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S U PE R IN T E N D E N C IA  D E  IN D U STR IA  Y C O M ER C IO  

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

Re: Expediente N o. 12-121.224

Solicitud de patente a nom bre de COLGATE-PALMOLIVE 
COMPANY

Yo, SILVANA MARIA L O P E Z  D IA Z, identificada com o aparece al pie de mi 

firma, domiciliada en la carrera 11 No. 86-53, piso 6, obrando com o apoderada 

de la sociedad COLGATE-PALMOLIVE COMPANY, domiciliada en Nueva 

York, Estados Unidos de acuerdo con la sustitución de poder presentada el 22 de 

agosto de 2014, interpongo recurso de reposición contra la Resolución N o. 49723 del 

22 de agosto de 2014, expedida po r el Superintendente de Industria y Comercio, 

po r m edio de la cual se niega el privilegio de patente de invención para la 

solicitud contenida en el expediente de la referencia.

1. Con fundam ento en la facultad que confiere el artículo 34 de la Decisión 

486 al solicitante para m odificar la solicitud de patente en cualquier m om ento del 

trámite, presento junto con este memorial u n  nuevo  ca p ítu lo  re iv in d ica to río , 

q u e  c o m p ren d e  las m ism as  3 re iv in d icac io n es  que habían sido presentadas 

con la respuesta al artículo 45, pero esta vez modificadas por concepto de 

patentabilidad.

La m odificación realizada en esta oportunidad, se describe a continuación:

■ E n  la nueva reivindicación 1, se introdujo la cantidad efectiva que presenta 

el polím ero mucoadhesivo dentro de la com posición reclamada, la cual se 

encuentra soportada en el capítulo descriptivo de la presente solicitud.
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Com o se puede apreciar, la modificación hecha al pliego reivindicatorío de la 

presente solicitud, restringe el alcance del m ismo, po r tanto no amplía en ningún 

instante la m ateria inicialmente presentada. D e este m odo, se adjunta el recibo de 

pago po r valor de $ 128.000, po r concepto de la tasa po r m odificación voluntana.

2. FUNDAMENTOS DEL RECURSO

2.1 De/ mdehido análisis de ISJivelInventivo

Su D espacho ha objetado la falta de nivel inventivo de la rei\dndicación 1 y sus

dependientes, en vista de la com binación de las enseñanzas de los docum entos

DI: W 02007076444, D5: W Q0245678 y D6: US5330748, afirmación ante la cual 

se presentan a continuación los siguientes argum entos, los cuales desvirtuarán la 

objeción planteada en la m encionada Resolución 49723.

2.2 Im presente solicitud s í es inventiva sobre el estado previo de la técnica

El artículo 18 de la Decisión 486 señala lo siguiente:

A rtículo 18.~ Se considerará que una invención tiene nivel inventivo, si para una

persona del oficio normalmente versada en la materia técnica correspondiente, esa

invención no hubiese resultado obvia ni se hubiese derivado de manera evidente del estado 

de la técnica.

U na invención se considerará inventiva si la misma no hubiese resultado obvia a 

partir del arte previo para una persona del oficio norm alm ente versada en la 

materia. E sto  a su vez implica que el Exam inador a cargo de esta evaluación debe 
colocarse en el m om ento exacto en el que el inventor buscaba resolver el 

problem a técnico contem plado en la solicitud y para el cual poseía la literatura y 

el conocim iento disponibles en dicho m om ento.

Siguiendo entonces los Hneamientos de la Jurisprudencia aplicable al análisis del

nivel inventivo de una solicitud de patente, se considera que una anterioridad o

una com binación de dos anterioridades puede afectar dicho requerim iento de 

patentabilidad, si una persona m edianam ente versada en la materia encuentra
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enseñanzas o sugerencias claras que, a partir de un conocim iento medio en dicho 

cam po, le perm itan llegar de m anera obvia a la invención reivindicada. 

Adicionalm ente se considera que una mejora sustancial, un efecto inesperado o

una ventaja con respecto al arte previo es un indicio de nivel inventivo, por 

cuanto aporta un salto tecnológico en la regla técnica.

E n  prim era instancia y teniendo en cuenta la m odificación hecha a la 

reivindicación 1 de la presente solicitud, se tiene que otra diferencia que ahora 

separa a los docum entos D I, D 5 y D 6 de la com posición reclamada, es la 

cantidad efectiva que presenta el poHmero m ucoadhesivo, dentro del porcentaje
I

total de la composición. Siendo así las cosas y en vista de que ninguno de los 

docum entos citados po r el señor Exam inador, sugiere y /o  hace m ención a dicha 

característica esencial de la com posición, una persona del oficio versada en la 

materia, no tendría la motivación, ni los medios para deducirla y po r tanto, no 

resultaría obvio deducir el objeto inventivo de la presente solicitud.

D icha deducción únicam ente sería posible, en el caso de que se tratara de un 

análisis retrospectivo o “hindsight” , en el cual se deben conocer a priori los 

principios técnicos que rigen la nueva creación, para así tener el punto  de partida 

necesario para deducirla de form a obvia. A nte lo anterior, cabe m encionar que si 

ésta fuera la situación, sería un análisis inválido y las conclusiones derivadas del 

m ism o, carecerían de toda valides, dado que se trata de un análisis indebido tal y 

com o lo establece éste m ism o D espacho, en su Instructivo de Exám enes de 

Solicitud de Patentes de Invención y M odelos de Utilidad, de la siguiente manera;

Análisis ex p o stfa c to  o retrospectivo o hindsight

E s importante tener en cuenta que una invención reivindicada que, a primera vista, 

parece emdente, puede ser inventiva. Una ve^^formulada una nueva idea, a menudo se 

puede demostrar teóricamente el modo en el que se podría llegar a ella, a partir de algo 

conoádo, a través de una serie de etapas aparentemente fááles. E l examinador de 

patentes debe evitar el uso de un análisis expost Jacto de este tipo.

E s decir, el estado de la técnica se debe examinar sin el beneficio del conocimiento 

ofrecido retrospectivamente por la invención reivindicada. Lxj indicación o la sugerencia 

que permita llegar a la invención reivindicada deben proceder del estado de la técnica o de
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los conocimientos generales de b  persona del oficio normalmente versada en la materia, y

no basarse en la divulgación del solicitante.

Adicionalmente a lo anterior, se desea resaltar el efecto sorprendente que 

com prende la com posición de la solicitud, el cual consiste en que cuando es 

aplicado un  esfuerzo cortante, siendo éste el cepillado, restregó o frotar con un 

dedo, entre otros, la com posición dentífrica, se genera sobre los dientes una capa 

o película alineada más hom ogénea, la cual resulta po r el carácter tixotrópico de 
la com posición, en donde se reduce la viscosidad del sistema cuando un esfuerzo 

es aplicado, ocasionando un o rd e n /“alineación”, de las moléculas que lo 

com prenden, siendo en este caso, las cadenas poliméricas del polím ero 

mucoadhesivo en conjunto, con las moléculas del óxido de zinc(ver párrafos 

[0019] y [0044] del capítulo descriptivo de la solicitud). D e éste m odo, cuando se 

conform a dicha película alineada sobre los sientes del usuario y el esfuerzo es 

retirado, la viscosidad del sistema retom a su valor original, causando que la 

película perm anezca sobre la superficie de los dientes y así prom over una 
protección mejorada contra los ácidos que continuam ente ingresan a la cavidad 

bucal.

Com o se puede apreciar, dicha generación de una película o capa alineada más 

hom ogénea, corresponde a un efecto técnico sorprendente no antes visto en el 

estado previo de la técnica, el cual es inherente a las características técnicas 

esenciales de la composición. D e esta manera, se ha puesto en evidencia, la 

mejora que ha aportado la presente invención al cam po técnico de la misma, por 

ende, ésta debe ser reconocida com o la presencia inédita de altura inventiva en 

dicha nueva creación.

C on base en lo anterior, se ha dem ostrado no  solo, que los docum entos citados 

p o r el señor Exam inador, no consiguen deducir la materia reivindicada p o r ésta 
solicitud y adicionalmente, se ha expuesto un efecto sorprendente inédito de la 

misma, los cuales son argumentos suficientes para reconocer el nivel inventivo de 

ésta solicitud.

2.3. Concesión de soliátudes equivalentes

Si bien entendem os y aceptamos que cada país es autónom o en la concesión o 

negación de los privilegios de patente, queremos resaltar el hecho que el análisis
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de los req u is ito s  p a ra  e l o to rg a m ie n to  de  eso s  d e rech o s  so n  un iversales, 

esto es, novedad, nivel inventivo y aplicación industrial, co m o  ta m b ié n  la  form a 

de  evaluarlos. Así, la presente invención fue concedida po r la Oficina de 

Patentes de Australia: AU20112r0811 (B2), hecho que dem uestra que la misma 

cumpla con los m encionados requisitos en diferentes países, siendo un  claro 

indicio del merecim iento de la patente en Colombia.

3. PETICIONES

Teniendo en cuenta los anteriores argum entos, se solicita:

3.1 Q ue de conform idad con lo pre\dsto po r los artículos 3, 42 y 80 del 

Código de Procedim iento Administrativo y de lo Contencioso 

A dininistradvo se consideren y se resuelvan T O D O S  los argum entos y 

TO D A S las cuestiones planteadas así com o las que aparezcan con m otivo 

de este recurso.

3.2 Q ue se revoque la Resolución N o. 49723 del 22 de agosto de 2014 

expedida por el Superintendente de Industria y Comercio, y se proceda a 

conceder el privilegio de patente de invención a la solicitud de mi 

m andante

Señor Superintendente,

SILVANA MARIA LOPEZ
C.C. 22.468.787 de Barranquilla'

T.P. 147463 del CSJ 
notifícaciones@clarkemodet.com:CO

4. ANEXOS

4.1 N uevo capímlo reivindicatorio com puesto por 3 reivindicaciones.
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4.2 Copia de la patente equivalente Australiana: AU2011210811 (B2)

4.3 Copia del com probante de pago po r un valor de §128.000 por concepto de

modificación voluntaria.
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REIVINDICACIONES

1. Una composición para el cuidado oral que comprende:

(a) Un vehículo oralmente aceptable;

(b) Un polímero mucoadhesivo, en  donde el polímero mucoadheisvo e s  un 

copolímero de un é ter metilvinílico y un anhídrido maléico, y en  donde el 

polímero mucoadhesivo s e  encuentra en  una cantidad entre 0.5% a 7% en 

peso  de la composición;

(c) óxido de zinc; y

(d) un abrasivo.

2. La composición de acuerdo a la reivindicación 1, en  donde el com puesto  o 

la sal de zinc está  constituido por partículas de forma anisotrópica.

3. La composición de acuerdo a la reivindicación 1, en  donde el com puesto  o 

la sal de zinc está  constituido por partículas de forma isotrópica.
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adequale cleaniag perfonnance. The nati-erosion oral care foimuJalions include a mueoadhesive polymer and a zinc compound or 
saU thal bccomcs more soluble at acidlc pH.
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O R A L  C A R E  P R O D U C T  F O R  S E N S IT IV E  E N A M E L  C A R E

C R O SS  R E F E R E N C E  T O  R E L A T E D  A P P L IC A T IO N S  

(OOOlf T h is app lica tion  c laim s p rio rity  to U .S . P rovisional P aten t A pplication  No. 61 /299 ,637 , 

flled  on Ja n u ary  29, 2010 , w hich  is incorporated  here in  b y  reference.

F IE L D  OF T H E  IN V E N T IO N

[00021 T h csc  em bod im en ts re la te  to  an ti-cro sion  ora] ca re  com positions that p ro v id e  erosión 

p ro tec tion  w h ile  m a in ta in in g  adequatc  c lean ing  p erform ance.

B A C K G R O U N D  O F  T H E  IN V E N T IO N  

(00031 T h e  erosión  o f  dental enam el can  lead to  pain , d isco lo ration , m echan ica l failurc, and 

g rea te r suscep tib ility  to  den tal ca rn es . C hem ical erosión  o f  tooth  enam el m ay  arisc  ffom  the 

p resence  o f  acid  in  the oral cavity . S aliva  constituen ts, m a in ly  p ro te ins and  m inera ls , a lo n g  w ith  

the  pe ilic le  a re  in tegral in  p ro tec tin g  aga insl an e ro siv e  challenge. T h e  m in e ra ls  and  p ro te in s  in  

sa liva  help  p ro v id c  a  Chemical b a rric r to  slow  dow n o r  sh ift the  com plex  dynam ic equ ilib rium  o f  

hard  tis su e  dem ineraliza tion , w h ile  the  p e ilic le  w ill p ro v id e  a  d iffu sion  b a rr ie r  to  acco m p lish  the  

sam e process.

10004] A n oral care com position  m ay p ro tec t teeth in  a varie ty  o f  w ays. M any  oral care 

com p o sitio n s are d es igncd  to increase the  pH  in th e  oral cavity . A  com m on  stra tegy  w hen 

a ttem p tin g  to contro l o ral pH  is to  inc lude  an a lkaline  agent in the form ulation  o f  the  oral ca re  

com position . T he a lkaline  agen t reac ts  w ith  acid  to  neu tra lize  the  acid , fo rm in g  w a te r  and a salt. 

T h is  p rocess ra iscs the pH  in the oral cav ity . H ow ever, even w hen th e  pH  in the oral cav ity  is 

h igh , the pH  at the su rface  o f  the  teeth , w here cariogen ic bac te ria  m ay  b e  p resen t, m a y  b e  lo c a lly  

lo w er than th e  oral cav ity  in general due to  b ac teria l ac tiv ity . S o lub le  b ases  a re  n o t ab le to 

p rc fc ren tia lly  lócate  al th e  too th  surface , w here acid  does th e  m ost dam ag e to  teeth.

(0005) A  m cthod  for red u c in g  the im pact o f  acid  b ased  erosión  on  teeth  is  to  add so lub le  m etal 

ions in to  oral care com positions. Z in c  and ca lc ium  ions have been used to  b ín d  to  the su rface  o f  

the too th , inc reasing  the resis tan ce  o f  the  too th  to  ac id  dam age. Z inc salts h av e  also  b een  u sed  as 

an tibac te ria l, an titartar, and  an tica lcu lus agents. S o lub le  m etal sa lts  are no t ab le  to  p referen tia lly  

ló ca te  a t the  tooth surface , w here acid  does the  m ost d am ag e to  teeth. A dd itiona lly , so lub le  zinc 

salts m ay  lead  to unp leasan t tastc  characteristícs in the oral caro com position .



o
[0006] Insoluble zinc com pounds have been investigated as m etal sources that 

have a longer residence tim e in the oral cavity. A m ine polym ers have been u tilized  to 

^  increase the residence tim e o f  the zinc com pounds in  the  oral cavity . These

^  com positions increase the am ount o f  tim e zinc ions are found in the  saliva. The zinc

ion concentration in saliva does not address the local z inc concentration at the surface 

^  o f  the tooth, w here acid  erosión takes place. A ccordingly, there is a need for an

QQ im proved dentifrice that can provide a zinc source over tim e located at the  surface o f  a

2  tooth to  prevent acid based erosión.

^  [0006A] A ny discussion o f  docum ents, acts, m aterials, devices, articles o r the like

^  w hich has been included in the present specification is not to be taken as an adm ission

CN that any or all o f  these m atters form  part o f  the prio r art base or w ere com m on general

know ledge in the field  relevant to  the presen t d isclosure as it existed before the priority  

date o f  each claim  o f  this application.

[0006B] T hroughout this specification the w ord "com prise", o r variations such as 

"com prises" or "com prising", w ill be understood to  im ply the inclusión o f  a stated 

elem ent, in teger o r step, o r group o f  elem ents, integers o r steps, but not the exclusión o f  

any other elem ent, integer o r step, o r group o f  elem ents, integers o r steps.

S U M M A R Y  O F  T H E  IN V E N T IO N  

[0006C] O ne aspect relates to an oral care com position com prising (a) an  orally  

accepíable vehicle (b) a m ueoadhesive polym er, (c) a zinc com pound or salt that 

becom es m ore soluble a t acid ic pH, w herein the zinc com pound or salt is zinc oxide 

and (d) an abrasive w herein the com position provides protection against erosión o f  

tooth  enam el.

[0006D] A second aspect relates to a  m ethod o f  reducing acid based erosión o f  

teeth com prising: I )  provid ing  a com position com prising (a) an  orally  acceptable 

vehicle (b) a m ueoadhesive polym er, (c) a zinc com pound o r salt that becom es m ore 

soluble at acid ic pH , w herein the zinc com pound or salt is zinc oxide and (d) an 

abrasive; and 2 ) delivering the  com position to  the oral cavity  o f  a  subject, w herein 

delivering the com position deposits a layer o f  m ueoadhesive polym er and zinc 

com pound or salt on tooth enam el.

[0006E] A flirther aspect relates to  an oral care com position  com prising (a) an 

orally  acceptable vehicle (b) a m ueoadhesive polym er, w herein  the m ueoadhesive 

polym er is a copolym er o f  a  m ethylvinyl ether and a m aleic anhydride, and w herein  the 

m ueoadhesive polym er is presen t in an am ount in the range o f  0.5 %  to 7 %  by  w eight 

o f  the com position, (c) a zinc com pound o r salt that becom es m ore soluble ai ac id ic  pH,

2
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CN w herein the z inc com pound o r salt is zinc oxide and (d) an abrasive; w herein the

com position provides protection against erosión o f  tooth enam el.

^  [0006F] A furlher aspect relates to a m ethod o f  reducing acid based erosión  o f

2  leelb com prising: 1) providing a com position com prising (a) an orally  acceptable

vehicle (b) a m ueoadhesive polym er, w herein the m ueoadhesive po lym er is a 

^  copolym er o f  a m ethylvinyl ether and a m aleic anhydride, and w herein the

QQ m ueoadhesive po lym er is present in an  am ount in the range o f  0.5 %  to 7 %  by w eight

2  o f  Ihe com position, (c) a zinc com pound o r salt that becom es m ore soluble at acidic pH,

^  w herein the zinc com pound or salt is zinc oxide and (d) an abrasive; and 2) delivering

2  the com position to the oral cavity o f  a  subject, w herein delivering the com position

CN deposits a  layer o f  m ueoadhesive polym er and zinc com pound o r salt on  tooth enam el.

[0007¡ In accordance w ith a  feature o f  an  em bodim ent, there is provided a

com position and m ethod for the prevention and/or treatm ent o f  dental erosión 

com prising an oral care com position that includes an  orally  acceptable vehicle, a 

m ueoadhesive polym er, a zinc com pound or salt that becom es m ore soluble at acidic 

pH , and an abrasive. W hile not intending on  being bound by any theory  o f  operation, it 

is believed that application o f  the com position to the teeth is believed to protect tooth 

e n a m e l f ro m  e ro s ió n  b y  fo rm in g  a  b a r r ie r  o f  p o ly m e r  and zinc c o m p o u n d  at the surface 

o f  a tooth. The zinc com pound is eroded by acids, w hich substitutos for erosión that 

otherw ise could occur at the tooth. In addition to  helping spatially  lócate the zinc 

com pound a t the tooth surface, the  inveniors believe that the m ueoadhesive polym er 

m ay also reduce bacterial adhesión at the  surface o f  the tooth.

[0008] In accordance w ith an additional em bodim ent, the invention includes a 

m ethod o f  reducing acid based erosión o f  teeth  com prising adm inistering an oral care 

com position com prised o f  an orally  acceptable vehicle, a m ueoadhesive polym er, a zinc 

com pound or salt that becom es m ore soluble at acidic pH, and an abrasive, and 

optionally  applying a shear stress to the com position to shear-align a  layer o f  

m ueoadhesive polym er and zinc com pound to  m ake the layer m ore hom ogeneous. 

W hen the com position is applied using a shear stress, enhanced erosión protection is 

derived ffom  the additional hom ogeneity  o f  the com position.

D ETA ILED  D ESC R IPTIO N

[0009) As used throughout, ranges are used as a shorthand for describing each 

and every valué that is w ithin the range. A ny valué w ithin the range can be selected as 

the term inas o f  the range. In addition, all references cited herein  are hereby 

incorporated by reference in their entireties. In

2A
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the even t o f  a  conflic t in  a  d e fln ition  in  th e  p resen t d isc lo su re  and that o f  a  cited  reference, the 

p resen t d isc lo su re  Controls.

(OOlOJ T h e  head ings {such as “ B ackground” and  “ S um m ary ,”) used here in  a re  in tended  o n ly  fo r 

general o rgan ization  o f  top ics w ith in  the d isc lo su re  o f  the  inven tion , and are  no t in tended  to  lim it 

th e  d isc lo su re  o f  the inven tion  o r any  aspect thereof. In particu la r, sub ject m atte r d isc losed  in  the 

“ B ackground”  m ay  in c lu d e  aspects o f  teehno iogy  w ith in  the scope o f  the inven tion , and m ay not 

constitu te  a rec ita tion  o f  p rio r art. S ubject m a tte r  d isc lo sed  in  the  “ S um m ary” is  n o t an 

ex h au stiv e  o r  com plete  d isc lo su re  o f  the en tire  scope  o f  th e  inven tion  o r  an y  em bodim en ts 

thereof.

[0011] T h e  cita tion  o f  re ferences h ere in  does n o t constitu te  an  adm issio n  tha t those  references 

are p rio r art o r have any  rc lcvancc  to  the  paten tab ility  o f  the  inven tion  d isc lo sed  herein . All 

references cited  in  the  D escrip tion  scction  o f  this specification  are  h e re b y  incorporated  by  

referen ce  in the ir entirety .

100121 T h e  descrip tion  and  sp ec ifíc  exam ples, w h ile  in d ica tin g  em bod im en ts o f  the  inven tion , 

are in tended  fo r p u rposes o f  illustration  o n ly  and  are  no t in tended  to  lim it the scope o f  the 

inven tion . R ecita tion  o f  m últip le  em bod im en ts  h av in g  sta ted  fea tu res is no t in tended  to exe lude 

o th e r  em bod im en ts h av in g  additional fea tu res, o r o th e r  em bod im en ts inco rpo ra ting  d ifferen t 

co m b in atio n s o f  the  s ta ted  features. S pccific  E xam ples a re  p rov ided  for illu síra tiv c  purposes o f  

how  to  m ake, u se  and  p rac tice  th e  com positions and  m ethods o f  th is  inven tion  and , un less  

ex p iic itly  stated  to  rec ite  ac tiv ities tha t h av e  b een  d o n e  (i.e,, u s in g  the p a s t tense), a re  not 

in tended  to  b e  a  rep resen ta tio n  that g iven  em bod im en ts  o f  th is  inven tion  have, o r h av e  not, been  

perform ed.

Í0013I A s used  herein , the  w ords “p re fe ired ” and  “p referab ly” re fer to  em bod im en ts  o f  the 

inven tion  th a t afford  ccrtain  benefits , undcr certa in  circum stances. H ow ever, o th e r em bod im en ts 

m ay  a lso  b e  p refe ired , u n d e r the sam e o r o th e r circum stances. F urthcrm ore , th e  rec ita tio n  o f  one 

o r m o re  p referred  em bod im en ts does n o t im p ly  th a t o th e r em bod im en ts a re  n o t uscftil, and  is no t 

in tended  to  exe lude o th er em bod im en ts ífo m  th e  scope  o f  th e  invention . A s used  here in , the 

w ord “ inc lude ,”  and its varian ts, is in tended  to  b e  non-Jim iííng , such  that rec ita tion  o f  ítem s  in  a 

lis t is no t to  the  exc lu sión  o f  o th e r like  ítem s tha l m ay also  b e  useful in  the  m ateria ls, 

com positions, dev ices, and  m ethods o f  th is invention . In  a  s im ila r m anner, th e  descrip tion  o f  

certa in  advan tages o r d isadvan tages o f  know n  m ateria ls  and m ethods is n o t in tended  to  lim it the

\
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scope o f  the  em bod im en ts to  th e ir  exc lusión . Indeed, certain  em bod im en ts m a y  inc lude  o n e  o r 

m o re  know n m ateria ls o r m ethods, w ithou t su ffe rin g  from  th e  d isad v an tag es d iscussed  herein . 

[00141 A s used  here in , the  term  “com pris ing” m eans tha t o th e r steps and o th er co m p o n en ts  that 

do not affec t the end resu lt m ay be u tilized . T he term  “ com prising” en co m p asses  th e  exp ressio n s 

“co n s is tin g  o f ,” and “co n s is lin g  essen tia lly  o f.”  T h e  expression  “ cffcc tivc  am oun t,”  as used  

herein  d en o tes  an  am o u n t o f  a  com pound  o r com position  su ffic ien t to  sign ifican tly  induce a 

p o sitiv e  benefit, p referab ly  an  o ra l hea lth  benefit, b u t low  eno u g h  to  avo id  se rio u s side  effec ts, 

i.e., to p rov ide  a reaso n ab lc  benefit to  risk  ra tio , w ith in  the  sound  ju d g m e n t o f  a  person  h av in g  

o rd in ary  sk ill in  the  art. T h e  u se  o f  s in g u la r iden tifiers such  as “ the ,”  “a,”  o r “an ”  is no t in tended  

to  be lim itíng  so le íy  to  the  u se  o f  a  sing le  com poncn t, bu t m a y  inc lude m ú ltip le  com ponen ts . 

|0 015 ¡ All percen tages and ratios used  herein  are b y  w eig h t o f  the  oral ca re  com position , un less 

o th e rw ise  specified . A ll m easurem ents are m ade a t 25 ‘'C , un less o th erw ise  specified .

[0016] T h roughou t th is descrip tion  and claim s, the  d isc lo su re  o f  a certain  num erical valué (c.g ., 

tem peratu re , w e ig h t p ercen t o f  com ponen ts , etc.) is m ean t to  deno te  tha t valué , p lu s o r m inus an 

add itiona l v a lué  tha t w ou ld  be u nderstood  b y  p ersons h av in g  o rd in ary  sk ill in  the  art, d epend ing  

on  the  variab le  and th e  d eg ree  o f  m easu rem en t erro r typ ica lly  associa ted  w ith  tha t valué. F o r 

cxam ple , a  g iven  tem pera tu re  w ou ld  b e  u nderstood  b y  a person  h av in g  o rd inary  skill in  th e  art to 

inc lude up  to  i 0%  variabü ity , g iven the  instrum ent used  to  m easu re  th e  tem perature .

10017] T h e  den tifrice  o f  the  p resen t inven tion  com bines an  in so lub le  com pound  o f  z in c  w ith  a 

m ueoadhesive  po lym er and  an  abrasive, all in  an o ra lly  accep tab le  veh ic le , to  fo rm  com p o sitio n s 

tha t com bat acid  b ased  erosión  o f  teeth. T he m ueoadhesive  po ly m er localizes the  in so lub le  z inc  

com pound  n ear the  su rface  o f  the  tooth . M ucoadhesives that have a  longer resid en ce  tim e a t the 

su rface  o f  the too th  o ffe r enhanced  pro tection . T h e  m u eoadhesive  bo th  localizes the  m etal 

com pound  an d  prevents th e  adhesión  o f  bac te ria  on  the to o th  surface . T h e  z inc  co m p o u n d s are  

be lieved  to  be eroded as the  pH  in  th e  oral cav ity  drops, thus sacriflc in g  th e  m etal com pound  fo r 

th e  benefit o f  th e  too th  enam el. A cid erosión  o f  the  z inc  com pounds resu lts  in  a  n cu tra liza tio n  o f  

acid , in tu m  ra is in g  the pH  n ear the  su rface o f  the  tooth . T h e  z inc  ions a t the to o th ’s su rface  also  

m a y  function  as an  antibacteria l fo r an y  ca rriogen ic  bacteria . B y  in creasin g  the  res id e n ce  tim e  o f  

(he in so lub le  z inc  com pound  at the too th  surface, the rese rv o ir o f  z inc  ions  m ay  rcm ain  in p lace  

and ac tive  longer.
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(00181 W hile  not in ten d in g  on being  bound  b y  any  th eo ry  o f  opera tion , th e  inven to rs  b e liev e  that 

th e  m u eoadhesive  po lym er, w hen  used  in  the  com p o sitio n s and m ethods described  herein , 

p reven ts the ad h eren ce  o f  ca rrio g en ic  b ac te ria  to  the  enam el, and has a  long  resid en ce  tim e  a t the 

enam el surface. ít also  is believed th a t th e  m u eoadhesive  po ly m er spa tia lly  con fines so m e o f  the 

zinc com pound  to  th e  surface o f  the  tooth . A s the  local env ironm ent a round  the  too th  becom es 

acid ic , th e  z inc  com p o u n d  is believed  to  beco m e m o re  so lub le. T h e  inven to rs  be lieve  tha t the 

p ro cess  o f  so luh iliz ing  th e  z inc  com pound  bo th  neu tra lizes  acid  and p ro v id es  benefic ia l so lub le  

z inc  ions. T he long  resid en ce  tim e o f  th e  m u eo ad h esiv e  a t th e  enam el su rface  is b e liev ed  to  

p rov ide  a  longer resid en ce  tim e for th e  m etal com pounds.

(0 019 | T h e  com positions and m ethods o f  use o f  the p resen t inven tion  a lso  p rov ide  enhanced  acid 

p ro tec tion  by  fo rm ing  m ore ordered  su rface  film s w hen  subject to  sh ear stress. S hear stress 

o rig in a tin g  from  acts such  as b ru sh ing , scrubb ing , ru bb ing  w ith  a  finger, and  th e  like, resu lts  in 

sh ear a lignm ent o f  th e  com position . T h e  exp ressin  “shear a lig n m e n f  ’ as u sed  in the  specification  

and c laim s refers to  a  p rocess in  w hich  a  m ateria l becom es, a t least p artia lly , m o re  o rd ered  in  

response  to  an applied  shear stress. S hear a lig n m en t w ill be u nderstood  to  crea te  a  m ore  

hom ogeneous com position  as a  resu lt o f  at least partia l ordering . In the p resen t inven tion , 

im proved  o rdering  m ay  occu r due to  the  fo rm ation  o f  a  m ore  reg u la r a rray  o f  po lym er, a m ore  

reg u la r a rray  o f  m etal in  the po lym er, o r a com b in atio n  o f  bo th  m ore o rdered  po ly m er and m etal. 

(0020] T o  p rep a re  an an ti-erosive  oral ca re  com position  o f  th e  p resen t inven tion  a m ueoadhesive  

po lym er, a z inc  com pound  o r  sa lt tha t becom es m o re  so lu b le  a t ac id ic  pH , and  an  ab ra s iv e  a re  

incorporated  into an o ra lly  accep tab le  vehicle .

10021] T he oral ca re  com positions o f  th e  various em bod im en ts p re fe rab ly  a re  in  th e  form  o f  a 

den tifrice . T he term  “den tifrice”  as used th ro u g h o u t th is descrip tion , deno tes a paste , gel, o r 

liqu id  form ulation . T h e  den tifrice  m ay  b e  in  an y  desired  form , such  as too thpaste ; { including 

deep  s triped , su rface  striped , m u lti-layered , h av in g  a gel su rround  th e  paste); pow der; beads; 

m ou thw ash ; m o u th  rinses; lozenge; den ta l gel; a  periodon ta l gel; a liqu id  su itab le  fo r p a in tin g  a 

den tal su rface ; a chew ing  gum ; a d isso lvab le , p a rtia lly  d isso lvab lc  o r n o n -d isso lv ab le  film  o r 

strip ; a w afer; a w ipe o r tow elette ; an  im plan t; a foam ; a  troche; a den tal floss o r any  

com binations thereof. P referab ly , the  den tifrice  is a too thpaste .

10022] T h e  expression  “o ra lly  accep tab le  v eh ic le” used  in th e  con tex t o f  th e  p resen t invention  

m eans an y  an y  veh icle  usefu l in  fo rm ulating  an y  o f  the  den tifrices d esc rib ed  above. S u itab le
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o ra lly  accep tab le  v eh ic les  include, fo r exam ple , one o r  m o re  o f  the  fo llow ing : a  so lven t, an 

a lk a lin e  agent, a  h u m ectan t, a  th ickcner, a  su rfactan t, an  ab rasive , an an ti-ca leu lus agent, a 

co lo ran t, a  flavo ring  agent, a  dye, a  po tassium  con ta in in g  salt, an  an ti-bacteria l agent, 

d esen sitiz in g  agents, sta in  red u c in g  agen ts, and m ix tu res thereof,

|0 0 2 3 | T he expression  “m u eoadhesive  po lym er” as used  in  th e  specification  and  c la im s inc ludes 

w ith in  its m ean in g  h yd roph ilic  po lym ers and hydrogels. S om e po lym ers useftil in  th e  p rac tice  o f  

the  cu rrcn t inven tion  include: ce llu lo se  deriva tives, po lyv iny lpy rro lidones, po lyacry la tes, 

po lye íhers, po lyanliydrides, poJysaccharides, po lyv iny jphosphates, and  copo lym ers inco rpo ra ting  

th ese  functionalities.

10024] A  p re fe rab le  c lass o f  m u eoadhesive  po lym ers a re  th e  po lycarboxy lates. T h e  term  

p o ly carb o x y la te  m ean s o ligom ers o r po lym ers w ith  repcat un its  th a t h av e  ca rb o x y la te  functionai 

groups. A  p articu la rly  p referred  m u eoadhesive  po ly m er is a  copo lym er o f  m ethy lv iny l e th e r and 

m aleic  anhyd ride  know n as G A N T R E Z ® , a  w ell know n  co m m erc ia lly  av a ilab le  copo lym er, o r 

G A N T R E Z ®  A N , a  copo lym er o f  po lym ethyl v inyl e ther and  m ale ic  anhyd ride  (P V M /M A ).

T h e  G an trez po lym ers are co m m erc ia lly  ava ilab le  from  ISP T echno log ies, Inc., B ound B rook, 

N .J. 08805. G an trez  po lym ers h av e  b een  know n and used  in oral care p repara tions, and  are 

described , w íe r  a lia , in U .S . P aten t N os. 4 ,521 ,551 , 4 ,373 ,036 , and 4 ,485 ,090 , the d isc ío su res  o f  

each  o f  w h ich  are  incorporated  b y  referen ce  here in  in th e ir  en tirety . G an trez  po lym ers are 

advan íag eo u s d u e  to its long res id e n ce  tim e  a t enam el su rfaces and its  ab ility  to  d e te r bac teria l 

adhesión  to  enam el. U sed  in com bination  w ith  an  in so lub le  o r s lig h tly  so lub le  m etal com pound , 

G an trez  m a y  p lace  a sou rce  o f  m etal ions in  spa tia l p ro x im ity  to  the to o th  w h ile  m a in ta in in g  a 

lo n g e r resid en ce  tim e  o f  th e  m etal com pound  in p ro x im ity  to  the tooth.

|0 025 ] A m ueoadhesive  po ly m er such a s  a  po ly carb o x y la te  m ay  b e  incorporated  in to  the o rally  

accep tab le  veh ic le  o f  the  p resen t inven tion  in  am oun ts  in  the  range o f  0.01 to  20%  b y  w eigh t, 

p referab ly  O.l to  10%  b y  w eigh t and m o st p referab ly  a t 0 .5  to  7%  b y  w e ig h t o f th e  com ponen t. 

M ix tu res o f  the  m ueoadhesive  po lym ers m ay  also  b e  used. G an trez is th e  preferred  

m ueoadhesive  polym er.

(00261 T he expresson  “m etal com pound  o r  sa lt” as used in the specification  and  c la im s inc ludes 

w ith in  its m ean in g  sa lts  and com pounds o f  zinc. T hese  salts and com pounds inc lude z inc  ox ide , 

z in c  carbonate , zinc citrate , z inc  silica te , z inc  stannate, z inc  benzoato , z inc  te tra fluo robo ra le , zinc 

hexafluo ros ilica te , and  o th er z inc  com pounds. T h e  z in c  com pound  p re fe rab ly  is z inc  oxide.
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(0027) S om e in so lub le  z inc  com pounds h av e  the  ab ility  to  react w ith  ac id  to  fo rm  zinc  ions in  

so lu tion . Z inc  o x id e  has the ab ility  to react w ith acid  to form  zinc  ions in  solution;

Z nO  +  H C l Zn^" +  2C1‘ +  H 2O 

T liis rcaction  consum es acid  lo  yield  a  z inc  sa lt and  w ater. T h e  pH  o f  Z nO  is app rox im ate ly  

6 .95 , w hich  ind icates that in an env ironm ent tha t is m ore  ac id ic  ( lo w er pH ) than  6 .95 , the  Z nO  

w ill d isso lve , con su m in g  acid and ra is in g  th e  pH.

(00281 T h e  expresson  “ inso lub le  o r sligh tly  so lu b le” as u sed  in  the  spec ifica tion  and c laim s 

re fe rs  to  the  so lub ility  o f  the m etal salts and com pounds. It is know n tha t pH  m a y  affect the  

so lu b ility  o f  com pounds tha t m ay  m ake these  com pounds m ore o r less so lub le  a t d iffe ren t pH . It 

a lso  is u nderstood  tha t so lub ility  encom passes a dynam ic equ ilib rium  betw een  p re c ip ita ro n  and 

d isso lu tion  w hich  m ay  b e  affec ted  b y  fac to rs inc lud ing  b u l no t lim ited  to  the p resen ce  o f  so lub le 

che la ting  agents o r acids. In so lub le  o r s lig h tly  so lub le  can  b e  u nderstood  to  m ean com pounds 

w h ich  are less than  1 %  so lu b le  b y  w eigh t in p H  7 w ater. It a lso  w ill b e  understood  that a t low er 

o r  h ig h e r pH , the com pounds m ay  becom e sig n ifican tly  m ore so lub le, and  tha t th e  ph rase  “ a 

m etal com pound  or sa lt tha t becom es m o re  so lu b le  a t ac id ic  p H ” w ill rcfcr to  an  in so lub le  or 

s lig h tly  so lu b le  com pound  that m ay  b eco m e m o re  so lub le  upon  low ering  o f  the  local pH, 

p referab ly  z inc  oxide.

10029} A n alkaline  ag e n t such  as an alkali m etal com pound  inc lud ing  sod ium  hydrox ide, 

po tassium  hydrox ide, sod ium  b icarbonate , sod ium  carbonate , N -sod ium  s ilica te  (a 3 .22  w e ig h t 

ratio  b f  sod ium  silica te  in  34 .6%  w ater av a ilab le  ffom  P Q  C orporation) m ay  b e  incorporated  in 

th e  o rally  accep tab le  v eh ic le  o f  the p resen t inven tion  in  am ounts in  th e  range o f  0.5 to 15%  b y  

w eight, p referab ly  1 to  8%  by  w eigh t and m ost p referab ly  at 1 to  5%  b y  w eigh t o f  the 

com ponen t. M ix tu res o f  the above alkali m etal com pounds m ay also  b e  used. Sodium  hyd ro x id e  

is the  preferred  a lkaline  agent.

[0030] A brasives m ay b e  incorporated  in  the  o ra lly  accep tab le  veh ic le  o f  the  p resen t inven tion  

and  preferred  abrasives are silíceous m ateria ls , such  as silica. A  p referred  s ilica  is a  p rec ip ita ted  

am orphous hydrated  silica , such as Sorbosil A C -35 , m arketed  b y  C rosfíe ld  C hem icals , o r 

Z eoden t 115 from  H u b er C om pany  bu t o ther ab rasives m ay  also  b e  em p loyed , includ ing  

hyd roxyapatite , sod ium m etaphosphate , po tassium  m etaphosphate , tr ica lc ium  phosphate, ca lc ium  

p h o sp h a te  d ihydrate, anhydrous d icalc ium phosphate , ca lc ium  py rophosphate , m agnesium  

orthophosphate , trim agnesium  phosphate, ca lc ium  carbonate , sod ium  b icarbonate , a lum ina
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trihydrate , a lum inum  silica te , ca lc ined  alum ina, titan ia , and ben ton ite . T h e  con cen tra tio n  o f  

ab rasive in the too thpaste  com positions o f  th e  p resen t inven tion  w ill no rm ally  b e  in  the  ran g e  o f  

5 to  40%  b y  w eigh t and preferab ly  10 to  25%  by  w eight.

10031] A  hum ectan t used  in the p repara tion  o f  the  o ra lly  accep tab le  veh ic le  m ay  be a m ix tu re  o f  

hum ectan ts, such as g lycero l, so rb ito l and a  po lye thy lene g lyco l o f  m o lecu lar w eigh t in  th e  ran g e  

o f 2 0 0  to 1000, but o th e r m ix tu res o f  hum ectan ts and  s in g le  hum ectan ts m a y  also  b e  em p loyed . 

T h e  h um ectan t con tcn t is in th e  ran g e  o f  10 to  50%  by  w eigh t and  p referab ly  20  to  40%  b y  

w eigh t o f  th e  den tifrice  com ponent. T h e  w ate r con ten t is in th e  range o f  20  to  50%  b y  w eigh t 

and p referab ly  30 to  40%  by  w eight.

10032] T h ickeners used  in  the p repara tion  o f th e  o ra lly  accep tab le  veh ic le  inc lude  o rg an ic  and 

ino rgan ic  th ickeners. ín o rg an ic  th ickeners w hich m a y  be included  in  th e  o ra lly  aceep tab le  

veh ic le  inc lude  am orphous silicas. A n inorgan ic  th ickener m a y  b e  incorporated  in  th e  o ra lly  

accep tab le  veh ic le  o f  th e  p resen t inven tion  at a concen tra tion  o f  0.5 to  5%  b y  w eig h t and 

preferab ly  1 to 3%  b y  w eight.

[0033] O rgan ic  th ickeners o f  natu ra l and syn the tic  g um s and co llo id s m ay  also  b e  u sed  to  

prepare the  o ra lly  accep tab le  veh ic le  o f  the p resen t invention . E xam ples o f  such  th ickeners are 

ca rrageenan  (Irish  m oss), xan than  gum , sod ium  carboxym ethy l cellu lose, síarch , 

po lyv iny lpy rro lidone , hydroxyethy lp ropy lce llu lo se , hydroxybu ty l m ethyl ce llu lo se , 

hyd roxypropy l m cíhyl cellu lose, and  hydroxyethy l cellu lose. A n o rg an ic  th ick en e r m ay  b e  

incorporated  in the  o ra lly  accep tab le  veh ic le  o f  the p resen t inven tion  at a  con cen tra tio n  o f  0.1 to 

3%  b y  w eigh t and p referab ly  0 .4  to 1.5%  b y  w eight.

|0 0 3 4 | S urfac tan ts m ay be incorporated  in the o ra lly  accep tab le  veh ic le  lo  p rov ide  foam ing  

p ropertics. T h e  su rfactan t is p referab ly  an ion ic  o r non ion ic  in nature. S u itab le  exam ples o f  

an ion ic  su rfactan ts a re  h igher alkyl su lfa tes such  as po tassium  o r sodium  lauryl su lfa te  w hich  is 

p referred , h ig h e r fatty  ac id  m o nog lyceride  m onosu lfa tes , such  as th e  sa lt o f  the  m onosu lfa ted  

m onog lyceride  o f  hydfogenated  coconu t oil fatty  ac ids, alkyl aryl su lfonates such  as sod ium  

dodecyi b en zen e  su lfonate, h ig h e r fa tty  su lfoaceta tes, h ig h e r fa tty  acid  esters o f  1,2 d ih y d ro x y  

p ropane  su lfonate. T he su rfactan t agen t m ay  generaliy  be p resen t in  the  o ra lly  accep tab le  

veh ic le  com positions o f th e  p resen t inven tion  a t a concen tra tion  ofO .5  to  10%  by  w eigh t and 

p referab ly  1.0 to  5 .0%  b y  w eight.

/ ¡ p
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(0035] T he source  o f  desensitiz ing  po tassium  ion  m ay gen era liy  b e  a w ater so lu b le  po tassium  

sa lt in c lu d in g  po tassium  nitrato, po tassium  citrate , po tassium  ch lo ride , po tassium  b icarbonate  

and po tassium  oxala te  w ith  po tassium  n itra te  being  preferred . T h e  po tassium  salt is generaliy  

incorporated  in  o n e  o r m o re  o f  the d en tifrice  com ponen ts a t a  concen tra tion  o f  1 to  abou t 2 0 %  by  

w eigh t and p referab ly  3 to  10%  b y  w eight.

[0036] P y rophosphate  sa lts  hav ing  an tica lcu lus e fficacy  usefu l in  the  p rac tice  o f  the  p resen t 

inven tion  inc lude w ater so lu b le  sa lts such as d ia lkali o r te traalkali m etal p y ro p h o sp h a te  sa lts  

such  as N a4p 207 (T S P P ), K 4P 2O7, NasPiO?, N a2H 2p 207 and  K 2H 2P2O7. P o lyphosphatc  salts include 

the w ate r so lub le  alkali m etal íripo lyphosphafes such  as sod ium  tripo lyphospha te  and po tassium  

tripo lyphospha te . T h e  py rophosphate  sa lts  m a y  b e  incorporated  in the den tifrice  com position  o f  

the p resen t inven tion  at a  concen tra tion  ofO .5  to  2%  by  w eight, and p re fe rab ly  1.5 to  2%  by  

w eigh t and the po ly p h o sp h a tc  sa lts  m ay  b e  incorporated  in  th e  den tifrice  co m p o sitio n  o f  the 

p resen t inven tion  a t a  concen tra tion  o f  1 to  7%  by  w eight.

[0037 | C o lo ran ts such  as p igm en ts and  dyes m a y  be u sed  in  the  p rac tice  o f  th e  p resen t invention . 

P igm ents inc lude nontoxic , w ater inso lub le  in o rg an ic  p igm ents such  as titan iu m  d io x id e  and 

ch rom ium  o x id e  greens, u ltram arine  b lues an d  p inks an d  ferric ox ides as w ell as w ate r inso lub le  

dye lakes p repared  b y  ex tend ing  ca lc ium  o r a lum inum  sa lts  o f  F D & C  dyes o n  a lum ina  such  as 

F D & C  G reen  #1 lakc, F D & C  B lu e  #2 lake, F D & C  R & D  #30 lake and  F D & C  #Y cllow  15 lake. 

T h e  p igm en ts h av e  a  p artió le  s ize  in 'th e  ran g e  o f  5 -1000  m icro n s, p referab ly  250 -500  m icrons, 

and are p resen t at a concen tra tion  o f  0.5 to  3%  by  w eight.

10038] D yes u sed  in the  p rac tice  o f  the p resen t inven tion  are  generaliy  food co lo r add ilives 

p resen tly  certified  under the F ood D n ig  &  C osm etic  A ct fo r use in  the  food  and ingested  drugs, 

inc lud ing  dyes such  as F D & C  R ed N o.3 (sod ium  sa lt o f  te tra iodofluorescein ), F D & C  Y ellow  

N o .5 (sod ium  salí o f  4 -p -su lfo p h en y lazo -l-p -su lfo p h en y l-5 -h y d ro x y p y razo le -3  ca rboxy lic  acid), 

F D & C  Y ellow  No. 6  (so d iu m  salt o f  p -su lfopheny lazo -B -naph to l-6 -m onosu lfonate), FD & C  

G reen  N o.3 (d isod ium  s la t o f  4 -([4 -(N -e thy l-p -su Iffobenzyno)- phenyI]-(4 -hydroxy-2- 

su Ifo n iu m p h cn y l)m ew th y len e)-[l-(N -e th y l-N -p -su lfo b en zy l)-G ) -3 ,5cyclohexad ien im inc], 

F D & C  B lue N o .! (d isod ium  salt o f  d ibenzy ld ic thy ld iam ino tripheny learb ino l tr isu lfo n ic  acid  o f  

Índigo tin ) and  m ix tu res  th e re o f in  v arious p ropo rtions. T h e  concen tra tion  o f  the  dye fo r the 

m ost e ftec tiv e  resu lt in  the  p resen t invention  is p resen t in the  den tifrice  com position  in an 

am oun t from  0 .0005  p ercen t to  2 p ercen t o f  the  to tal w eight.
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f0039 j A ny  su itab le  flavoring  or sw ee ten in g  materia} m a y  a lso  be incorporated  in  the  den tifrice  

com position  o f  the  p resen t inven tion . E x am p les o f  su itab le  flavo ring  co n stitu en ts  are flavo ring  

o ils , e.g., o ils  o f  spearm in t, pepperm in t, w in te rg reen , sassafras, c love, sage, eucalyp tu s, 

m arjo ram , c innam on  lem on, and o range , and m ethyl sa licy late . S u itab le  sw ee ten in g  agen ts 

inc lude  sueroso, lactose, m altose , so rb ito l, xy lito l, sod ium  cyclam atc , p e rilla tin e , and  sod ium  

saccharin . S u itably , flavo r and sw ee ten ing  agen ts m ay  to g e th er com prise  from  0.01 to  5%  or 

m o re  o f  th e  preparations.

(00401 A ntibacteria l agents a re  non -ca tion ic  an tibacteria l agen ts based on phenofic  and 

b isp h en o lic  com pounds, halogenated  d ipheny l ethers such as T ric losan , benzoato  es te rs and 

ca rban ilides a s  well as ca tion ic  an tibac teria l agen ts sueh as ch lo rh ex id in e  d ig luconatc . Such 

an tibac teria l agents can b e  p resen t in  q uan titie s  o f  from  0.03 to  1% b y  w eig h t o f  the  p a rticu la r 

com ponent,

|0 041 ] W hen noncation ic  an tibac teria l agents o r  an tibac teria l agents a re  inc luded  in an y  o f  the 

den tifrice  com ponen ts , there is a lso  p referab ly  inc luded  ffom  0.05 to  5%  o f  an agen t w hich 

enhances th e  delivcry  and re ten tion  o f  the  agen ts to , and  re ten tion  th e re o f  on  oral su rfaces. Such 

agen ts useful in  the  p resen t inven tion  are d isc lo sed  in  U .S . P at. N os. 5 ,1 8 8 ,8 2 1 and 5 ,192 ,531; 

and include sy n th e tic  an ion ic  po lym eric  po lycarboxy lates, such as 1:4 to  4 :!  copo lym ers o f  

m aleic  an hydride  o r  ac id  w ith  an o íh er po lym erizabJe  ethy len ica lly  unsa íu ra íed  m onom er, 

p referab ly  m ethy l vinyl c ther/m aleic  an hydride  h av in g  a  m o lecu lar w eigh t (M .W .) o f  about 

30 ,000  to  abou t 1 ,000,000, m o st p referab ly  abou t 30 ,000  to  abou t 800 ,000 . T h ese  copo lym ers 

are ava ilab le  fo r exam ple  as G A N T R E Z ® , c.g ., A N  139 (M .W . 500 ,000), A N  119 (M .W . 

250 ,000) and p referab ly  S -97 P harm aceu tical G rade (M .W . 700 ,000) av a ilab le  ffom  ISP 

T ech n o lo g ies , Inc., B ound B rook, N .J. 08805 . T h e  enhancing  agen ts w hen p resen t a re  p resen t in 

am ounts rang ing  from  0.05 to 3%  b y  w eight.

f0042¡ To p repare  (he den tifrice  com p o n en ts  o f  the  p resen t inven tion , g en e ra liy  the hum ectan ts, 

for exam ple , p ropy lcne g lycol, p o ly e th y len e  g lyco l ingred ien ts, are d ispersed  w ith  an y  o rgan ic  

th ickeners , sw eetener, p igm ents such  as titan ium  d iox ide  and  any  p o lyphospha tes  included  as 

an ti-calcu lu s ingred ien ts. W ater is then  added  in to  th is d ispersión  a lo n g  w ith  any  an tibac teria l 

agen t such  as T ric losan , any an tibac teria l enhancing  agent such  as G an trez  and any  an tica lcu lus 

additional agents. T h e  m u eoadhesive  po ly m er and z inc  com pound  o r sa lt tha t b eco m es m o re  

so lub le  a i ac id ic  pH  is then  m ixed  into th e  d ispersión . T h ese  ingred ien ts a re  m ixed  un til a

10
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hom ogenous phase  is ob ta ined . T herea fte r ino rgan ic  th ickener, s ilica  ab rasive , f lav o r and 

su rfactan t ingred ien ts are added  and the  ing red ien ts  m ixed  a t h igh  speed  u n d er vacuum  o f  ffom  

abou t 20  to  100 m m  o f  H g. T h e  resu ltan t p roduct is a  hom ogeneous, sem i-so lid , ex trudab le  

paste  product.

[0043] T h e  p repara tion  o f  den tifrice  com positions is w ell know n  in the  art. U .S . Pat. N os. 

3 ,996 ,863 , 3 ,980 ,767 , 4 ,328 ,205 , and 4 ,358 ,437 , w h ich  are incorporated  here in  b y  reference, 

d escrib e  too thpastes  and m e th o d s o f  p roduction  th e re o f  w h ich  m a y  b e  u tilized  for the  p roduction  

o f  the  den tifrices acco rd in g  to  the  p resen t invention .

|0 0 4 4 | T he term  “sh ear a lignm en t”  as used  in  the  spec ifica tion  and c laim s refers to  a  p rocess 

w here  a  m ateria l b ecom es, at least partially , m o re  o rdered  in  resp o n se  to  an  app lied  shear stress. 

S hear a lignm en t w ill b e  understood  to  c reate  a  m ore  hom ogeneous com position  as a  resu lt o f  the 

a t least partial ordering . In th e  p resen t inven tion , im proved  o rdering  m ay  o ccu r d u e  to  the 

form ation  o f  a m o re  reg u la r array  o f  po lym er, a  m o re  reg u la r a rray  o f  m etal in  the  po lym er, o r  a 

com bination  o f  bo th  m ore o rdered  po ly m er and  m etal.

S PE C IFIC  E M B O D IM E N T S  O F T H E  IN V E N T IO N

10045] T h e  inven tion  is  fiirther described  in  th e  fo llo w in g  exam ples. T h e  exam ples are m ere ly  

illu stra tiv e  and  do  no t in any  w ay  lim it th e  sco p e  o f  th e  inven tion  as described  and  claim ed.

11
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10046] E x a m p le  -  A n an ti-ero sion  to o th p aste  w as prepared  in  w hich  the  in so lub le  z inc  

com pound  w as ZnO , the  source o f  fluo ride  w as N aF , and h igh c lean in g  silica  w as u sed  as an 

ab rasiva . T ab le  1 co n ta in s  th e  ing red ien ts o f  th is  an ti-erosion  to o th p aste  com position .

T ab le  1 -  Z nO  F orm ulation

I n s r c d ie n t W e ig h t %
D E M ÍN E R A L ÍZ E D  W A T E R q.s
SO R B IT O L . 54.9
H IG H  C L E A N IN G  S IL IC A  Z e o l0 5 10.0
SY N . A M O R P H . PPT . SIL IC A 12.8
P O L Y E T H Y L E N E  G L Y C O L 3.0
S O D IU M  L A U R Y L  S U L F A T E  P O W D E R 1.5
C O C A M ID O P R O P Y L  B E T A IN E 1.3
FLA V O R 1.2
Z IN C  O X ID E 1.0
T IT A N IU M  D IO X ID E 0.8
S O D IU M  C M C \ 0.7
T E T R A S O D IU M  P Y R O P H O S P H A T E 0.5
S O D IU M  S A C C H A R IN 0.3
S O D IU M  F L U O R ID E 0.2

A m od ifícation  on  the w idely  u sed  FD A  m eth o d  #34  fo r the  quan lifica tion  o f  enam el so lub ility  

reduction  (E S R ) w as em ployed  to  de te rm in e  th e  an ti-e ro sive  poten tia l o f  the  fo rm ulation  

described  in tab lc  1. T h is m odified  m ethod  consisted  o f  a o n e  tim e  acid  cha llenge  (pH  =  2.8, 

c itr ic  acid ) sustained  for 15 m in u tes  afte r w hich  the am oun t o f  d isso lved  enam el w as quan tified  

spcctropho tom etrica lly . U pon trea ting  enam el surfaces w ith  the Z nO  co n ta in in g  fo rm ulation  

(tab le  1), and p erfo rm ing  th e  above described  eva lua tion , a  5.6 %  reduc tion  in  enam el so lu b ility  

w as observed . T h is resu lt ind icates th e  po ten tia l benefits  o f  Z nO  con tain ing  den tifrice 

form ulations w ith rcgard  to  ch em ica lly  induced  d em ineraliza tion  (i.e. e rosión) o f  oral hard  

tissues.
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(N  T H E  C LA IM S D EFIN IN G  T H E  [N V EN TIO N  A R E  AS FO LLO W S;
X)

d>
X i 1, A n oral care com position com prising (a) an orally  acceptable vehicle  (b) a

^  m ucoadhesive polym er, w herein the m ucoadhesive polym er is a copolym er o f  a

m ethylvinyl ether and a m aleic anhydride, and w herein the m ucoadhesive polym er is 

^  present in an am ount in the range o f  0.5 %  to  7 %  by w eight o f  the com position, (c) a

^  zinc com pound or salt that becom es m ore soluble at acid ic pH, w herein the zinc

com pound or salt is zinc oxide and (d) an abrasive; w herein the com position providesO

í N  protection against erosión o f  tooth enam el.

O
psj 2. A m ethod o f  reducing acid  based erosión o f  teeth  com prising: 1) provid ing  a

com position com prising (a) an orally  acceptable vehicle (b) a m ucoadhesive polym er, 

w herein the m ucoadhesive polym er is a  copolym er o f  a  m ethylvinyl ether and a  m aleic 

anhydride, and w herein the m ucoadhesive polym er is present in an  am ount in  the  range 

o f  0.5 % to  7 %  by w eight o f  the com position, (c) a zinc com pound o r salt that becom es 

m ore soluble at acidic pH , w herein the zinc com pound or salt is zinc ox ide and (d) an 

abrasive; and 2 ) delivering the com position to  the oral cavity  o f  a  subject, w herein 

d e l iv e r in g  th e  c o m p o s i t io n  d e p o s its  a  la y e r  o f  m u c o a d h e s iv e  p o ly m e r  a n d  z in c  

com pound o r salt on tooth enam el.

3. The m ethod o f  claim  2, further com prising applying a shear stress to the 

com position w hich shear-aligns the layer o f  m ucoadhesive polym er and zinc com pound 

o r salt that is deposited  on the teeth  w herein the shear aligned layer becom es m ore 

hom ogeneous.

4. T he m ethod according to  claim  3 w herein applying a shear stress resu lts in the

m ucoadhesive polym er becom ing m ore ordered.

5. The m ethod according to claim  3 o r claim  4 w herein  applying a shear stress

results in the zinc com pound o r salt becom ing m ore ordered.

6. The m ethod according to any one o f  claim s 2 to  5 w herein the z inc com pound or 

salt com prises anisotropically  shaped partióles.
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7. The m ethod according to any one o f  claim s 2 to  5 w herein the zinc com pound or

^  salt com prises isotropically  shaped partióles.

P -i

^  8. T he m ethod according to any one o f  claim s 3 to 5 w herein the  shear stress is

applied by rubbing the  teeth  w ith an apparatus.

Q Q  9. The m ethod according to  any one o f  claim s 2 to  8 w here the apparatus

^  com prises a  toothbrush.

CnI
r— l

^  10. A n oral care com position according to claim  1 substantially  as hereinbefore
O
CNl described and excluding, i f  any, com parative exam ples.

11. A  m ethod according to claim  2 substantially  as hereinbefore described and 

excluding, i f  any, com parative exam ples.
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