphate | —— 1.82
monobasic
'| Sodinm saccharin 0.25 0.25

Dye 0.50 0.50
Svlax 15 10.0 10.0

| Zeodent 115 5.35 5.35

| Polysorbate 20 i 0.50
Sodium Lanryl Sulfate | 1.0 ———
Flavor 0.50 0.50
Total % 100% - 100%
PpH 8.0 3.5

*ContampotmhnllySOOOppmrelmahleF‘mthonmbmanonofldand
2nd components upon admixing prior to application to the dentiture.

To determine the fluoride ion availability of the multicomponent
dentifrice of the present invention, after storage for a period of 8 weeks, the
1 and 2= components of Toothpaste I were mixed together, diluted one-
thousand times using a commercially available buffering solution (Orion
TISAB 1), at ambient room temperature; the available fluoride ion
concentration was determined using a Corning Model 350 pH/ion Anatyzer,
Corning Inc., Coming N.Y, equipped with a Orion Flucride Electrode, Model
#94-09, Orion Research Products, Boston, Mass. The EMF output from the

12
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Onon Fhuonde Electrode was converted to ppm fluoride by means of a
loganthmie-hnear calibration establhished wnth known concentrations of
fluonide 1 the buffening solution and the resultant ppm of available fluoride
determined has been recorded 1n Table I, below

For purposes of comparison, the procedure was repeated except the

dentifrice assayed for fluonde availabhty was a single compoment
acidulated phosphate fluonde dentifrice of the pnor art, contaming a silica
abrasrve demignated,
Toathpaste II, having the ingredients and pH hated m Table II, below
Referring to Tahle II, note that the emount of sodium fluonde withuin
Toothpaste I 18 one-half that of the 1% Component of Toothpaste I, so that a
comparable potential 5,000 ppm of fluonide would be dehivered upon use by
each. After a comparable eight weeka of storage, the available soluble
fluonde of Toothpaste II was assayed umng the same methodology as that
ueed for Toothpaste I and the results are also recorded 1n Table III, below

13
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Table IT
Toothpaste II
Ingredients Compogition
fin weight %)
PEG 600 3.00
Xanthan Gum 0.80
Sorbitol 34.37
Water 39.345
Sodium fhuoride 1.105
Sodium benzoate 0.50
Phosphoric Acid 85% 0.96
Sodium phosphate monobasic 1.82
‘| Sodinm saccharin 0.25
Dye 0.50
Sylox 15 10.0
Zeodent 115 5.35
Polysorbate 20 0.50
Sodium Lauryl Sulfate 1.0
| Flavor 0.50
Total % 100%
pH 5.0
Iable IIT
Fluoride Availability
Toothpaste Anatvzed Availgble Soluble Fluoride lon
{in ppm)
Toothpaste I 4,900
Toothpaste II 3,800

14
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Referring to Table IN, the 4,900 ppm 18 equivalent to 98% aveilability
of the fluoride 1n Toothpaste I and the 3,800 ppm 18 correspondingly
equivalent to 76% fluonide availability 1n Toothpaste I The 22% difference
in available fluonde between Toothpaste I of the present mvention and
comparative Toothpaste II 18 sigmficant and unexpectedly large The
magnitude of the loss of available fluoride 1n Toothpaste II 18 at a level of
sigmficance rendering Toothpaste II commercaally unacceptable

15
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What d is:

1. A method for the fluoridation of teeth utilizing a two component

dentifrice system which is free of any water soluble calcium salts
comprising the stepe of (1) preparing a first dentifrice component
containing from about 2.0% to about 2.5% by weight sodium fluoride as
the fluoridation source and having a pH of at least sbhout 7.5, and 2
second fluoride free, dentifrice component containing a source of
phoephate ions and an acid in an amount sufficient to maintein the pH
in the range of abont 2.5 to about 5.0; both dentifrice companents
containing a silicepus abrasive; (2) maintaining the first and second
dentifrice components separate fromn the other until application to teeth
requiring fluoridation; (3) mixing the first and second components
together to form a mixture having a pH of from about 4.0 to about 6.0,
(4) applying the mixture to the teeth, whereby enhanced availability of
flucride ions to tooth enamel is obaerved.

. The method of claim 1, wherein the source of phosphate ions is

phoephoric acid, sodium phosphate monobasic or a comhination thereof.

. The method of claim 1, wherein the first component contains from about

0.1 to about 3.0% by weight sodium flucride.

» The method of claim 1, wherein the second component contains from

about 0.7 to about 4% by welght of an acid phosphate and an acid salt.

. The method of claim 4, wherein the acid phosphate is phosphoric acid

end the acid salt is sodium phosphate monobasic.

- The method of claim 1, wherein the pH of the first component is at least

about pH 8.0.

16
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7 The method of claim 1, wherein the acid 18 1n an amount sufficient to
maintam the pH of the second component in the range of about pH 3 5
to about pH 4 5

8 The method of claim 1, wheremn the siliceous abrasive 18 a precipitated
amorphous hydrated silica.

8 The method of claim 8, wheremn the denhifrice composition contams from
10 to 30% 1n total of the amorphous hydrated silica abrasive

10 The method of claxm 9, wherein both components of the dentifrice
system each contamn 15 35% by weight of the amorphous hydrated sihca

abrastve

11 The method of claim 1, wheremn a surfactant 18 mcorporated n both
components of the denbfrice system

12. The method of claim 11, wherein the surfactant incorporated in the first
companent of the dentfrice system 18 sodium lauryl eulfate and the
surfactant mcorparated m the second component of the dentifrice 18 a
condeneate of sorbitan esters of fatty acids with ethylene oxde

17

\
!\;\



14
PCT REQUEST 808801
Original (for SUBMISBION) - printad on 02.03.2001 01 2343 PM
o Far receiving Office use only
o1 Intermational Applcation No.
02 |internstional Fiing Duis
03 Neme of recelving Office and "PCT_

Intemational Application®

04 [Form- PCT/RO/MO0Y PGT Raquest
041 | Prepared using PCT-EASY Versaion 2 91
(updated 01 01 2001)
0-5 Petition
The undersipned requests that the
present Intemational application be
processed according to the Patant
Cooperation Trealy
o-§ Recsiving Office (specifiedbythe  |gnited States Patent and Trademark
spplicant Office (USPTO) (RO/US)
0T  [Applicants or agents fiis reference | g088-01
! Tiths of invention _ DUAL COMPONENT DENTIFRICE COMPOSITION
FOR FLUORIDATING TEETH
T Appiicant
11 This person k. applicant only
2 | Applicant for all designated States
4 Name COLGATE-PALMOLIVE COMPANY
s Address 300 Park Avanue
New York, NY 10022
United States of Amsrica
-4 State of nutionality us
-7 State of resxlence us
I8 Telephaone No 732-878-7547
-8 Fucsimbe No. 732-878-7853
-4 | Appilcant andior Inventor
i 1-1 | This person s inventor only
i1 14 | Neme (LAST Firet) JOZIAK, Marilou, T
IH1-5 | Addrass 51 Burton Avenue
South Raver, NJ 08BB2
United States of America
T2~ | Applicant andior inventor
21 |Thepesonks inventor only
Ni-24 | Name (LAST Firsl) TAVSS, Edward, A
n-2-5 |Address

17 Kathy Strest
Kendall Park, NJ 086824

United States of America




®

=

Ly
24

PCT REQUEST Goge-01
Original {for SUBMISSION) - printed on 02.03 2001 01.23.43 PM
TR~ [Applicant andlor Inventor
iIl'3-1 | This person Is inventor only
Mi-3-4 | Nams (LAST First) FISHER, Stevan, W
N-3-5 | Address 321 Decatur Avenue
Middlesex, NJ 08846
. _ Unaited States of Ameraica
-4 Applicant and/or Invantor
li4-1 | This parson . iaventor only
44 | Name (LAST First) GAMBOGY, Robert, J
4.5 |Address 28 Matraick Court
Balle Mead, NJ 08502
United States of Ameraica
W1 |Agentor common representative, or
address for correapondence
herobyhas bean sppamted o scton | 292RE
behalf of the applicant(s) before the
competant intamnational Authorities as
iV 1-1 | Name (LAST Fist) SHAPIRO, Paul
V-1-2 | Address Colgate-Palmolive Company
9509 Raver Road
P O Box 1343
Piscataway, NJ 08855-1343
Dnitad States of Ameraica
IV 1-3 | Telaphone Na 732-878-7547
N-1-4 | Facsimfie No. 732-878-7853
V-1-5 | o-mall paul shapirofcolpal com
v Designation of States
V41  [Regional Patent

{other kinds of protection or treatment,
¥any sre specifisd between
parentheses aftar the desgnation(s)

concemsd)

AP GH GM KE LS MW MZ SD SL SZ TZ UG ZW
and any other State whaich iz a
Contracting State of the Harare Protocol
and of the PCT

EA AM AZ BY KG KZ MD RU TJ TM and any
other State which 13 a Contractaing State
of the Furasian Patent Convention and of
the PCT

EP AT BE CH&LI CY DE DK ES FI FR GB GR
IE IT LU MC NL PT SE TR and any other
State whaich ais a Contracting State of
the European Patent Convention and of
the PCT

OA BF BJCF CG CI Cf GA GN GN ML MR NE
SN TD TG and any other State which is a
nember State of OAPI and a Contractaing

State of the PCT

L€



®

L

4

PCT REQUEST 6088-01
Orginal {for 3UBMISSION) - printed on 02 03.2001 01.23.43 PM
V-2 National Patant AE AG AL AM AT AU AZ BA BR BG BR BY BZ
{othar kinds of protaction or treatment,

K any sre specifiad betwaan
parentheses afiar tha designation(s)
concamed)

CA CH&LI CN CR CU CZ DE DK DM DZ EE ES
FI GB GD GE GE GM HR HU ID IL IN IS JP

KE KG KP KR KZ LC LK LR LS LT LU LV MA
MD MG MK MN MW MX MZ NO NZ PL PT RO RU
SD SE SG SI SK 8L TJ TH TR TT TZ UA UG

U FALd
V3 National Patant (Stetes which have CO0 Colombaia
bacome party fo tha PCT after the
Issuance of this veralon of EASY)
va Precautionary Oesignation
Statement
In adkdition to tha designations made

under Qems V-1 V-2 and V-3 the
applicant aiso makes under Rule 4 8(b)
2l deslgnatiors which would be
permitted under the PCT sxcept any
designation{s) of the State{s) indrcatad
under tem V-8 baiow The apphcant
declares that those addiiona!
designations are subject to confimation
and that any designation which s not
confirmed before the axpimtion of 15

months from the priority dats s to bs
regarded as withdrawn by the appficant
ut the expiration of that time it
V6 Excluslion(s) from precautionary NONE
_— designations S
Vi1 gﬁ% ciaim of sariler nutional
V-1 | Fiing dats 06 March 2000 (06 03 2000) ~
V1 i-2 |Number 09/519,507
VI-1-3 | Counby us
Wiz~ | Priority document request M \
The receiving Offics is requested o |yT~1 B
prepare and iransmit to the
Intamational Bureau a ceariifled copy of
ths earfier spplication{s) Keniifad
— sbove a3 Bemis) —_—
Vil :;':T:"ﬂﬂﬂ Searching Authorlty  |European Patent Office (EPO) (ISA/EP)
o8N
Vi Check list number of sheots wlectronic Mw(s) akached
Vil 1 |[Request 4 -
Vii2 [Desciption 15 .
Vi3 | Clums 2 -
Vili4 | Absiract 1 EZABSTCO TXT
ViS5 | Drawings o -
vik? [ TOTAL 22
Accompanying itema paper document{s) stiached eleciionic fia{s) atteched
Vil-d | Fea caitlation sheet 7 -
VIIF1é [PCT EASY disketts - diskette
VI8 | Figure of the drewings which shauld
accompany the abstract
Vil-18 | Languagn of filing of the English

Intarnational sppilcation




PCT REQUEST

£3

4/4

Orignal {for BUBMISSION) prmnied on 02 03,2001 01 23.43 PM

X1 Signature of appiicant or agent

X-1-1 | Name (LAST Firet)

1) Sofurs

SHAPIRO, Paunl

FOR RECEIVING OFFICE USE ONLY

Date of actual receipt of the
purported intsrnational application

10-2 Drawings
10-2-1 | Recelved
10-2-2 | Not recelved

103
04 | Date of tmaly recsipt of tha reqitred
106

Comectnd date of actuml recsipt due
to later but timely recelved papere or
drawings completing the purporied
Intarnational application

comections undsr PCT Article 11(2)

Intsrational Searching Authority

[ Tranemitts) of senrch copy delayed
unti] asarch fes Is pald

FOR INTERNATIONAL BUREAU USE ONLY

111

Dsta of recaip of the record copy by
the Intemational Bursau




10

15

20

25

30

35

6088-01

-

DUAL COMPONENT DENTIFRICE COMPOSITION
FOR FLUORIDATING TEETH

Bac d Of The Invention

1 Field of the Invention

This mvention 1s directed to a dentifnce composition contamning
acidulated fluonide compounds effective as anticaries agents and more
particularly to an acidulated phosphate fluonde dual component dentifnnce
composition for fluondating teeth

2 The Pnor Art

It has long been known to include fluonde contaming compounds 1n
dentifnces as anticanies agents, and it has been established that these
compounds are effective to reduce the imncadence of dental canes Fluonde
compounds which are deemed to be the most effective are sotium fluonde,
sodium monoflurophosphate and stannous fluonde The fluonde
compounds are effective mainly due to the fluoride 1ons which improve the
acid resistance of tooth enamel and accelerate remmneralization
(1 e recalaficabon) of decayed teeth in their carly stage when the
decalcification has proceeded only shightly The effect of improving the acid
resistance of the enamel 13 beheved to be due to the fact that the fluonde
ions are mcorporated mnto a crystal lathice of hydroxyapatite which 1s the
mawm constituent of tooth enamel or, 1n other words, fluoride 10ns partually
fuornidate hydroxyapatite and simultaneously repairr the latbce
rregulanties

The effechiveness of fluonide treatment 1n providing acid resistance to
tooth enamel 1s dependent upon the amount of fluonde 10n which is
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available for deposition on the enamel bemng treated Also, using phosphate
buffered NaF, the mcorporation of fluoride as CaFz mnto dental enamel 1s
facihitated at lower pH levels which increase enamel solubility Prencipe et
al, Collayd & Surface Chemistry, 4t» Chemical Congress of Amenca, NY
(Aug 25-30, 1991) It 1s, therefore, demrable to formulate an acmdulated
phosphate fluonde dentifnce to enhance fluoride depomtion onto and
uptake mto the tooth enamel

Acdulated phosphate fluonde 18 disclosed :n U S Patents 4,080,440
and 5,603,992 as delivered in a dual component dentifrice compnsed of a
separately housed first acidic component contarmmung a fluonde salt such as
NaF, which with a second separately housed cationuc calcium 1on contamming
component, forms the two component dentifrice for tooth remmnerahzation
While these two separately housed component formulations avoid any
reactions between ngredients within the first and second components
dunng storage, upon application to the teeth the fluonde salt will begin to
react with the catomic calcium 1on, reducing the availlabihty of the fluonde
for fluondaton of the teeth Further, a reachon occurs dunng storage
witlun the first component itself, between the acd, the sodium fluonde and
the silica abrasive theremn, reducing the bioavailability of the fluonide 10n
The amorphous siica abraswve ingredient generally used in dentifrices 1s
one of the most chermcally inert abrasives available, however, the negatively
charged oxygen atoms of the silica are protonated in the acid environment,
and the resulting hydroxyl (OH) moieties hydrogen bond to the available
fluonide 10ns released from the sodium fluonde This fluoride-OH bond
occurs i1n the acdulated phosphate fluonde mhbca abrasive systems
disclosed in pnior art Patents 4,080,440, and 5603,922 whereby, the
availlabihty of the fluoride jons present in the dentifnce to fluondate the
enamel upon apphcahon thereto 18 sigruficantly reduced The magrutude of
thns reduction m available fluoride 18 hereinafter demonstrated

Thus, there 18 a clear need to formulate a stable, acdulated
phosphate fluonde dentifnce, having the maximum deliverable fluonde
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SUMMARY OF THE INVENTION

In accordance with the present mvention there 1s provided a method
for the fluonidation of tooth enamel using a multicomponent dentifrice
compnsed of two separately housed, semi-sohd aqueocus components, the
first component contaiming soduum fluonde as a source of fluoride 1ons, 1n
an orally acceptable velucle having a pH of at least about 75 and, the
second component which 18 fluonide free contamming both a source of
phosphate 10ns and an acid to provide a pH of from about 2 5 to about 50,
m an orally acceptable vehicle, each component contamung a siliceous
abrasive and each component bemg free of any catiomic calcium ion
contmining component, such as water soluble calaum salts, whereby upon
muxing of the components, a mixture having a pH of from about 4 0 to about
6 0 18 formed, whereby upon application of the mixture to the teeth, the
availability of fluoride 10ns 18 enhanced

There has been no recognition in the pnor art of the significant loss
of fluonde availlabihty dunng extended periods of storage, resulung from the
mteraction of generally inert siica abrasives, with sodium fluonde, when
NaF 1s present as the fluonde source in dentifrices having an acd
environment In accordance with the present invention, as will be further
demonstrated herein, the enhanced ffluonde availability resultng from
separating the acad and the fluonde 1n separate dentifnice components, each
contaiming a silica abrasive, 1s unexpected and sigmficant

Description Of The Preferred Embodiments

In use, the components of the two component dentifrice of the
present mvention comprise a first sodium fluonde and siica abrasive
contaimming dentfrice component, and a second acid and sihca abrasive
contaming dentifnice component, these two components are preferably
combined 1 spproxiumately equal weight proportions, so that about one-half
of the concentration of any particular mgredient within erther component

-
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will be present when the components are combmed and applied to the
teeth, as by brushing Both components are formulated to pronide sumilar
apparent phymical charactenstics, so that the two components are
simultanecusly delivered i the desired predeternined amounts by
extrusion frormn a multicompartmented tube or pump device

Denti Vehicle Common to Both Components

In the preparation of the mndividual dentifnice components of the
present mvention, the respechve sodium fluonde or acd 18 incorporated
within a dentifrice vehicle suitable for use in the oral cavaity, which contains
water, humectant, surfactant and a pohshing agent or abrasive The
humectant 18 generally a muxture of humectants, such as glycerol, sorbitol
and polyethylene glycol of a molecular weight 1 the range of 200-1000, but
other muxtures of humectants and single humectants may also be
employed The humectant content within each of the two components 1s
the range about of 20% to about 50% by weight and preferably about 30 to
about 45% by weight The water content 1s from about 20% to about 45%,
and preferably about 30 to about 42% by weaght

Surface achve agents or surfactants may be mcorporated in the
vehicle of the mndividual components of the present mmvention, as an
mgredient to aid i the thorough dispersion of the dentifrice throughout the
oral cavity when apphed thereto, as well as, to mmprove the dentfrice’s
cosmetic acceptabiity and the foaming properties Anionic suriactants are
preferred 1n the first, sodium fluonde, contaming component Noniomic
surfactants are preferred in the second, aad, contaiming component

Examples of swtable amonic surfactants for use mn the first
component of the present invention mclude water scluble salts of the hugher
alkyl sulfates or sulfoacetate, such as sodium lauryl sulfate, sodium lauryl
sulfoacetate or other surtable alkyl sulfates or sulioacetates having 8 to 18
carbon atoms mm the alkyl group, water soluble salts of sulfonated
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monoglycendes of higher fatty acds, such as sodium coconut
monoglycende sulfonate or other suitable sulfonated monoglycende of a
fatty acd of 10 to 18 carbon atoms, sodium lauryl phosphate salts of
amides of higher fatty acad, e g, 12 to 16 carbon atom acids, with lower
alipphatic amino acids, ¢ g, taurine or sarcosine, or other amuno acd of 2 to
6 carbon atoms, such as sodium-N-methyl-N-palmitoyl tauride, sodhum N-
lauroyl-, N-mynstoyl- and N-palmitoyl sarcosinates, water soluble salts of
the esters of such fatty acids with isethioic acaid or with glycerol
monosulfate, such as the soduum salt of monosulfated monoglyceride of
hydrogenated coconut o1l fatty acids, water soluble salts of olefin sulfonates,
e g, alkene sulfonates or hydroxyalkene sulfonates or muxtures thereof
having 12 to 16 carbon atoms in the carbon chamn of the molecule, and
water soluble soaps of lugher fatty acids, such as those of 12 to 18 carbon
atoms, e g , coconut fatty acids

Examples of suitable noniomic surfactants for use in the second
component of the present mvention mclude condensates of sorbitan esters
of faity acids with ethylene oxide (polysorbates) such as sorbitan mono-
oleate wath from about 20 to about 60 moles of ethylene oxmde A
perticularly preferred polysorbate 18 Polysorbate 20, polyoxyethylene 20
sorhitan monolaurate, marketed by ICI, Newcastle, Delaware 19720

Additonal switable nomomic surfactants useful mm the second
component of the present invention are the condensahon products of an
alpha-olefin omude contamung 10 to 20 carbon atoms, a polyhydnic alcohol
contaxmung 2 to 10 carbon atoms and 2 to 6 hydroxyl groups, and either
ethylene oxide or a mixture of ethylene oxide and propylene oxide The
resultant surfactants are polymers which have a molecular weight in the
range from about 400 to about 1600, contamn from about 40% to about 80%
ethylene oxde, by weight, and have an elpha-olefin oxide to polyhydnc
alcohol mole ratio 1n the range from about 1 1 to about 1 3, respectively
Other nomiomic surfactants useful in the present invention include
condensates of sorbitan esters of fatty acids with polyethylene glycol such
as sorbitan dusostearate condensed with polyethylene glycol
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The surface active agent can be present in one or both components of
the compomtions of the present invention, at a concentration of about O 1 to
about 5 0% by weight, preferably about 0 2 to about 1 5% by weight of the
particular component

Sihiceous abrasive matenals useful in the practice of the invention
include, preferred sihcas which have a mean parhcle size up to about 20
mucrons, mcluding & preapitated amorphoua hydrated siica, such as
Zeodent 115, marketed by JM Huber Chemicals Divimion, Havre de Grace,
Maryland 21078, or Sylodent 783 marketed by Grace Davidson, Baltimore,
Maryland 21203

The sihca abrasive 1s present in cach of the two dentifnice
components of the present mnvention at a concentrabon from about 5 to

about 30% by weight, and preferably about 5 to about 20% by weight of the
respective component,

Fluonde Source Containing Component

The first component of the dentifrice composition of the present
mnvention contamns sodium fluonde, as the source of fluonnde 1ons The
sodium fluoride 18 incorporated mn the first component at a concentration of
about 0 1 to about 3 0% by weight, and preferably at about 2 0 to about
2 5% by weight At these preferred concentrations, about 4,500 ppm to over
5,600 ppm, fluonde 10on will be available in solution, when the combned
first and second components of the dentifrice composition are admixed and
apphed to the teeth

It 18 also cnitical to the practice of the present mnvention that the first
component be maintained at a pH of at least about 7 5, and preferably at a
pH of at least about 8 0 Apphcants’ have discovered that NaF 1s stable in
the presence of the siliceous abrasive only in a neutral or bamc pH
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environment A buffering agent, such as sodium hydroxide and sodium
bicarbonate or sodium phosphate may be employed to adjust the pH of the
fluonde 10n contamming dentifrice component to the desired basic levels, if
necessary

Acid Containing Component

The second component of the dentifrice composihon of the present
mvenhon, which 18 mamntamned physically separate from the first component
untl mixing before use, contains an acd or mixture of acids, to acadulate
the dentifnce when the two components are muxed pnor to use Aadic
compounds which can be present in the second component mclude both
muneral and organic acids, such as, sulfunic acid, hydrochlonic acid, mahec
acid, alggmc acd, atnc acd, sucamc aad, lactic acd, tartanc aad,
potassium hitartrate, acad sodiam citrate, phosphoric acid, and sodium acd
phosphate Acad phosphates are preferred, mcluding phosphoric acd, or
salts of phosphoric acid contamung the radical POs, as such acds or acd
salts thereof, such as sodium phosphate monobasic, not only provide the
necessary acudity, but, also provide phosphate 1ons, to inhibit any tooth
enamel demineralizabon which may occur with the applhcation of the two
component acadulated gcnu.ﬁice to the teeth Further, the combination of
an acad such as phosphonc acd and an acid salt, such as sodium
phosphate monobasic, provides enhanced buffering to achieve the desired
PH upon the mixing of the dentiffice components The preferred acd,
phosphornic acid 1s commeraally available as a iquid at 85% concentration
and the preferred sodmm phosphate monobasic 18 commercially available as
a monchydrate powder

The acid 18 incorporated in the second component of the dentifnice
composition of the present mmvention 1 a total concentration of about 0 7%
to about 4% by weight and preferably at about 2 0 to about 3 0% by weight,
the amount being sufficient to obtain a pH of from about 2 5 to about 50
and preferably from about 3 5 to about 4 5
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The concentration of phosphate 1ons within the second component of
the present invention 1s at least about 0 05 M, with a concentration of at
least about 0 2 M preferred

Other Ingredients Common to Both Components

Inorgenic or orgamc thickeners may be imcluded in the both of the
components of the dentiffice of the present mvention Organic thnckeners
such as, natural and synthetic gums and colloids may also be mncorporated
m the present inventtion Examples of such orgamic thickeners include
carrageenan (Insh moss), xanthan gum and sodum carboxymethyl
cellulose, starch, polyvinylpyrrohdone, hydroxyethylpropyl cellulose,
hydroxybutyl methyl cellulose, hydroxypropylmethyl cellulose, and
hydroxyethyl cellulose Inorganic thickeners include amorphous silice
compounds which function as thickeming agents, such as colioidal sihcas
compounds available under tradenames such as Cab-o-s1l fumed silica
manufactured by Cabot Corporattion and distributed by Lenape Chermecal,
Bound Brook, New Jersey, Zeodent 165 from JM Huber Chemicals
Dmvision, Havre de Grace, Maryland 21078, and Sylox 15 from Grace
Dawvidson, Balttmore, Maryland 21203 A combmation of morganic and
organic thickening agents are preferred and may be present in both
componente of the instant dentifice 1n proportons of about 0 5 to about
15% by weight, preferably about 08 to about 6% i each of the two
dentifrice components

A stmped dentifrice product may be obtaned using the
multicomponent dentifrice of the present mnvention, wherein colorants of
contrasting colors are incorporated in each of the dentifrice components to
be dispensed, the colorants being non-toxic when used i the suggested
amounts Colorants used in the practice of the present invention include
both pigments and dyes

Pigments used m the prachce of the present mvenhon include non-
toxic, water insoluble mnorganic pigments such as titammum dioxide (TiOa)
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and chromyum oxde greens, uliramanne blues and pinks and ferric oxides
Dyes include water insoluble dye lakes prepared by extendmg calcium or
aluminum salts of FD&C dyes on alumna such as FD&C Green #1 lake,
FD&C Blue #2 lake, FD&C R&D #30 lake and FD&C # Yellow 15 lake The
concentration of the pigment or dye in the dentifrice composrhon ranges in
amount from about O 0005 percent to about 2 percent by weight of the
respective component

Other ingredients which may be mcorporated in one or both
components of the present mvention, mclude anbbactenal agents,
anhtartar actives, sweetener, flavor and preservatives, such as sodium
benzoate

Preferred antibactenial agents are non-cationic antibacterial agents
based on phenolic and Msphenclic compounds, halogenated diphenyl
ethers such as tniclosan, benzoate esters and carbamlides Cationic
antibacterial agents which are also preferred, including quaternary
ammornium salta, such as, chlorhexaidine digluconate, can only be included
iz the second acd contaiming component of the present mnvention Such
anhbacterial agents can be present :n quantities of from about 0 03 to
about 1% by weightof the parhicular component

Antitartar actives such as sodium tnpolyphosphate, tetrapotassium
or tetrasodum pyrophosphates, or maixtures thereof, can be present in
concentrations from about 0 5 to about 8% by weight of the particular
component 11 which such actives are stable The sweetener content wall
normally be that of an artificial or synthetic sweetener and the normal
proportion thereof present will be mn the range of 0 1 to 1% by wezght of the
respechve component, preferably 02 to O 5% by weight the respective
component The flavor content, which 1s preferably a fruit or mixed
peppermint/menthol flavor, will usually be m the range of 0 5 to 2% by
weight of the respective component, preferably 0 5 to 1 0% by weight of the
respective component The contents of other components or adjuvants will

-
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normally not exceed 10% by weight, oftenn will be less than 5% by weight,
and can be as low as 0%

When noncatiomic antbacterial agents are included in any of the
dentifrice components, there 1s also preferably imncluded from about 0 05 to
about 5% of an antbacterial enhancing agent (AEA) wihuch enhances the
dehvery and retention of the noncationic antibacterial agent to, and
retention thereof on oral surfaces AEA's useful in the present invention are
thsclosed n U S Patents 5,188,821 and 5,192,531, and mclude synthetc
aonic polymeric polycarboxylates, :n the form 14 to 4 1 copolymers of
maleic anhydnde or acd with another polymenzable ethylenically
unsaturated monomer, preferably methyl vinyl ether/maleic anhydnide
having a molecular weight (M W ) of about 30,000 to about 1,000,000, most
preferably about 30,000 to about 800,000 These copolymers are available
for example as Gantrez, e g AN 139 (M W 500,000), AN 119 (M W 250,000)
and preferably S-97 Pharmaceutcal Grade (M W 700,000) available from
ISP Techniologies, Inc , Bound Breok, NJ 08805

Preparation of the Dentifrice

To prepare either of the dentfnce components of the present
invention, generally the humectants eg glycenn, propylene glycal,
polyethylene glycol ingredients, are dispersed with any sweetener and water
In a conventional muxer, until the mixture becomes a homogeneous gel
phase Into the gel phase are added a pigment such as TiOz, any
antibactenal agent such as tnclosan, any anthbactenal enhancing agent
such as Gantrez, any tartar control agents such as tetrasodsum
pyrophosphate or sodmm tripolyphosphate or both, mm the second
component the acid phosphate, and 1n the first component the fluonde 1on
source, 1¢ sodmum fluonde  These ingredients are muxed untl a
homogenous phase 18 obtained Thereafter the thuickener, sihca abrasive,
flavor and surfactant mgredients are added and the mngredients mixed at
high speed under vacuum of from about 20 to 100 mm of Hg The resultant

10
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product 1s m the case of each component 18 a homogeneous, sem-sohd,
extrudable paste product

Packaging of the Dentifrice

The multicomponent dentifrice composition of the present invention
1s packaged 1n a suitable dispensing container in which the components are
mamtamned physically separated and from which the separated components
may be dispensed synchronously as a nbbon for apphcation to a
toothbrush Such contamera are known 1n the art An example of such a
container 18 & two compartment dispensing contawner, such as a pump or
tube, having collapsible sidewalls, as disclosed in U S Patents 4,487,757
and 4,687,663, wheremn, the container body 15 formed from a collapsible
plastic web and 13 provided with a partthon withun the contaner body
defimng separate compartments m which the physically separated
componentis are stored and from which they are dispensed through a
suitable dispensing outlet

The following example 1s further illustrative the present invention,
but 1t 18 understood that the mmvention 1s not mited thereto All amounts
and proporhons referred to heremn and in the appended claims are by
weight, unlesa otherwise stated

EXAMYLE

A two component dentifnce of the present invention was prepared,
designated Toothpaste I, having a first sodium fluoride and sihca abrasive
contaxning component and a second acd phosphate and sihca abrasive
contaimung component The mgredients and pH of each of the two
components of Toothpaste I are itermized 1n Table 1, below

11
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Table I
Taothpaste I
Ingredients 1= Component 204 Component
[in weight %) (i weight %)}
PEG 600 300 3,00
Xanthan Gum 0 80 0 80
Sorbitol 37 15 36 58
Water 39 24 38 24
Sodium fluonide* 221 | e
Sodium benzoate 0 50 050
Phosphonic Aad 85% | ----- 096
Sodium phosphate | ----- 182
monobasic
Sodium sacchann 025 025
Dye 0 50 050
Sylox 15 100 100
Zeodent 115 535 535
Polysorbate 20 ———am 0 50
Sodium Lauryl Sulfate 10 |-
Flavor 0 50 — 0 50
Total % 100% 100%
H 80 35

*Contains potentiaily 5000 ppm releasable F- with combmnation of 1= and
2nd components upon admimng prior to apphcation to the dentiture

To determune the fluonde i1on availabihty of the multicomponent
dentifince of the present invention, after storage for a period of 8 weeks, the
1t and 2= components of Toothpaste I were mixed together, diluted one-
thousand tunes using a commercially available buffering solution (Onon
TISAB II), at ambient room temperature, the available fluonde ion
concentration was deterrmned usmg a Corming Model 350 pH/10n Analyzer,
Cornung Inc , Corming N'Y, equipped with a Onion Fluoride Electrode, Model
#94-09, Onon Research Products, Baston, Mass The EMF output from the

12
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Onon Fluonide Electrode was converted to ppm fluoride by means of a
loganthmic-hnear calibration established with known concentrations of
fluoride 1n the buffenng solution and the resultant ppm of available fluonide
determined has been recorded in Table III, below

For purposes of companson, the procedure was repeated except the

dentifrice assayed for fluonide availabiity was a single component
acidulated phosphate fluonide dentifnce of the pnior art, contauning a sihca
abrasive designated,
Toothpaste II, having the ngredients and pH hsted in Table II, below
Referring to Table II, note that the amount of sodium fluonde within
Toothpaste II 15 one-half that of the 1% Component of Toothpaste I, so that a
comparable potential 5,000 ppm of fluonnde would be delivered upon use by
each After a comparable eight weeks of storage, the available soluble
fluonide of Toothpaste II was assayed using the same methodology as that
used for Toothpaste I and the results are also recorded in Table I, below

13
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Table II
Toothpaste II
Ingredients Composition
(10 weight %)
PEG 600 300
Xanthan Gum 0 80
Sorbitol 34 37
Water 39 345
Sodium fluonde 1105
Sodium benzoate 0 50
Phosphoric Aad 85% 0 66
Sodium phosphate monobasic 182
Sodium sacchann 0 25
Dye 0 50
Sylox 15 100
Zeodent 115 535
Polysorbate 20 0 50
Sodium Lauryl Sulfate 10
Flavor 0 S0 — J
Total % 100%
H 50
Table IIT
Fluonide Availability
Toothpaste Analyzed Available Soluble Fluonde lon
(in ppm)
Toothpaste I 4 900
Toothpaste II 3,800

14




Referning to Table III, the 4,900 ppm 18 equuvalent to 98% availabihity
of the fluonde m Toothpaste I and the 3,800 ppm 18 correspondingly
equivalent to 76% fluoride avairlality 1n Toothpaste II. The 22% difference
m available fluoride between Toothpaste I of the present mvention and
comparative Toothpaste II 18 significant and unexpectedly large The
magnitude of the loss of available fluonnde m Toothpaste II 18 at a level of
significance rendering Toothpaste II commeraally unacceptable

15
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What is claimed is

1 A method for the fluomdation of teeth utihzng a two component

dentifnice system which 18 free of any water soluble calcum salts
compnising the steps of (1) preparing a first dentifrice component
containing from about 2 0% to about 2 5% by weight sodium fluonde as
the fluondation source and having a pH of at least about 7 5, and a
second fluonde free, dentifice component contaming a source of
phosphate 1one and an acid in an amount sufficent to maintain the pH
in the range of about 25 to about 50, both dentifrice components
contamning a siliceous abrasive, (2] mamntmmmng the first and second
dentiffice components separate from the other untl apphcation to teeth
requunng fluondation, (3) mixing the first and second components
together to form a muxture having a pH of from about 4 0 to about 6 0,
(4) applying the mixture to the teeth, whereby enhanced availabihity of
fluonde 1ons to tooth enamel 15 observed

The method of claxm 1, wherein the source of phosphate i10ns 1s
phosphornic and, sodium phosphate monobasic or a combmaton thereof

The method of claim 1, wheremn the first component contains from about
0 1 to about 3 0% by weight sodium fluonde

The method of claim 1, wheremn the second component contains from
about 0 7 to about 4% by weight of an acad phosphate and an acd salt

The method of claym 4, wheremn the acid phosphate 18 phosphoric acid
and the acid salt 18 sodium phosphate monobasic

The method of claxm 1, wherein the pH of the first component 1s at least
about pH 8 0

16

Sx



10

15

20

10

11

12

PR

The method of claim 1, wherein the acd 18 1n an amount suffiaent to
meintamn the pH of the second component in the range of about pH 3 5
to about pH 4 5

The method of claum 1, wherein the siiceous abrasive 18 a precipitated
amorphous hydrated sihca.

The method of claim 8, wherein the dentifnce composition contains from
10 to 30% 1n total of the amorphous hydrated sihca abrasive

The method of claim 9, wherein both components of the dentifrice

system each contain 15 35% by weaght of the amorphous hydrated sihca
abrasive

The method of claxm 1, wheremn a surfactant 18 mcorporated m both
components of the dentifnice system

The method of claim 11, wheremn the surfactant mncorporated in the first

component of the denfifnce system 1s sodium lauryl sulfate and the
surfactant mcorporated 1n the second component of the dentifince 1s a
condensate of sorbitan esters of fatty acids with ethylene oxide

17
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ABSTRACT

A method 18 disclosed for enhancing fluonde avalabihty ueing an
acidulated two component dentifrice system in which the first component
contains sodium fluonide and a silica abramve m an alkaline environment

and the second component contamns an acid, a phosphate 10on source, and a
sihca abraamve
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WO 99/55297 PCT/US95/05108

DUAL COMPONENT DENTIFRICE COMPOSITION
FOR FLUORIDATING TEETH

5
Background Of The Invention
1 Fleld of the Invention
10
This invention is directed to a dentifrice composition containing
acidulated fluoride compounds effecttve as anticaries agents and more
particularly to an acidulated phosphate fluoride dual component dentifrice
composition for fluoridating teeth
15

2 The Prior Art

It has long been known to include fluoride containing compounds in
dentifrices as anticaries agents and it has been established that these
20 compounds are effective to reduce the incidence of dental carles Fluaride
compounds which are deemed to be the most effective are sodium fluoride
sodium monofluorophosphate and stannous fluoride The fluoride
compounds are effective mainly due to the fluoride ions which improve the
acid resistance of tooth enamel and accelerate remineralization
25 (1e recalcificalion) of decayed teeth in thewr early stage when the
decalcification has proceeded only slightly The effect of improving the acid
resistance of the enamel is believed to be due to the fact that the fluoride
jons are incorporated into a erystal lattice of hydroxyapatite which is the
main constituent of tooth enamel or in other words, fluoride ions partially
30 fluoridate hydroxyapatite and simultaneously repair the lattice
irregularities

The effectiveness of fluoride treatment in providing acld resistance to

tooth enamel is dependent upon the-amourt<of fluoride ion which is

35 available for deposition on the enamel being treated Also using phosphate
buffered NaF the incorporation of fluoride as CaF, into dental enamel is
facilitated at lower pH levels which increase enamel-solubility Prencipe et

1
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al, Colloid & Surface Chemistry 4™ Chemical Congress of America NY
(Aug 25-30 1991) It is, therefore, desirable to formulate an acidulated
phosphate fluoride dentifrice to enhance fluoride deposition onto and
uptake into the tooth enamel

Acidulated phosphate fluoride is disclosed in U S Patents 4,080 440
and 5 603,992 as delivered in a dual component dentifrice comprised of a
separately housed first acidic component containing a fluoride salt such as
NaF which with a second separately housed cationic calcium {on containing
component forms the two component dentifrice for tooth remineralization
While these two separately housed component formulations avoid any
reactions between ingredients within the first and second components a
reaction occurs within the first component between the acid sodium
fluoride and silica abrasive reducing the bioavailability of the fluoride ion
Although amorphous silica, generally used as an abrasive ingredient in
dentifrices is one of the most chemically inert abrasives avallable the
negatively charged oxygen atoms of the silica are protonated in the acid
environment, and the resulting hydraxyl (OH) moleties hydrogen bond to the
available fluoride ions released from sodium fluoride This fluoride-OH
bond occurs in the acidulated phosphate fluoride silica abrasive systems
disclosed in prior art Patents 4,080,440, and 5603,992 whereby the
availability of the fluoride ions present in the dentifrice to fluoridate the
enamel upon application thereto is significantly reduced The magnitude of
this reduction in available fluoride is hereinafter demonstrated

Thus there is a clear need to formulate a stable, acidulated
phosphate fluoride dentifrice having the maximum deliverable fluoride

SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a method
for the fluoridation of tooth enamel using a multicomponent dentifrice
comprised of two separately housed semi-solid aqueous components, the
first component containing sodium fluoride as a source of fluoride lons in
an orally acceptable vehicle having a pH of at least about 75 and the
second component containing both a source of phosphate ions and an acid
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to provide a pH of from about 25 to about 50 in an orally acceptable

vehicie each component containing a sfliceous abrasive whereby upon

mixing of the components a mixture having a pH of from about 4 0 to about

6 0 is formed whereby upon application of the mixture to the teeth the
5 availability of fluoride ions is enhanced

There has been no recognition in the prior art of the significant loss of
fluoride~availability during extended periods of stbrage, resulting from the
interaction of generally inert silica abrasives with sodium fluoride when

10 NaF is present as the fluoride source in dentifrices having an acid
environment 1n accordance with the present invention as will be further
demonstrated herein the enhanced fluoride availability resulting from
separating the acid and the fluoride in separate dentifrice components each

containing a silica abrasive s unexpected and significant.
15

Description Of The Preferred Embodiments

In use the components of the two component dentifrice of the present
20 invention comprise a first sodium fluoride and silica abrasive containing
dentifrice component, and a second acid and silica abrasive containing
dentifrice component these two components are preferably combined in
approximately equal weight proportions so that about one-half of the
concentration of any particular ingredient within either component will be
25 present when the components are combined and applied to the teeth as by
brushing Both components are formulated to provide similar apparent
physical characteristics, so that the two components are simultaneously
. delivered in the desired predetermined amounts by extrusion from a
multicompartmented tube or purnp device
30

Dentifrice Vehicle Common o Both Components
In the preparation of the individual dentifrice components of the
present invention the respective sodium fluoride or acid is incorporated

35 within a dentifrice vehicle suitable for use in the oral cavity which contains

BNBDOCID «<WD  9B6E287AL | >
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water humectant surfactant and a polishing agent or abrasive The
humectant is genera;lly a mixture of humectants such as glycerol sorbitol
and polyethylene glycol of a molecular weight in the range of 200-1000 but
other mixtures of humectants and single humectants may also be employed
The humectant content within each of the two components is in the range
about of 2096 to about 50% by weight and preferably about 30 to about 45%
by weight. The water content is from about 20% to about 45% and
preferably about 30 to about 42% by weight

Surface active agents or surfactants may be incorporated in the
vehicle of the individual components of the present invention as an
ingredient to aid in the thorough dispersion of the dentifrice throughout the
oral cavity when applied thereto as well as to Improve the dentifrices
cosmetic acceptability and the foaming properties Anionic surfactants are
preferred in the first, sodium fluoride containing component. Nonionic
surfactants are preferred in the second acid containing component

Examples of suitable anionic surfactants for use in the first
component of the present invention include water soluble salts of the higher
alkyl sulfates or sulfoacetate such as sodium lauryl sulfate sodium lauryl
sulfoacetate or other suitable alkyl sulfates or sulfoacetates having 8 to 18
carbon atomns in the alkyl group water soluble salts of sulfonated
monoglycerides of higher fatty acids such as sodium coconut monoglyceride
sulfonate or other suitable sulfonated monoglyceride of a fatty acid of 10 to
18 carbon atoms sodium lauryl phosphate salts of amides of higher fatty
acid, eg, 12 to 16 carbon atom acids with lower aliphatic amino acids
e g taurine or sarcosine or other amino acid of 2 to 6 carbon atoms such
as sodium-N-methyl-N-palmitoyl tauride sodium N-lauroyl- N-mynstoyl-
and N-palmitoyl sarcosinates water soluble salts of the esters of such fatty
acids with isethionic acid or with glycerol monosulfate such as the sodium
salt of monosulfated monoglyceride of hydrogenated coconut oil fatty acids,
water soluble salts of olefin sulfonates eg alkene sulfonates or
hydroxyalkene sulfonates or mixtures thereof having 12 to 16 carbon atoms
in the carbon chain of the molecule and water soluble soaps of higher fatty
acids such as those of 12 to 18 carbon atoms e g. coconut fatty acids
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Examples of suitable nonionic surfactants for use in the second
component of the present invention include condensates of sorbitan esters
of fatty aclds with ethylene oxide (polysorbates) such as sorbitan mono-
oleate with from about 20 to about 60 moles of ethylene oxide A
particularly preferred polysorbate is Polysorbate 20 polyoxyethylene 20
sorbitan monolaurate marketed by IC1 Newcastle Delaware 19720

Additional suitable nonlonic surfactants useful in the second
component of the present invention are the condensation products of an
alpha-olefin oxide containing 10 to 20 carbon atoms a polyhydric alcohol
containing 2 to 10 carbon atoms and 2 to 6 hydroxyl groups and either
ethylene oxide or a mixture of ethylene oxide and propylene oxide The
resultant surfactants are polymers which have a molecular weight in the
range from about 400 to about 1600 contain from about 40% to about 80%
ethylene oxide by weight, and have an alpha-olefin oxide to polyhydric
alcohol mole ratio in the range from about 1 1 to about 1 3 respectively
Other noruonic surfactants wuseful in the present Invention include
condensates of sorbitan esters of fatty acids with polyethylene glycol such
as sorbitan diisostearate condensed with polyethylene glycol

The surface active agent can be present in one or both components of
the compositions of the present invention, at a concentration of about 0 1 to
about 5 0% by weight preferably about 0 2 to about 1 5% by weight of the
particular component.

Sihceous abrasive materials useful in the practice of the invention
include preferred silicas which have a mean particle size up to about 20
microns inciuding a precipitated amorphous hydrated silica such as
Zeodent 115, marketed by J M Huber Chemicals Division Havre de Grace
Maryland 21078 or Sylodent 783 marketed by Grace Davidson Baltimore
Maryland 21203

BNBDOCID <WO  8Q55297A1 | >
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The silica dbrasive is present in each of the two dentifrice
components of the 1;resent invention at a concentration from about 5 to
about 30% by weight. and preferably about 5 to about 20% by weight of the
respective component

So Co n

The first component of the dentifrice composition of the present
invention contains sodium fluoride, as the source of fluoride lons The
sodium fluoride is incorporated in the first component at a concentration of
about 0 1 to about 3 02 by weight and preferably at about 2 0 to about
2 5% by weight. At these preferred concentrations about 4 500 ppm to over
5 600 ppm fluoride fon will be avallable in solution when the combined
first and second components of the dentifrice composition are admixed and
applied to the teeth

It 1s also critical to the practice of the present invention that the first
component be mamntamned at a pH of at least about 75 and preferably at a
pH of at least about 8 0 Applicants’ have discovered that NaF is stable in
the presence of the siliceous abrasive only In a neutral or basic pH
environment. A buffering agent, such as sodium hydroxide and sodium
bicarbonate or sodium phosphate may be employed to adjust the pH of the
fluonde ion containing dentifrice component to the desired basic levels if

necessary

Aad Contarrung Co nent

The second component of the dentifrice composition of the present
invention, which is maintained physically separate from the first component
until mixing before use contains an acid or mixture of acids to acidulate
the dentifrice when the two components are mixed prior to use Acidic
compounds which can be present in the second component include both
mineral and organic acids, such as, sulfuric acid hydrochloric acild malic
acld alginic acid cdtric acid, succinic acild lactic acld tartaric acid
potassium bitartrate, acid sodium citrate phosphoric acid, and sodium acid
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phosphate Acid phosphates are preferred including phosphoric acid or
salts of phosphoric acid containing the radical PO, as such acids or acid
salts thereof such as sodium phosphate monobasic not only provide the
necessary acidity but also provide phosphate ions to inhibit any tooth
enamel demineralization which may occur with the application of the two
component acidulated dentfrice to the teeth Further the combination of
an acld such as phosphoric acid and an acid salt, such as sodium
phosphate monobasic provides enhanced buffering to achieve the desired
pH upon the mixing of the dentifrice components The preferred acid
phosphoric acid is commercially available as a liqu:d at 85% concentration
and the preferred sodium phosphate monobasic is cornmercially avallable as
a monohydrate powder

The acid is Incorporated in the second component of the dentfrice
composition of the present invention in a total concentration of about 0 7%
to about 4% by weight and preferably at about 2 0 to about 3 0% by weight,
the amount being sufficient to obtain a pH of from about 2 5 to about 50
and preferably from about 3 5 to about 4 5

The concentration of phosphate ions within the second component of
the present invention is at least about 0 05 M with a concentration of at
least about 0 2 M preferred

Other Ingredients Comynon to Both Components

Inorganic or organic thickeners may be included in the both of the
components of the dentifrice of the present invention Organic thickeners
such as natural and synthetic gums and colloids may also be incorporated
in the present invention Examples of such organic thickeners include
carrageenan (lrish moss) xanthan gum and sodium carboxymethyl
cellulose starch polyvinylpyrrolidone  hydroxyethylpropyl cellulose
hydroxybutyl methyl cellulose, hydroxypropylmethyl cellulose and
hydroxyethyl cellulose Inorganic thickeners include amorphous silica
compounds which function as thickening agents such as colloidal silicas

BNSDOCID- <WO__ BRES07A1I »
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compounds available under tradenames such as Cab-o-sfl fumed silica
manufactured by Cabot Corporation and distributed by Lenape Chemical
Bound Brook, New Jersey, Zeodent 165 from JM Huber Chemicals
Division, Havre de Grace Maryland 21078 and Sylox 15 fromm Grace
Davidson, Balimore Maryland 21203 A combination of inorganic and
organic thickening agents are preferred and may be present in both
components of the instant dentifrice in proportions of about 0 5 to about
15% by welght, preferably about 0 8 to about 6% in each of the two
dentifrice components

A striped dentifrice product may be obtained wusing the
multicomponent dentifrice of the present invention wherein colorants of
contrasting colors are incorporated in each of the dentifrice components to
be dispensed the colorants being non-toxic when used in the suggested
amounts Colorants used in the practice of the present invention include
both pigments and dyes

Pigments used In the practice of the present invention include non-
toxic, water insoluble inorganic pigments such as titanium dioxide (T10,)
and chromium oxdde greens, uitramarine blues and pinks and ferric oxides
Dyes include water insoluble dye lakes prepared by extending calcium or
aluminum salts of FD&C dyes on alumina such as FD&C Green #1 lake
FD&C Blue #2 lake FD&C R&D #30 lake and FD&C # Yellow 15 lake The
concentration of the pigment or dye in the dentifrice composition ranges 1n
amount from about 0 0005 percent to about 2 percent by weight of the
respective component

Other ingredients which may be incorporated in one or both
components of the present invention include antibacterial agents antitartar
actives sweetener flavor and preservatives, such as sodium benzoate

Preferred antibacterial agents are non-cationic antibacterial agents
based on phenolic and bisphenolic compounds, halogenated diphenyl ethers
such as triclosan benzoate esters and carbanilides Cationic antibacterial
agents which are also preferred including quaternary ammonium salts
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such as chlorhexidine digluconate can only be included in the second acid
containing component of the present invention Such antibacterial agents
can be present in quantities of from about 0 03 to about 1% by weight of the
particular component

Antitartar actives such as sodium tripolyphosphate tetrapotassium
or tetrasodium pyrophosphates, or mixtures thereof can.be present in
concentrations from about 05 to about 8% by weight of the particular
companent in which such actives are stable The sweetener content will

10 nommally be that of an artificial or synthetic sweetener and the normal
proportion thereof present will be in the range of 0 1 to 1% by weight of the
respechve component, preferably 02 to 05% by weight the respective
component. The flavor content which is preferably a fruit or mixed
peppermint/menthol flavor will usually be in the range of 05 to 2% by

15 weight of the respective component, preferably 0 5 to 1 0% by weight of the
respective component The contents of other comf:anents or adjuvants will

normally not exceed 10% by weight, often will be less than 5% by weight
and can be as low as 0%

20 When noncationic antibacterial agents are included in any of the
dentifrice components there Is also preferably included from about 0 05 to
about 5% of an antibacterial enhancing agent (AEA] which enhances the
delivery and retention of the noncationic antibacterial agent to, and
retention thereof on oral surfaces AEA s useful in the present invention are

25 disclosed in US Patents 5 188 82] and 5 192 531 and include synthetic
amonic polymeric polycarboxylates in the formm 1 4 to 4 1 copolymers of
maleic anhydride or acid with another polymerizable ethylenically
unsaturated monomer preferably methyl vinyl ether/maleic anhydride
having a molecular weight (M W) of about 30,000 to about 1 000 000 most

30 preferably about 30,000 to about 800,000 These copolymers are available
far example as Gantrez eg AN 139 (MW 500000) AN 119 MW
250 000) and preferably S$-97 Pharmaceutical Grade (MW 700 000)
available from ISP Technologles, Inc Bound Brook, N J 08805

BNEDOCID: <WO__susiioTA1_l_>
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Preparation of the Denfifrice

To prepare either of the dentifrice components of the present
invention generally the humectants eg glycerin propylene glycol
polyethylene giycol ingredients are dispersed with any sweetener and water
in a conventional mixer until the mixture becomes a homogeneous gel
phase Into the gel phase are added a pigment such as TiO, any
antibacterjal agent such as triclosan, any antibacterial enhancing agent
such as Gantrez any tartar control agents such as tetrasodium
pyrophosphate or sodium tripolyphosphate or both in the second
component the acid phosphate, and in the first component the fluoride jon
source ie sodium fluoride These ingredients are mixed untdl a
homogenous phase is obtained Thereafter the thickener silica abrasive
flavor and surfactant ingredients are added and the ingredients mixed at
high speed under vacuum of from about 20 to 100 mm of Hg The resultant
product is in the case of each component is a homogeneous, semi-solid
extrudable paste product.

Packaging of the Dentifrice

The multicomponent dentifrice composition of the present invention
is packaged in a suitable dispensing container in which the components are
maintained physically separated and from which the separated components
may be dispensed synchronously as a ribbon for application to a
toothbrush Such containers are known in the art An example of such a
container is a two compartment dispensing container, such as a pump or
tube, having collapsible sidewalls, as disclosed in US Patents 4 487,757
and 4 687,663, wherein the container body is formed from a collapsible
plastic web and is provided with a partiion within the container body
deflning separate compartments in which the physically separated
components are stored and from which they are dispensed through a
suitable dispensing outlet.

10
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The following example Is further illustrative the present invention but
it is understood that the invention is not limited thereto All amounts and
proportions referred to herein and in the appended claims are by weight
unless otherwise stated

Example

A two component dentifrice of the present invention was prepared

designated Toothpaste | having a first sodium fluoride and silica abrasive

10 containing component and a second acid phosphate and silica abrastve

containing component. The ingredients and pH of each of the two
components of Toothpaste 1 are itemized in Table I below

Table I
15 Toothpaste |
Ingredients 1* Component 2'=_Component
(in weight %) {in weight 9}
PEG 600 3 00 3 00
Xanthan Gum 0 80 0 80
Sorbitol 37 15 36 58
Water 39 24 38 24
Sodium fluoride* 221 e
Sodium benzoate 0 50 0 50
Phasphoric Acid 85% e 0 96
Sodium phosphate monobasic — 182
Sodium saccharin 025 025
Dye 0 50 0 50
Sylox 15 . 100 100
Zeodent 115 535 5 35
. Polysorbate 20 ——- 0 50
Sodium Lauryl Sulfate 10 -—
Flavor 0 50 0 50
Total %6 100% 100%
Ph 80 35

*Contnins potentially 5000 ppm releasable F~ with combinatwon of 1 and 2™
components upon admuang pnor to application to the-dentiture

11
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To determine the fiuoride fon availability of the multicomponent
dentifrice of the present invention after storage for a period of 8 weeks the
I* and 2™ components of Toothpaste | were mixed together diluted one-
thousand times using a commercially available buffering solution {Orion
TISAB II) at ambient room temperature the avallable fluoride ion
concentration was determined using a Corning Model 350 pH/ion Analyzer
Corning Inc, Coming NY equipped with a Orion Fluoride Electrode Model
#94-09 Orion Research Products, Boston Mass The EMF output from the
Orion Fluoride Electrode was converted to ppm fluoride by means of a
logarithmic-linear calibration established with known concentrations of
fluoride in the bufiering solution and the resultant ppm of available fluoride
determined has been recorded in Table Il below

For purposes of comparison the procedure was repeated except the
dentifrice assayed for fluoride availability was a single component
acidulated phosphate fluoride dentifrice of the prior art, containing a silica
abrasive designated Toothpaste Il having the ingredients and pH listed In
Table II below Referring to Table II note that the amount of sodium
fluoride within Toothpaste 1l is one-half that of the 1* Component of
Toothpaste | so that a comparable potential 5 000 ppm of fluoride would be
delivered upon use by each After a comparable eight weeks of storage, the
available soluble fluoride of Toothpaste Il was assayed using the same
methodology as that used for Toothpaste 1 and the results are also recorded
in Table III below

12
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Ta 1
Toothpaste I
Ingredients Composition
(in weight %)

PEG 600 3 00

Xanthan Gum 0 80

- Sorbito} 34 37

Water 39 345

Sodium fluonide 1 105

Sodium benzoate 0 50

Phosphoric Acid 85% 0 96

Sodium phosphate monobasic 1 82

Sodium saccharin 025

Dye 0 50

Sylox 15 100

Zeodent 115 5 35
| Polysorbate 20 0 50

Sodium Lauryl Suliate 10

Flavor 0 50

Total % 100% .]
lpH____ _ 50

5
Table II]
Fluoride Availability
Toothpaste Analyzed Avallable Soluble Fluoride Jon
. {tn ppm) I

Toothpaste 1 4 900 l

| Toothpaste it 3,800 |
10 Referring to Table IlI, the 4 900 ppm is equivalent to 88% availability

of the fluoride in Toothpaste 1 and the 3 800 ppm is correspondingly
equivalent to 76% fluoride availability in Toothpaste II The 22% difference
in available fluoride between 71oothpaste | of the present invention and

13
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comparative Toothpaste 1l is significant and unexpectedly large The
magnitude of the loss of avallable fluoride in Toothpaste 1l is at a level of
significance rendering Toothpaste [I commercially unacceptable

14
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What is cloimed s

5 1 A method for the fluoridation of teeth utilizing a two component
dentifrice system comprising the steps of (1) preparing a first
dentifrice component containing sodium filuoride as the fluoridation
source and having a pH of at least about 7 5, and a second dentifrice
component containing a source of phosphate lons and an acid in an

10 amount sufficient to maintain the pH in the range of about 25 to
aboaut 50 both dentifrice components coniaining a siliceous
abrasive (2] maintaining the flrst and second dentifrice components
separate from the other until apphcation to teeth requiring
fluoridatton (3) mixing the first and second components together to

15 form a mixture having a pH of from about 40 to about 60 (4)
applying the mixture to the teeth, whereby enhanced availability of
fluoride ions to tooth enamel is observed

2 The method of clalm 1 wherein the source of phosphate ions is
20 phosphoric acid sodilum phosphate monobasic or a combination
thereof

3 The method of claim 1, wherein the first component contains from
about 0 1 to about 3 0% by weight sodium fluoride
25
4 The method of claim 1, wherein the second component contains from

about 0 7 to about 4% by weight of an acid phosphate and an acid
salt

30 5 The method of claim 4 wherein the acid phosphate is phosphoric
acid and the acid salt is sodjum phosphate monobasic

6 The method of claim 1 wherein the pH of the first component is at
least about pH 8 0
35

16
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The method of claim 1 wherein the acid i1s in an amount sufficlient to
maintain the pH of the second component in the range of about pH
35toaboutpH 4 5

The method of claim 1 wherein the siliceous abrasive is a
precipitated amorphous hydrated silica

The method of claim 8 wherein the dentifrice composition contains
from 10 to 30% in total of the amorphous hydrated silica abrasive

The method of claim 9 wherein both components of the dentifrice

system each contain 15 35% by weight of the amorphous hydrated
silica abrasive

The method of claim 1, wherein a surfactant is incorporated in both
components of the dentifrice systemn

The method of claim 11, wherein the surfactant incorporated in the
first component of the dentifrice system is sodium laury] sulfate and
the surfactant incorporated in the second component of the dentifrice
is a condensate of sorbitan esters of fatty acids with ethylene oxide

18
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