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Re:  Expediente No. 12-121.224
Solicitud  de patente a nombre de COLGATE-PALMOLIVE
COMPANY

Yo, SILVANA MARIA LOPEZ DIAZ, identificada como aparecé al pie de mi
firma, domiciliada en la carrera 11 No. 86-53, piso 6, obrando como apoderada
de la sociedad COLGATE-PALMOLIVE COMPANY, domiciliada en Nueva
York, Estados Unidos de acuetdo con la sustitucion de poder presentada el 22 de
agosto de 2014, interpongo recurso de reposieign contra la Resolucion No. 49723 del
22 de agosto de 2014, expedida por el Supetintendente de Industria y Cometcio,
pot medio de la cual se niega el prvilegio de patente de invencidén para la

solicitud contenida en el expediente de la referencia.

1.  Con fundamento en la facultad que confiere el articulo 34 de la Decision
486 al solicitante pata modificar la solicitud de patente en cualquier momento del
trimite, presento junto con este memotial un nuevo capitulo reivindicatorio,
que comprende las mismas 3 reivindicaciones que habian sido presentadas
con la respuesta al ardculo 45, pero esta vez modificadas por concepto de
patentabilidad.

La modificacién realizada en esta oportunidad, se describe a continuacion:
* En la nueva reivindicacion 1, se introdujo la cantidad efectiva que presenta

el polimero mucoadhesivo dentro de la composicion reclamada, la cual se

encuentra soportada en el capitulo descriptivo de la presente solicitud.
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Como se puede apreciar, la modificacién hecha al pliego retvindicatorio de la
presente solicitud, restringe el alcance del mismo, por tanto no amplia en ningun
instante la materia inicialmente presentada. De este modo, se adjunta el recibo de
pago por valor de $ 128.000, por concepto de la tasa por modificacion voluntatia.

2. FUNDAMENTOS DEL RECURSO

2.1 Del indebido andlisis de Nivel Inventivo

Su Despacho ha objetado la falta de nivel inventivo de la reivindicacion 1 y sus
dependientes, cn vista de la combinacion de las ensefanzas de los documentos
D1: W0O2007076444, D5: W00245678 y D6: US5330748, afirmacion ante la cual
se presentan a continuacion los siguientes argumentos, los cuales desvirtuarin la

objecidn planteada en la mencionada Resolucion 49723,

2.2 La presente solicitnd s es inventiva sobre ef estado previo de la técnica

El articulo 18 de la Decision 486 sefiala lo siguiente:

Articulo 18.- Se considerard que una invencion tiene wnivel inventivo, 51 para nna
persona del oficio normalmente versada en la materia lénica correspondiente, esa
invencion no hubiese resultado obvia ni se hubiese derivado de manera evidente del estado

de la técnica,

Una invencidn se considerara inventiva si la misma no hubiese resultado obvia a
partr del arte previo para una persona del oficio normalmente versada en la
materia. Esto a su vez implica que ¢l Examinador a cargo de esta evaluacion debe
colocarse en el momento exacto en el que el inventor buscaba resolver el
problema técnico contemplado en la solicitud y para el cual posefa la literatura y

el conocimiento disponibles en dicho momento.

Siguiendo entonces los lineamientos de la Jurisprudencia aplicable al andlisis del
nivel inventivo de una solicitud de patente, se considera que una anterioridad o
una combinacién de dos anterioridades puede afectar dicho requerimiento de

patentabilidad, si una persona medianamente versada en la materia encuentra
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enseflanzas o sugetencias claras que, a partir de un conocimiento medio en dicho
campo, le permitan llegar de manera obvia a la invencidn reivindicada.
Adicionalmente se considera que una mejora sustancial, un efecto inesperado o
una ventaja con respecto al arte previo es un indicio de nivel mnventivo, por

cuanto aporta un salto tecnoldgico en la regla técnica.

En primeta instancia y teniendo en cuenta la modificacién hecha a la
teivindicacion 1 de la presente solicitud, se tiene que otra difetencia que ahora
separa a los documentos D1, D5 y D6 de la composicién reclamada, es la
cantidad efectiva que presenta el polimero mucoadhesivo, dentro del porcentaje
total de Ia'composicién. Siendo asi las cosas y en vista de que ninguno de los
documentos citados pot el sefior Examinador, sugiere y/o hace mencién a dicha
caracteristica esencial de la composicidn, una persona del oficio versada en la
matetia, no tendria la motivacion, ni los medios para deducirla y por tanto, no
resultatia obvio deducir el objeto inventivo de la presente solicitud.

Dicha deduccién unicamente setfa posible, en el caso de que se tratara de un
anilisis retrospectivo o “hindsight”, en el cual se deben conocer a priori los
principios técnicos que tigen la nueva creacién, para asf tener el punto de partida
necesario para deducirla de forma obvia. Ante lo anterior, cabe mencionar que si
ésta fuera la situacidn, serfa un analisis invalido y las conclusiones derivadas del
mismo, carecetian de toda valides, dado que se trata de un analisis indebido tal y
como lo establece éste mismo Despacho, en su Instructivo de Exdmenes de
Solicitud de Patentes de Invencion y Modelos de Utilidad, de la siguiente manera:

Andlists ex post facto o retrospectivo o hindsight

Er importante tener en cuenta que una invencion retvindicada que, a primera vista,
parece evidente, puede ser inventiva. Una vez formulada una nueva idea, a menudo se
puede demostrar tedricamente el modo en el gue se podria llegar a ella, a partir de algo
conocido, a través de una serie de etapas aparentemente fdciles. El examinador de

patentes debe evitar el uso de un andlisis ex post facto de este fipo.

Es decir, el estado de la técnica se debe excaminar sin el beneficio del conocimiento
ofrecido retrospectivamente por la tnvencion retvindicada, La indicacidn o la sugerencia

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

no basarse en la divulgacion del solicitante.

Adicionalmente a lo anterior, se desea resaltar el efecto sorprendente que
comptende Ja composicién de la solicitud, el cual consiste en que cuando es
aplicado un esfuetzo cortante, siendo éste el cepillado, restrego o frotar con un
dedo, entre otros, la composicidon dentifrica, se genera sobre los dientes una capa
o pelicula alinecada mas homogénea, la cual resulta por el caricter tixotropico de
la composicion, en donde se reduce la viscosidad del sistema cuando un esfuerzo
es aplicado, ocasionando un orden/“alineacion”, de las moléculas que lo
comprenden, siendo en este caso, las cadenas poliméricas del polimero
mucoadhesivo en conjunto, con las moléculas del éxido de zinc(ver parrafos
[0019] v [0044] del capitulo descriptivo de la solicitud). De éste modo, cuando se
conforma dicha pelicula alineada sobre los sientes del usuatio y el esfuerzo es
retirado, la viscosidad del sistema retoma su valor original, causando que la
pelicula permanezca sobre la superficie de los dientes y asi promover una
proteccion mejorada contra los 4cidos que continuamente ingresan a la cavidad
bucal.

Como se puede apreciat, dicha generacién de una pelicula o capa alineada mas
homogénea, corresponde a un efecto técnico sorprendente no antes visto en el
estado previo de la técnica, el cual es inherente a las caracteristicas técnicas
esenciales de Ja composicién. De esta manera, se ha puesto en evidencia, la
mejora que ha aportado la presente invencién al campo técnico de la misma, por
ende, ésta debe ser reconocida como la presencia inédita de altura inventiva en

dicha nueva creacion.

Con base en lo anterior, se ha demostrado no solo, que los documentos citados
por cl sefior Examinador, no consiguen deducir la mateda reivindicada por ésta
solicitud y adicionalmente, se ha expuesto un efecto sotprendente inédito de la
misma, los cuales son argumentos suficientes para reconocer el nivel inventivo de

ésta solicitud.

2.3 Congesion de solicitudes equivalentes

Si bien entendemos y aceptamos que cada pafs es auténomo en la concesion o

negacion de los privilegios de patente, queremos resaltar el hecho que el analisis
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de los requisitos para el otorgamiento de esos derechos son universales,
esto es, novedad, nivel inventivo y aplicacion industrial, como también la forma
de evaluarlos. Asi, la presente invencién fue concedida por la Oficina de
Patentes de Australia: AU2011210811 (B2), hecho que demuestra que la misma
cumpla con los mencionados requisitos en diferentes paises, siendo un claro

indicio del merecimiento de la patente en Colombia.

3. PETICIONES
Teniendo en cuenta los antetiores argumentos, se solicita:

31 Que de conformidad con lo previsto por los articulos 3, 42 y 80 del
Cédigo de Procedimiento  Administrativo y de lo Contencioso
Administrativo se consideren y se resuelvan TODOS los argumentos y
TODAS las cuestiones planteadas asi como las que aparezcan con motivo
de este recurso.

32 Que se revoque la Resolucién No. 49723 del 22 de agosto de 2014
expedida por el Supetintendente de Industria y Comercio, y se proceda a
conceder el privilegio de patente de invencién a la solicitud de mi

mandante

Sefior Superintendente,

— A

SILVANA MARIA LOPEZ DIAZ
C.C. 22.468.787 de Barranquilla

T.P. 147463 del CSJ
notificaciones(@clarkemodet.com:co

4.  ANEXOS

4.1 Nuevo capitulo reivindicatorio compuesto por 3 reivindicaciones.
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4.2 Copia de la patente equivalente Australiana: AU2011210811 (B2)

43  Copia del comprobante de pago por un valor de $128.000 por concepto de
modificacién voluntaria.
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REIVINDICACIONES

1. Una composicién para el cuidado oral gue comprende:

(a) Un vehiculo oralmente aceptable;

(b) Un polimero mucoadhesivo, en donde el polimero mucoadheisvo es un
copolimero de un éter metilvinilico y un anhidrido maléico, y en donde el
polimero mucoadhesivo se encuentra en una cantidad entre 0.5% a 7% en
peso de la composicion,

(c) 6xido de zinc; y

(d) un abrasivo.

2. La composicion de acuerdo a la reivindicacién 1, en donde el compuesto o

la sal de zinc esta constituido por particulas de forma anisotrdpica.

3. La composicion de acuerdo a la reivindicacion 1, en donde el compuesto o

la sal de zinc esta constituido por particulas de forma isotrépica.
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ORAL CARE PRODUCT FOR SENSITIVE ENAMEL CARE

CROSS REFERENCE TO RELATED APPLICATIONS
{0001] This application claims priority to U.S. Provisional Patent Application No, §1/299,637,

filed on January 29, 2010, which is incorporated herein by reference.
'FIELD OF THE INVENTION

[0002] These embodiments relate to anti-crosion oral care compositions that provide erosion
protection while maintaining adequate cleaning performance.

BACKGROUND OF THE INVENTION
[0003] The erosion of dental enamel can lead to pain, discoloration, mechanical failure, and
greater susceptibility to dental carries. Chemical erosion of tooth enamel may arisc from the
presence of acid in the oral cavity. Saliva constituents, mainly proteins and minerals, along with
the pellicle are integral in protecting against an erosive challenge. The mincrals and proteins in
saliva help provide a chemical barrier to slow down or shift the complex dynamic equilibrium of
hard tissue demineralization, while the pellicle will provide a diffusion barrier to accomplish the
same process.
[0004] An oral cére composition may protect teeth in a variety of ways. Many oral care

compositions are designed to increase the pH in the oral cavity. A common strategy when

attempting to control oral pH is to include an alkaline agent in the formulation of the oral carc ;
composition. The alkaline agent reacts with acid to neutralize the acid, forming water and a salt. |
This process raiscs the pH in the oral cavity. However, even when the pH in the oral cavity is
high, the pH at the surface of the teeth, where cariogenic bacteria may be present, may be locally
lower than the oral cavity in general due to bacterial activity. Soluble bases are not able to
preferentially locate at the tooth surface, where acid does the most damage to teeth,

10005} A method for reducing the impact of acid based erosion on teeth is to add solubie metal
ions into oral care compositions. Zinc and calcium ions have been used to bind to the surface of
the tooth, increasing the resistance of the tooth to acid damage. Zinc salts have also been used as
antibacterial, antitartar, and anticalculus agents. Soluble mctal salts are not able to preferentially

locate at the tooth surface, where acid does the most damage to tceth. Additionally, soluble zinc

salts may fead to unpleasant taste characteristics in the oral carc composition.
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[0006) Insotuble zinc compounds have been investigated as metal sources that
have a longer residence time in the oral cavity. Amine polymers have been utilized to
increase the residence time of the zinc compounds in the oral cavity. These
compositions increase the amount of time zinc ions are found in the saliva. The zinc
ion concentration in saliva does not address the local zinc concentration at the surface
of the tooth, where acid erosion takes place. Accordingly, there is a need for an
improved dentifrice that can provide a zinc source over time located at the surface of a
tooth to prevent acid based erosion,
[0006A) Any discussion of documents, acts, materials, devices, articles or the like
which has been included in the present specification is not to be taken as an admission
that any or all of these matters form part of the prior art base or were common general
knowledge in the field relevant to the present disclosure as it existed before the priority
date of each claim of this application.
[0006B]  Throughout this specification the word "comprise”, or variations such as
"comprises" or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

SUMMARY OF THE INVENTION
[0006C]  One aspect relates to an oral care composition comprising (a) an oraily
acceptable vehicle (b) a mucoadhesive polymer, (¢) a zinc compound or salt that
becomes more soluble at acidic pH, wherein the zinc compound or salt is zinc oxide
and (d) an abrasive wherein the composition provides protection against erosion of
tooth enamel.
[0006D] A second asbect relates to a method of reducing acid based erosion of
teeth comprising: 1) providing a composition comprising (a) an oratly acceptable
vehicle (b} a mucoadhesive polymer, (c) a zinc compound or salt that becomes more
soluble at acidic pH, wherein the zinc compound or salt is zinc oxide and (d) an
abrasive; and 2) delivering the composition to the oral cavity of a subject, wherein
delivering the composition deposits a layer of mucoadhesive polymer and zinc
compound or salt on tooth enamel.
[0006E] A further aspect relates to an oral care composition comprising (a) an
orally acceptable vehicle (b) a mucoadhesive polymer, wherein the mucoadhesive
polymer is a copolymer of a methylviny! ether and a maleic anhydride, and wherein the
mucoadhesive polymer is present in an amount in the range of 0.5 % to 7 % by weight
of the composition, (¢) a zinc compound or salt that becomes more soluble at acidic pH,

2

\D
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wherein the zinc compound or salt is zinc oxide and (d) an abrasive; wherein the
composition provides protection against erosion of tooth enamel.
[0006F] A further aspect relates to a method of reducing acid based erosion of
teeth comprising: 1) providing a composition comprising (a) an orally acceptable
vehicle (b)-a mucoadhesive polymer, wherein the mucoadhesive polymer is a
copolymer of a methylvinyl ether and a maleic anhydride, and wherein the
mucoadhesive polymer is present in an amount in the range of 0.5 % to 7 % by weight
of the composition, (c) a zinc compound or salt that becomes more soluble at acidic pH,
wherein the zinc compound or salt is zinc oxide and (d) an abra:sive; and 2) delivering
the composition to the oral cavity of a subject, wherein delivering the composition
deposits a layer of mucoadhesive polymer and zinc compound or salt on tooth enamel.
[0007] In accordance with a feature of an embodiment, there is provided a
composition and method for the prevention andfor treatment of dental erosion
comprising an oral care composition that includes an orally acceptable vehicle, a
mucoadhesive polymer, a zinc compound or salt that becomes more soluble at acidic
pH, and an abrasive. While not intending on being bound by any theory of operation, it
is believed that application of the composition to the teeth is believed to protect tooth
enamel from erosion by forming a barrier of polymer and zinc compound at the surface
of a tooth. The zinc compound is eroded by acids, which substitutes for erosion that
otherwise could occur at the tooth. In addition to helping spatially locate the zinc
compound at the tooth surface, the inventors believe that the mucoadhesive polymer
may also reduce bacterial adhesion at the surface of the tooth.
[0008] In accordance with an additional embodiment, the invention includes a
method of reducing acid based erosion of teeth comprising administering an oral care
composition comprised of an orally acceptable vehicle, a mucoadhesive polymer, a zinc
compound or salt that becomes more soluble at acidic pH, and an abrasive, and
optionally applying a shear stress to the composition to shear-align a layer of
mucoadhesive polymer and zinc compound to make the layer more homogeneous.
When the composition is applied using a shear stress, enhanced erosion protection is
derived from the additional homogeneity of the composition.

DETAILED DESCRIPTION
{0009] As used throughout, ranges are used as a shorthand for describing each
and every value that is within the range. Any value within the range can be selected as
the terminus of the range. In addition, all references cited herein are hereby

incorporated by reference in their entireties. In
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the event of a conflict in a definition in the present disclosure and that of a cited reference, the
present disclosure controls,

[0010] The headings (such as “Background” and “Summary,”) used herein arc intended only for
general orpanization of topics within the disclosure of the invention, and are not intended to limit
the disclosurc of the invention or any aspect thereof. In particular, subjcct matter disclosed in the
“Background” may include aspects of technology within the scope of the invention, and may not
constitute a recitation of prior art. Subject matter disclosed in the “Summary” is not an
exhaustive or complete disclosure of the entire scope of the invention or any embodiments
thereof.

[0011] The citation of references herein does not constitute an admission that those references
arc prior art or have any relevance to the patentability of the invention disclosed hercin. All
rcferences cited in the Description section of this specification are hereby incorporated by
reference in their entirety.

[0012] The description and specific examples, while indicating embodiments of the invention,
are intended for purposes of illustration only and are not intended to limit the scope of the
invention. Recitation of multiple embodiments having stated features is not intended to exclude
other embodiments having additional features, or other embodiments incorporating different
combinations of the stated featurcs. Specific Examples are provided for illustrative purposes of
how to make, use and practice the compositions and methods of this invention and, unless
explicitly stated to recite activities that have been done (i.e., using the past tense}, are not
intended to be a representation that given embodiments of this invention have, or have not, been
performed.

{0013] As used herein, the words “preferred” and “preferably™ refer to embodiments of the
invention that afford certain benefits, under certain circumstances. However, other cmbodiments
may also be preferred, under the same or other circumstances. Furthermore, the recitation of one
or more preferred embodiments does not imply that other embodiments are not useful, and is not
intended to exclude other embodiments from the scope of the invention. As used herein, the
word “include,” and its variants, is intended to be non-limiting, such that recitation of items in a
list is not to the exclusion of other like items that may also be useful in the materials,
compositions, devices, and methods of this invention. In a similar manner, the description of

certain advantages or disadvantages of known materials and methods is not intended to limit the
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scope of the embodiments to their exclusion. [ndeed, certain embodiments may include one or
more known materials or methods, without suffering from the disadvantages discussed herein.
[0014] As used herein, the term “comprising” means that other steps and other components that
do not affect the end resuht may be utilized. The term “comprising” encompasses the expressions
“consisting of,” and “consisting essentially of.” The expression “cffective amount,” as used
herein denotes an amount of a compound or composition sufficient to significantly induce a
positive benefit, preferably an oral health benefit, but low enough to avoid serious side effects,
1.e., to provide a reasonablc benefit to risk ratio, within the sound judgment of a person having
ordinary skill in the art. The use of singular identifiers such as “the,” “a,” or “an” is not intended
to be limiting solcly to the use of a single component, but may include multiple components.
{0015] All percentages and ratios used herein are by weight of the oral care composition, unless
otherwise specified. All measurements are made at 25°C, unless otherwise specified.

[0016] Throughout this description and claims, the disclosure of a certain numerical value (c.g.,
temperature, weight percent of components, etc.) is meant to denote that value, plus or minus an
additional value that would be understood by persons having ordinary skill in the art, depending
on the variable and the degrec of measurement error typically associated with that value. For
example, a given temperature would be understood by a person having ordinary skill in the art to
include up to 10% variability, given the instrument used to measure the temperature.

[0017] The dentifrice of the present invention combines an insoluble compound of zinc with a
mucoadhesive polymer and an abrasive, all in an orally acceptable vehicle, to form compositions
that combat acid based erosion of teeth. The mucoadhesive polymer localizes the insoluble zinc
compound near the surface of the tooth. Mucoadhesives that have a longer residence time at the
surface of the tooth offer enhanced protection. The mucoadhesive both localizes the metal
comnpound and prevents the adhesion of bacteria on the tooth surface. The zinc compounds arc
believed to be eroded as the pH in the oral cavity drops, thus sacrificing the metal compound for
the benefit of the tooth cnamel. Acid erosion of the zinc compounds results in a ncutralization of
acid, in turn raising the pH near the surface of the tooth. The zinc ions at the tooth’s surface also
may function as an antibacterial for any carriogenic bacteria. By increasing the residence time of
the insoluble zinc compound at the tooth surface, the rescrvoir of zinc ions may remain in place

and active longer.
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[0018] While not intending on being bound by any theory of operation, the inventors believe that
the mucoadhesive polymer, when used in the compositions and methods described herein,
prevents the adherence of carriogenic bacteria to the enamel, and has a long residence time at the
cnamel surface. It aiso is belicved that the mucoadhesive polymer spatially confines some of the
zinc compound to the surface of the tooth. As the local environment around the tooth becomes
acidic, the zinc compound is believed to become more soluble. The inventors belicve that the
process of solubilizing the zine compound both neutralizes acid and provides beneficial soluble
zinc ions. The long residence time of the mucoadhesive at the enamel surface is believed to
provide a longer residence time for the metal compounds.

[0019] The compositions and methods of use of the present invention also provide enhanced acid
protection by forming more ordered surface films when subject to shear stress. Shear stress
originating from acts such as brushing, scrubbing, rubbing with a finger, and the like, results in
shear alignment of the composition. The expressin “shear alignment” as used in the specification
and claims refers to a process in which a material becomes, at least partially, more ordered in
response to an applied shear stress. Shear alignment will be understood to create a more
homogeneous composition as a result of at least partial ordering. In the present invention,
improved ordering may occur due to the formation of a more regular array of polymer, a more
regular array of metal in the polymer, or a combination of both more ordered polymer and metal.
[0028] To prepare an anti-erosive oral care composition of the present invention a mucoadhesive
polymer, a zinc compound or salt that becomes more soluble at acidic pH, and an abrasive are
incorporated into an orally acceptable vehicle.

062 li The oral care compositions of the various embodiments preferably are in the form of a
dentifrice. The term “dentifrice™ as used throughout this description, denotes a paste, gel, or
liquid formulation. The dentifrice may be in any desired form, such as toothpaste; (including
deep striped, surface striped, multi-layered, having a gel surround the paste); powder; beads;
mouthwash; mouth rinses; lozenge; dental gel; a periodontal gel; a liquid suitable for painting a
dental surface; a chewing gum; a dissolvable, partially dissolvablc or non-dissolvable film or
strip; a wafer; a wipe or towelette; an implant; a foam; a troche; a dental floss or any
combinations thereof. Prefcrably, the dentifrice is a toothpastc.

[0022] The expression “orally acceptable vehicle” used in the context of the present invention

means any any vehicle useful in formulating any of the dentifrices described above. Suitable
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orally acceptable vehicles include, for example, one or more of the following: a solvent, an
alkaline agent, a humectant, a thickener, a surfactant, an abrasive, an anti-calcutus agent, a
colorant, a flavoring agent, a dye, a potassium containing salt, an anti-bacterial agent,
desensitizing agents, stain reducing agents, and mixtures thereof.

10023]) The expression “mucoadhesive polymer” as used in the specification and claims includes
within its meaning hydrophilic polymers and hydrogels. Some polymers useful in the practice of
the current invention include: cellulose derivatives, polyvinylpyrrolidones, polyacrylates,
polyethers, polyanhydrides, polysaccharides, polyvinylphosphates, and copolymers incorporating
these functionalities.

[0024] A preferable class of mucoadhesive polymers are the polycarboxylates. The term
polycarboxylate means oligomers or polymers with repeat units that have carboxylate functional
groups. A particularly preferred mucoadhesive polymer is a copolymer of methylvinyl ether and
maleic anhydride known as GANTREZ®, a well known commercially available copolymer, or
GANTREZ® AN, a copolymer of polymethyl vinyl ether and maleic anhydride (PVM/MA).
The Gantrez polymers are commercially available from ISP Technologies, Inc., Bound Brook,
N.J. 08805. Gantrez polymers have been known and used in oral care preparations, and are
described, inter afia, in U.S. Patent Nos. 4,521,551, 4,373,036, and 4,485,090, the disclosures of
each of which are incorporated by reference herein in their entirety. Gantrez polymers are
advantageous due to its long residence time at enamel surfaces and its ability to deter bacterial
adhesion to enamel. Used in combination with an insoluble or slightly soluble metal compound,
Gantrez may place a source of metal ions in spatial proximity to the tooth while maintaining a
longer residence time of the metal compound in proximity to the tooth.

[0025] A mucoadhesive polymer such as a polycarboxylate may be incorporated into the orally
acceptable vehicle of the present invention in amounts in the range of 0.01 to 20% by weight;
preferably 0.1 to 10% by weight and most preferably at 0.5 to 7% by weight of the component.
Mixtures of the mucoadhesive polymers may also be used. Gantrez is the preferred
mucoadhesive polymer.

[0026] The expresson “metal compound or salt” as used in the specification and claims includes
within its meaning salts and compounds of zinc. These salts and compounds include zinc oxide,
zinc carbonate, zinc citrate, zinc silicate, zinc stannate, zinc benzoate, zinc tetrafluoroborate, zinc

hexafluorosilicate, and other zinc compounds. The zinc compound preferably is zinc oxide.




WO 2011/094505 PCT/US2(H1/022875

{0027) Some insoluble zinc compounds have the ability to react with acid to form zinc ions in
solution. Zinc oxide has the ability to react with acid to form zinc ions in solution:

ZnO + HCL - Zn** +2CI" + H,0
This reaction consumcs acid to yield a zinc salt and water. The pH of ZnO is approximately
6.95, which indicates that in an environment that is more acidic (lower pH) than 6.95, the ZnO
will dissolve, consuming acid and raising the pH.
[0028] The expresson “insoluble or slightly solubie” as used in the specification and claims
refers to the solubility of the metal salts and compounds. It is known that pH may affect the
solubility of compounds that may make these compounds mbre or less soluble at different pH. 1t
also is understood that solubility encompasses a dynamic equilibrium between precipitation and
dissolution which may be affected by factors including but not limited to the presence of soluble
chelating agents or acids. Insoluble or slightly soluble can be understood to mean compounds
which are less than 1% soluble by weight in pH 7 water. It also will be understood that at lower
or higher pH, the compounds may become significantly more solublc, and that the phrase *a
metal compound or salt that becomes more soluble at acidic pH™ will refer to an insoluble or
slightly soluble compound that may become more soluble upon lowering of the Jocal pH,
preferably zine oxide.
[0029] An alkaline agent such as an alkali metal compound including sodium hydroxide,
potassium hydroxide, sodium bicarbonate, sodium carbonate, N-sodium silicate (a 3.22 weight
ratio of sodium silicate in 34.6% water available from PQ Corporation) may be incorporated in
the orally acceptable vehicle of the present invention in amounts in the range of 0.5 to 15% by
weight, preferably 1 to 8% by weight and most preferably at 1 to 5% by weight of the
component. Mixtures of the above alkali metal compounds may also be used. Sodium hydroxide
is the preferred alkaline agent.
{0030] Abrasives may be incorporated in the orally acceptable vehicle of the present invention
and preferred abrasives are siliceous materials, such as silica. A preferred silica is a precipitated
amorphous hydrated silica, such as Sorbosil AC-35, markcted by Crosfield Chemicals, or
Zeodent 115 from Huber Company but other abrasives may also be employed, including
hydroxyapatite, sodiummetaphosphate, potassium metaphosphate, tricalcium phosphate, calcium
phosphate dihydrate, anhydrous dicalciumphosphate, calcium pyrophosphate, magnesium

orthophosphate, trimagnesium phosphate, calcium carbonate, sodium bicarbonate, alumina
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trihydrate, aluminum silicate, caleined alumina, titania, and bentonite. The concentration of

abrasive in the toothpaste compositions of the present invention will normally be in the range of

5 to 40% by weight and preferably 10 to 25% by weight.

[6031] A humectant used in the preparation of the orally acceptable vehicle may be a mixture of
humectants, such as glycerol, sorbitol and a polyethylene glycol of molecular weight in the range
of 200 to 1000, but other mixtures of humectants and single humectants may also be employed.
The humectant content is in the range of 10 to 50% by weight and preferably 20 to 40% by !
weight of the dentifrice component. The water content is in the range of 20 to 50% by weight
and preferably 30 to 40% by weight.

|0032] Thickeners used in the preparation of the orally acceptable vehicle include organic and
inorganic thickeners. Inorganic thickeners which may be included in the orally acceptable
vehicle include amorphous silicas. An inorganic thickener may be incorporated in the orally
acceptable vehicle of the present invention at a concentration of 0.5 to 5% by weight and
preferably 1 to 3% by weight.

[0033] Organic thickeners of natural and synthetic gums and colioids may also be used to

prepare the orally acceptable vehicle of the present invention. Examples of such thickeners are
carrageenan (Irish moss}), xanthan gum, sodium carboxymethyl cellulose, starch,
polyvinylpyrrolidone, hydroxyethylpropylcellulose, hydroxybutyl methyl cellulose,
hydroxypropyl methy! cellulose, and hydroxyethyl cellulose. An organic thickener may be
incorporated in the orally acceptable vehicle of the present invention at a concentration of 0.1 to
3% by weight and preferably 0.4 to 1.5% by weight.

10034] Surfactants may be incorporated in the orally acceptable vehicle to provide foaming
propertics. The surfactant is preferably anionic or nonionic in nature. Suitable examples of
anjonic surfactants are higher alkyl sulfatcs such as potassium or scdium lauryl suifate which is
preferred, higher fatty acid monoglyceride monosulfates, such as the salt of the monosulfated
monoglyceride of hydrogenated coconut oil fatty acids, alkyl aryl sulfonates such as sodium
dodecyl benzene sulfonate, higher fatty sulfoacetates, higher fatty acid esters of 1,2 dihydroxy
propane sulfonate. The surfactant agent may generally be present in the orally acceptable

vehiclc compositions of the present invention at a concentration of 0.5 to 10% by weight and

preferably 1.0 to 5.0% by weight,
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{0035] The source of desenstitizing potassium ion may generally be a water soluble potassium
salt including potassium nitrate, potassium citrate, potassium chloride, potassium bicarbonate
and potassium oxalate with potassium nitrate being preferred. The potassium salt is gencrally
incorporated in one or more of the dentifricc components at a concentration of | to about 20% by
weight and preferably 3 to 10% by weight.

[0036] Pyrophosphate salts having anticalculus efficacy useful in the practice of the present
invention include water soluble salts such as dialkali or tetraalkali metal pyrophosphate salts
such as NagP;0; (TSPP), K4P107, NayPy0q, NagHoP,04 and KoH,P20,. Polyphosphate salts include
the water soluble alkali metal tripolyphosphates such as sodium tripolyphosphate and potassium
tripolyphosphate, The pyrophosphate salts may be incorporated in the dentifrice composition of
the present invention at a concentration of 0.5 to 2% by weight, and preferably 1.5 to 2% by
weight and the polyphosphate salts may be incorporated in the dentifrice composition of the
present invention at a concentration of 1 to 7% by weight.

[0037] Colorants such as pigments and dyes may be used in the practice of the present invention,
Pigments include nontoxic, water insoluble inorganic pigments such as titanium dioxide and
chromium oxide greens, ultramarine blues and pinks and ferric oxides as well as water insoluble
dye lakes prepared by cxtending 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 #Y cllow 15 lake.
The pigments have a particle size in the range of 5-1000 microns, preferably 250-500 microns,
and are present at a concentration of 0.5 to 3% by weight.

[0038] Dycs used in the practice of the present invention are generally food color additives
presently certified under the Food Drug & Cosmetic Act for use in the food and ingested drugs,
including dyes such as FD&C Red No.3 (sodium salt of teiraiodofluorescein), FD&C Yellow
No.5 (sodium salt of 4-p—sulfophenylazo-1-p—sulfoﬁhenyl~5—hydroxypyrazole-3 carboxylic acid),
FD&C Yellow No. 6 (sodium salt of p-sulfophenylazo-B-nraphtol-6-monosulfonate), FD&C
Green No.3 (disodium slat of 4- {{4-(N-ethyl-p-sulffobenzyno)- phenyl]-(4-hydroxy-2-
sulfoniumphenyl)mewthylene}-[ 1 -(N-ethyl-N-p-sulfobenzyl)-G) -3,5cyclohexadienimine],
FD&C Blue No.1 (disodium salt of dibenzyldicthyldiaminotriphenylcarbinol trisulfonic acid of
indigo tin) and mixtures thereof in various proportions. The concentration of the dye for the
most effective result in the present invention is present in the dentifrice composition in an

amount from 0.0005 percent to 2 percent of the total weight.
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{0039] Any suitable flavoring or sweetening material may also be incorporated in the dentifrice
composition of the present invention. Examples of suitable flavoring constituents are flavoring
oils, e.g., oils of spearmint, peppermint, wintergreen, sassafras, clove, sage, eucalyptus,
marjoram, cinnamon lemon, and orange, and methy] salicylate. Suitable sweetening agents
include sucrose, lactose, maltose, sorbitol, xylitol, sedium cyclamate, perillatine, and sodium
saccharin. Suitably, flavor and sweetening agents may together comprise from 0.01 to 5% or
more of the preparations.

[0040] Antibacterial agents are non-cationic antibacterial agents based on phenolic and
bisphenolic compounds, halogenated diphenyl ethers such as Triclosan, benzoatc csters and
carbanilides as well as cationic antibactcrial agents such as chlorhexidine digluconate. Such
antibacterial agents can be present in quantities of from 0.03 to 1% by weight of the particular
component, |

10041] When noncationic antibacterial agents or antibacterial agents are included in any of the
dentifrice components, there is also preferably included from 0.05 to 5% of an agent which
cnhances the delivery and retention of the agents to, and retention thereof on oral surfaces. Such
agents useful in the present invention are disclosed in U.S. Pat. Nos. 5,188,821 and 5,192,531;
and include synthetic anionic polymeric polycarboxylates, such as 1:4 to 4:1 copolymers of
maleic anhydride or acid with another polymerizable ethylenically vnsaturated monomer,
preferably methyl vinyl cther/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®, c.g., AN 139 (M.W. 500,000}, AN 119 (M.W.
250,000) and preferably $-97 Pharmaceutical Grade (M.W. 700,000) available from ISP
Technologies, Inc., Bound Brook, N.J. 08805. The enhancing agents when present are present in
amounts ranging from 0.05 to 3% by weight.

[0042] To prepare the dentifrice components of the present invention, generally the humectants,
for example, propylene glycol, polyethylene glycol ingredients, arc dispersed with any organic
thickeners, sweetener, pigments such as titanium dioxide and any polyphosphates included as
anti-calculus ingredients. Water is then added into this dispersion along with any antibacterial
agent such as Triclosan, any antibacterial enhancing agent such as Gantrez and any anticalculus
additional agents. The mucoadhesive polymer and zinc compound or salt that becomes more

soluble at acidic pH is then mixed into the dispersion. These ingredients are mixed until a
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homogenous phase is obtained. Thereafter inorganic thickener, silica abrasive, flavor and
surfactant ingredicnts are added and the ingredients mixed at high speed under vacuum of from
about 20 to 100 mm of Hg. The resultant product is a homogeneous, semi-solid, extrudable
paste product.

[0043] The preparation of dentifrice compositions is well known in the art. U.S. Pat. Nos.
3,996,863, 3,980,767, 4,328,205, and 4,358,437, which are incorporated herein by reference,
describe toothpastes and methods of production thereof which may be utilized for the production
of the denti fn'cés according to the present invention.

{0044] The term “shear alignment” as used in the specification and claims refers to a process
where a material becomes, at least partially, more ordered in response to an applied shear stress.
Shear alignment will be understood to create a more homogeneous composition as a result of the
at least partial ordering. In the present invention, improved ordering may occur due to the
formation of a more regular array of polymer, a more regular array of metal in the polymer, or a

combination of both more ordered polymer and metal.
SPECIFIC EMBODIMENTS OF THE INVENTION

|0045] The invention is further described in the following examples. The examples are merely

illustrative and do not in any way limit the scope of the invention as described and claimed.
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[0046] Example ~ An anti-erosion toothpaste was prepared in which the insoluble zinc
compound was ZnO, the source of fluoride was NaF, and high cleaning stlica was used as an
abrasive. Table | contains the ingredients of this anti-erosion toothpaste composition.

Table }| = ZnO Formulation

_Ingredient Weight %
DEMINERALIZED WATER q.s
SORBITOL. 54,9
HIGH CLEANING SILICA Zeol05 10.0
SYN. AMORPH. PPT. SILICA 12.8
POLYETHYLENE GLYCOL 3.0
SODIUM LAURYL SULFATE POWDER 1.5
COCAMIDOPROPYL BETAINE 1.3
FLAVOR 1.2
ZINC OXIDE 1.0
TITANIUM DIOXIDE 0.8
SODIUM CMC A\ 0.7
TETRASODIUM PYROPHOSPHATE 0.5
SODIUM SACCHARIN 0.3
SODIUM FLUQRIDE 0.2

A modification on the widely used FDA method #34 for the quantification of enamel solubility
reduction (ESR) was employed to determine the anti-erosive potential of the formulation
described in table 1. This modified method consisted of a one time acid chalienge (pH = 2.8,
citric acid) sustained for 15 minutes after which the amount of dissolved enamel was quantified
spectrophotometrically. Upon treating enamel surfaces with the ZnO containing formulation
{table 1), and performing the above described evaluation, a 5.6 % reduction in enamel solubility
was observed. This result indicates the potential benefits of ZnO containing dentifrice

formulations with regard to chemically induced demineralization (i.c. erosion) of oral hard

tissues.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An oral care composition comprising (a) an orally acceptable vehicle (b) a
mucoadhesive polymer, wherein the mucoadhesive polymer is a copolymer of a
methylviny! ether and a maleic anhydride, and wherein the mucoadhesive polymer is
present in an amount in the range of 0.5 % to 7 % by weight of the composition, {(c) a
zinc compound or salt that becomes more soluble at acidic pH, wherein the zinc
compound or salt is zinc oxide and (d) an abrasive; wherein the composition provides
protection against erosion of tooth enamel,

2. A method of reducing acid based erosion of teeth comprising: 1) providing a
composition comprising (a) an orally acceptable vehicle (b) a mucoadhesive polymer,
wherein the mucoadhesive polymer is a copolymer of a methylvinyl ether and a maleic
anhydride, and wherein the mucoadhesive polymer is present in an amount in the range
of 0.5 % to 7 % by weight of the composition, (c) a zinc compound or salt that becomes
more soluble at acidic pH, wherein the zinc compound or salt is zinc oxide and (d) an
abrasive; and 2) delivering the composition to the oral cavity of a subject, wherein
delivering the composition deposits a layer of mucoadhesive polymer and zinc

compound or salt on tooth enamel,

3. The method of claim 2, further comprising applying a shear stress to the
composition which shear-aligns the layer of mucoadhesive polymer and zinc compound
or salt that is deposited on the teeth wherein the shear aligned layer becomes more

homogeneous.

4, The method according to claim 3 wherein applying a shear stress results in the
mucoadhesive polymer becoming more ordered.

5. The method according to claim 3 or claim 4 wherein appiying a shear stress
results in the zinc compound or salt becoming more ordered.

6. The method according to any one of claims 2 to 5 wherein the zinc compound or
salt comprises anisotropically shaped particles.

13
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7. The method according to any one of claims 2 to 5 wherein the zinc compound or
salt comprises isotropically shaped particles.

3. The method according to any one of claims 3 to 5 wherein the shear stress is
applied by rubbing the teeth with an apparatus.

9. The method according to any one of claims 2 to 8§ where the apparatus
comprises a toothbrush.

10.  An oral care composition according to claim 1 substantially as hereinbefore
described and excluding, if any, comparative examples.

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

excluding, if any, comparative exampies.
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