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ABSTRACT OF THE DISCLOSURE
Provided is an oral care composition comprising a phosphate/acrylate co-polymer, a tin salt,
and an orally acceptable carrier, wherein the phosphate/acrylate co-polymer is a co-
polymerized product of a mixture of acrylic acid, methacrylic acid, and a mixture of 2-

hydroxyethyl methacrylate phosphates of Formula 1:

O

PR i
H,C== OCH,CH,04P—(OH)3.,

CHs

fl

The oral care composition may provide an improved stain prevention efficacy and may be
used for the treatment and/or inhibition of a chemical stain, plaque, and/or tartar on a dental

surface.
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ORAL CARE COMPOSITIONS COMPRISING AN
ACRYLATE/METHACRYLATE/HYDROXYETHYL METHACRYLATE
PHOSPHATE CO-POLYMER AND A TIN SALT

BACKGROUND

[0001] Many individuals desire a "bright" smile and white teeth, and consider dull and stained
teeth cosmetically unattractive. Unfortunately, without preventive or remedial measures,
stained teeth are almost inevitable due to the absorbent nature of dental material. Everyday
activities such as smoking or other oral use of tobacco products, and eating, chewing or
drinking certain foods and beverages (in particular coffee, tea, coke, and red wine), cause
undesirable staining of surfaces of teeth. Staining can also result from microbial activity,
including that associated with dental plaque. The chromogens or color causing substances in
these materials become part of the pellicle layer and can permeate the enamel layer. Even with
regular brushing and flossing, years of chromogen accumulation can impart noticeable tooth
discoloration.

[0002] A tooth is comprised of an inner dentin layer and an outer hard enamel layer that is the
protective layer of the tooth. The enamel layer of a tooth is naturally opaque, and white or a
slightly off-white color. The enamel layer is composed of hydroxyapatite mineral crystals that
create a somewhat porous surface. These hydroxyapatite crystals form microscopic hexagonal
rods or prisms that make up the enamel surface. As a result, the surface of the enamel presents
microscopic spaces or pores between the prisms. Without limiting the mechanism, function or
utility of present invention, it is believed that this porous nature of the enamel is where
discoloring substances permeate the enamel and discolor the teeth.

[0003] To combat staining and brighten or restore the natural enamel color, products
containing bleaching materials are commercially available for professional and consumer use.
The most commonly accepted chemicals used in teeth whitening today are peroxides.
Peroxides are generally deemed safe from a physiological standpoint, and can be effective to
whiten teeth. Such peroxides include hydrogen peroxide, carbamide peroxide, sodium
perborate, and sodium percarbonate. When these peroxides are in appropriate contact with

teeth they will usually oxidize stains, rendering the teeth whiter.
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[0004] Professional dental treatments frequently include a tooth surface preparation such as
acid etching followed by the application of highly concentrated bleaching solutions (e.g. up to
37% hydrogen peroxide) and/or the application of heat or light. These procedures provide
rapid results, but are expensive, and often require several trips to the dentist. In many cases,
the patient's lips are uncomfortably retracted during the entire treatment and the patient is
confined to sitting in the dental chair.

[0005] Alternatively, at home bleaching systems can be used. These systems have gained
significant popularity in the past decade because of reduced cost, and increased convenience.
[0006] Current home treatment methods include abrasive toothpastes, toothpastes that
produce oxides, whitening gels for use with a dental tray, and whitening strips. The
effectiveness of such techniques depends on a variety of factors including the type and
intensity of the stain, the type of bleaching agent, contact time of the bleaching agent on the
teeth, the amount of available bleaching active in the composition the ability of the bleaching
agent to penetrate the tooth enamel, and consumer compliance. Effectiveness is also
dependent on the amount of bleaching active in the composition, the ability of the active to be
released during use, and the stability of the active in the product. However, the effectiveness
of many of these treatments is adversely affected because of deficiencies in one or more
factors relating to the composition and consumer compliance.

[0007] Biofilms form when bacteria adhere to surfaces in some form of watery environment
and begin to excrete a slimy, glue-like substance that can stick to all kinds of materials —
metals, plastics, soil particles, medical implant materials, biological tissues. Biofilms can be
formed by a single bacterial species, but biofilms more often consist of many species of
bacteria, as well as fungi, algae, protozoa, debris, and corrosion products. Essentially, a
biofilm may form on any surface exposed to bacteria and some amount of water. Dental
plaque is a yellowish biofilm that builds up on the teeth. Biofilms contain communities of
disease-causing bacteria and their uncontrolled accumulation has been associated with cavities
and gum disease (both gingivitis and periodontitis).

[0008] There is thus a need for novel oral compositions and methods that may inhibit staining

and/or biofilm formation.
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BRIEF SUMMARY
[0009] Provided is an oral care composition comprising a phosphate/acrylate co-polymer, a
tin salt and an orally acceptable carrier, and methods of using the same.
[0009a] In one aspect, provided is an oral care composition comprising a phosphate/acrylate
co-polymer, a tin salt, and an orally acceptable carrier, wherein the phosphate/acrylate co-
polymer is a co-polymerized product of a mixture of acrylic acid, methacrylic acid, and a

mixture of 2-hydroxyethyl methacrylate phosphates of Formula 1:

o

o
HC== OCH,CH,O1P—(OH)3.

CHs

whereinn is 0, 1 or 2.

[0009Db] In another aspect, provided is use of a composition described herein for the treatment
and/or inhibition of a chemical stain, plaque, acid erosion, and/or tartar on a dental surface.
[0009¢] In another aspect, provided is use of a composition described herein for the treatment
and/or inhibition of gum disease in an oral cavity.

[0009d] In another aspect, provided is use of a composition described herein for the treatment
and/or inhibition of halitosis in an oral cavity.

[0009¢] In another aspect, provided is use of a composition described herein for the inhibition
of biofilm formation on a dental surface.

[00091] In another aspect, provided is use of a composition described herein for the treatment
and/or inhibition of bacteria sticking together and growing into bigger colonies in an oral
cavity.

[0010] Further areas of applicability of the present invention will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
and specific examples, while indicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not intended to limit the scope of the

invention.
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DETAILED DESCRIPTION
[0011] The following description of the preferred embodiment(s) is merely exemplary in
nature and is in no way intended to limit the invention, its application, or uses.
[0012] As used throughout, ranges are used as 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 the event of a conflict in a definition in the present disclosure and that of a cited
reference, the present disclosure controls.
[0013] Unless otherwise specified, all percentages and amounts expressed herein and
elsewhere in the specification should be understood to refer to percentages by weight. The
amounts given are based on the active weight of the material.
[0014] As used herein, an "oral care composition" refers to a composition for which the
intended use can include oral care, oral hygiene, or oral appearance, or for which the intended
method of use can comprise administration to the oral cavity. In some embodiments, an oral
care composition is not intentionally swallowed, but is rather retained in the oral cavity for a
time sufficient to effect the intended utility. The oral care compositions as disclosed herein
may be used in nonhuman mammals such as companion animals (e.g., dogs and cats), as well
as by humans. In some embodiments, the oral care compositions as disclosed herein are used
by humans.
[0015] As used herein, "orally acceptable carrier” refers to any vehicle useful in formulating
the oral care compositions disclosed herein. The orally acceptable carrier is not harmful to a
mammal in amounts disclosed herein when retained in the mouth, without swallowing, for a
period sufficient to permit effective contact with a dental surface as required herein. In
general, the orally acceptable carrier is not harmful even if unintentionally swallowed.
Suitable orally acceptable carriers include, for example, one or more of the following: water, a
thickener, a buffer, a humectant, a surfactant, an abrasive, a sweetener, a flavorant, a visual
aid (e.g., a pigment, a dye, or a mixture thereof), an anti-caries agent, an anti-bacterial, a
whitening agent, a desensitizing agent, a vitamin, a preservative, an enzyme, and mixtures

thereof.

3a
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{6016} As used herein, a "tartar contro} agent” refers to a compound or a mixture of compounds
that inhibit the formation of tartar, a mixture of calcium phosphates on organic matrices, and/or
the deposition of plaque on teeth to form tartar (calculus).

[6617] As used heretn, "chomical stain” refers to a discoloration of a dental surface cansed by
adsorption or absorption of a celored agent on or into the surface, or caused by chemical reaction
of material of the dental surface (c.g., dental enamnel}y with a colored or noncolored agent
coutacting the surface. "Cheroical stainimg” herein means formation and/or developmient of a
chemical stain.

{88181 As used herein, "dental surface” refers to a surface of a natural tooth or a hard surface of
artificial dentition including a denture, dental plate, crown, cap, filling, bridge, dental implant
and the like. In some embodiments, the dental surface is a natural tooth.

{8018} Biofilm comprises a diverse microbial commumity on the tooth surface embedded in a
matrix of polymers of bacterial and salivary origin, Once a tooth surface is clesned, a
conditioning film of proteins and glycoproteins may be adsorbed rapidly to the tooth surface.
Biofilm formation involves the interaction between carly bacterial colonisers and this film.
Subsequently, secondary colonsers adhere to the already attached early colonisers (co-
aggregation) and this process contributes to the development of a matured biofilm. Inhibiting the
growth of biofilm roay involve preventing and minimizing the re-attachruent of bacteria outo the
tooth surfaces.

[#020] The phosphate side group of a phosphate/acrylate co-polymer, as disclosed herein, may
function as an anchor {0 deoposit the co-polymoer onto the tooth surfacc thercby forming a
physical layer on the tooth surface that may inhibit staining and/or biofilm formation. Without
being bound by theory, the co-polymer may act by forming a bawrier on the tooth surface
vitimately lowering the surface energy for bacterial sttachment. The co-polymer may also
prevent bacteria from sticking together.

{0021] As used herein, “phosphate/acryiate co-polymer” refers to a polymer made up of acrylate
, & co-polymerized product of a rowdure of

monomers and ph@@i? S bi)&i,}if}, IRORANTS, S8,

acrylic aeid, methacryhe acid, and 2-hydroxyethyl methacrylate phosphates of Formula b
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wherein n is 8, 1 or 2. In some embodiments, the phosphate/acrylate co-polymer is a co-
nolymerized product of a wakmre of acrylic acid, methacrvic acid, and Z2-hydroxycthyl
methacrylate phosphates of Formula 1, comprising acrylic acid in a molar percentage of 70-90%,
§0-90%, or about 85%; methacrylic acid i a molar percentage of 5-20%, 5-15%, or about 11%,

and hydroxyethy! methacrylate phosphates of Forroula 1 i a molary percentage of 1-10%, 2-6%,

N

or about 4%. In some embodiments, the phosphate/acrylate co-polymer has a weight averag

molecular weight of from 10 to 500 kDa, optionally, 10 t0 200 kDa, 10 10 40 kDa, 1510 25, or 17
e 23 kD, and the phosphate/acrylale co-polymer is below s glass transition temperature. In
certain emnbodiments, the weight average molecular weight 18 10 to 40 kDa.  In other
embodiments, the weight average molecular weight is 17 to 23 kDa. For example, in a particular
eraboditaent, the phosphate/acrylate copolymer 18 a random copolymer that is the copolymerized
product of a wuxiure of, i the relative amounts set forth i Table 1 below, 2-hvdroxyethy
methacrylate phosphates, acrylic acid, and methacrylic acid.

Table L.

Monomer Weight Ratio Monomer Maolar Ratio
Monomer Name and Structure .
{weight %) {Mole %)
2-hydeaxyethyl methacylabs phosghates
/ o
e
i 11 4
HyC===y QCH;GHQQT?———-((}H}gm
CHg
N in
mixhes ofn =8, a et andn= 3
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{0G22] Phosphate/acrylate co-polymers as described include DVER0O1T (Rhodia).

{6023} Provided herein is an oral care composition (Composition 1) comprising a

phosphate/acrylate co-polymer, a tin salt, and an orally acceptable carrier. For exarmple, further

provided berein is Cornpusition 1 as follows:

1.1

Composition | wherein the composition comprises 0.1 to 10 weight %
phosphate/acrylate co-polymer, ¢.g., 8.2 to 9 weight % phosphate/acrylate co-
polymer, e.g., 0.3 to § weight % phosphate/acrylate co-polymer, e.g., 0.4 to 7
weight %  phosphate/acrylate  co-polymer, eg., 05 to 6 weight %
phosphate/acrylate co-polymer, ¢.g., 4.5 to 5 weight % phosphate/acrylate co-
polymer, ¢.g., 0.5 to 4 weight % phosphate/acrylate co-polymer, e.g., 0.5 to 3
weight % phosphate/acrylate  co-pelymer, eg, 05 to 2 weight %
phosphate/acrylate co-polymer, ¢.g., 1 to 10 weight % phosphatc/acrylate co-
polymer, ¢.g.. 1 to 8 weight % phosphate/acrylate co-polymer, e.g.. 1 t0 6 weight
% phosphate/acrylate co-polymer, ¢.g., 1 to 5 weight % phosphate/acrylate co-
polymer, ¢.g., 1 io 4 weight % phosphate/acrylate co-polymer, e.g., 1 to 3 weight
% phosphate/acrylate co-polymer, e.g., 1 to 2 weight % phosphate/acrylate co-
polymer.

Composition 1 or 1.1 wherein the tin salt s an orally acceptable stannous {(Sufiiy
salt, c.g., a stannous habide, ¢.g., selected fromn stannous chilovide, stanvous

fluoride and mixigres thereotf
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werein the composition comprises Snlly.

Yo

1.3 Composition §, L1, or

v
v

;....

1.4 Composition I or 1.1-1.3 wherein the coroposition comprises .1 fo 10 weight %
SaCly, eg., G0 to 3 weight % SnCl, e, (01 t0 3 weight % SnCl e, 8.1 10 13
weight % SnlClh, ez, 0.5 to 1.2 weight % SnCl,,

1.5 “omposition 1 or 1.1-1.4 wherein the composition comprises water, a thickener, a
buffer, a hursectant, a surfactant, an abrastve, a swestener, & flavorant, a visual
gid {c.g., & pigroent, a dve, or 8 mxture thoreof), an anti-carics agont, an anti-
bacterial, a whitening agent, a desconsitizing agent, a prescrvative, or & MIXIUR
thereof.

1.6 Composttion 1 or §1-1.5 wherein the composilion Comprisos wator,

1.7 Composition 1 or L 1-1.6 wherein the stion comprises a thickener.

,./

1.8 Composition 1.7 wherein the thickener i3 a mixture of thickening silica and
CAITAZCLNEN guin.

1.6 Composttion 1 or 1.1-1.8 wherein the composiiion comprises a buffer

110 Composition 1.9 wherein the buffer is sodium hyvdroxide.

E1Y 0 Composition 1 or 11-1.10 wherein the coraposition comprises 8 bumectant,

112 Composition |11 wherein the humectant 18 & mixture of glyeerin, sorbitol, and
propylene ghyeol

113 Composition 1 or 1.1-1,12 wherein the compeosition comprises & surfactant,

L4 Composition 1,13 wherein the surfactant is sodium lauryl sulfate.

115 Composition 1 or 1.1-1.14 whorein the composition compriscs an abrasive
116 Composiion 115 wherein the sbrasive comprises silica,

117 Composition 1 or T.1-1.16 wherein the composition comprises & swoetener
I8 Composition 117 wherein the sweetener 18 sodiim sgecharin

119 Composition 1 or 1.1-1.18 wherein the cormposition comprises a flavorant.

[y

1.20  Compesition 1 or 1.1-1.19 wherein the composition comprises a visual aid.
121 Composition 128 wheretn the visual aid 18 itantum dioxide.
122 Composttion 1 or 1.1-1.21 wherein the composition comprises an anfi-caries

agent.

1.23  Cowmposition 1.22 wherein the anti-caries agent is 4 fluoride tou source
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124 Composition 1.23 wherein the fluornide ion source is stannous fluoride, sodium
fluoride, potassium fluoride, sodinom monofhuorophesphate, sodinm fluorosilicate,
ammonium floorosilicate, amine fluoride (e.g., N-octadecylrimethylendiamineg-

NN N -tris{2-ethanol-dihydrofhuoride), ammontam fluoride, titantom fluoride,

hexafluorosulfate, or a wixture thereof,

1.25  Composition 1.24 wherein the anticarios agent 18 sodium fluoride.
126 Composition 1 or 11-1.25 whorein the anti-bactorial agent s iriclosan,

cetytpyridinium chioride (UPC), chlothexadine (CHX), stannous saits, cssentia

oits, water soluble zine salts, water insoluble zine salts, ¢.g., 2n) or zine cityats,

or a mixtare thereof, c.g., wherein the anti-bactenial agent is triclosan, c.g.,

wherein the anti-bacterial agent is Zn(}, e.g., wherein the anti-bacterial agent s

zine citrate, o.g., wherein the anti~bacterial agent is a mintare thereof,

1.27  Composition 1 or 1.1-1.27 wherein the composition compriscs an anti-attachment
agent selected from Solbrol, Decapinol, chitosan, or a mixture thereof, e.g.,
wherein the composition comprises Solbrol, e.g., wherein the composition
comprises Decapinol, e.g., wherein the composition corprises chifosan, e.g.,
wherein the composition comprises a mixture thersof,

1.28  Composivion 1 or 1.1-1.28 whereio the composition coroprises a whitening agent,

1,29 Composition 1.29 wherein the whitening agent is hydrogen peroxide.

.30 Composition 1.30 wherein the composition comprises a polymer-peroxide
complex, ¢.g., 8 cross-Hinked polvivinvhipyrreiidone hvdrogon poroxide complo.

131 Compostion 1 oor 112131 wherein the coraposition comprises a descusitizing
agent, a vitamin, 8 proservative, an enzyme, of a mixture theveot

132 Composition 1 ar 1132 wherem the composition ix a mouthwash, taothpaste,
tooth gel, tooth powder, non-abrasive gel, mousse, foam, mouth spray, lozenge,
oral tablet, dental implement, or pet care product.

%
R

133 Composition or 11133 wherein the composition s a2 mouthwash,

[,
IS
[
o

Composttion 1 or 1.1-1.34 wherein the composition is a toothpaste.
1.35  Any forcgoing compositions wherein the phosphate/acrylate co-polymer 15 a co-
polymerized product of 2 wixture of acrylic acid, methacrvlic acid, and 2-

bydroxyethyl methacrylate phosphates of Formula L
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o \
0
N OCH,CH0 1P (OH)3
3 {
g%‘ig I
4o

whereinnis 0, 1 or 2.
1.36  Any forcgoing compositions wherein the phosphate/acrylate co-polymer is a co-
polymerized product of a mixture of acrylic acid, methacryhie acid, and 2-
bydroryethy! methacryiate phosphates of Fornmla 1 comprising acryhc scid in a
rolar percentage of R0-90%, e.g., about 85%,; methacrylic acid i a molar
percentage of 5-15%, e.g., about 11%, and hydroxyethyl methacrylate phosphates
of Formula 1 in a molar porcentage of 2-6%, c.g., about 4%,
1.37  Any foregoing compositions wherein the phosphate/acrylate co-polymer has an
average roolecular weight of from 10 to 40 kDa, ez, 20 10 30 kDa.
1.38  Any foregoing compositions wherein the phosphate/acrylate copolymer is 2
random copolymer having a weight average molecular weight of about 28,000 to
30,000 grams per mole that is the copolymerized product of a mixture of acrylic
acid, methacrylic acid, and 2-hydroxyethy methacrylate phosphates of Formmula 1,
¢.g., in a molar ratio of about 85:11:4.
{0024} In some embodiments, the oral care compositions disclosed herein, e.g., Composition 1,
e.g., 1.1-1.39, comprise water. Water eraployed wn the preparation of the oral care compositions
disclosed herein, c.g., Composition 1, ¢.g., 1.1-1.39, should be deionized and free of organic
mpuritics. Water may make up the balance of the oral care composition. In some erabodirments,
the oral care compositions disclosed herein, e.g., Composition 1, e.g., 1.1-1.39, comprise § to 90
weight % water, ¢.g., 0.1 to 90 weight % water, ez, 1 to 80 weight % water, e.g., 2 to 70 weight
%% waler, 5 to 60 weight % water, ¢.g., 5 to 50 weight % water, e.g., 20 to 60 weight % water,
e.g., 10 to 50 weight % water. This amount of water includes the free water which is added plus
that amount which s introduced with other corponenis of the oral care composition, such as

with sorbitol,
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{6025] A thickener provides @ desirable consistency and/or stabilizes andior cnhances
performance {e.g, provides desirable active releage characteristics upon use} of the oral care
composition. In some embodiments, the oral care compositions disclosed herein, eg.,

Composition 1, o

s

L1398, coroprise from 0.01 to 15 weight 9% of a thickevner, 8.1 10 135

«

weight 9% of a thickener, ¢.2., §.1 to 10 weight %6 of a thickener, e.g.. &1 o 5 weight % of a
thickener, e.g., 0.5 to 10 weight %% of a thickener, g, 8.5 to S weight % of at a thickener, 2.g., |
to 4 weight 9% of a thickener, ¢.g., 2 to § weoight % of a thickener, c.g, 2 to 4 woight % of a
thickener, ¢.g., 3 to 4 weight % of a thickener. Higher weight percentages may be used for
chewing gurns, lozenges and breath minds, sachets, von-abrasive gels and subgingival gels,

Thickeners that may be used in the oral care compositions disclosed herein, e.g., Conposition 1,

he)

eg, 1.1-139 include, for cxample, giarbaxyviﬂyi paiyx‘n‘ei‘s? carragecnan {also known as

carrageenan gum}, hydroxyvethyl cellulose (3

v

laponite), water soluble salts of cellulose ethers :’\cg sodium sai"boxya'neﬂlyh:f:iiui@se {CMCy
and sodium carboxymethyl hydroxyethyl cellulose), nanwal gums {eg., wurn karaya, xanthan
gum, gum arabic, and gom tragacanth}, colloidal magnesium aluminumm silicate, stlica {e.g.,
finely divided silica), polvvioyl pyrrolidone, carbowaxes, fatty acids and salts theveof, and
mixtures thereofl v some ombodiments, a mixturs of thickening silica and carrageenan gum I8
psed as the thickener in the oral care compositions disclosed herein, o.g, Composition 1, e.g.,
1.1-1.39, In some embodiments, the oral care compositions disclosed herein, o.g., Composition
4, eg, L1-139, comprise from §.01 to 15 weight % of thickening silica and carrageenan gum,
8.1 to 13 weight % of thickoning silies and carrageonan gum, og., 9.1 o 18 weight % of

thickening silica and carrageenan gur, g, U1 to 5§ woght % of thickenmg sitlica and

carragecnan gum, ¢.g., 0.5 to 18 weight % of thickening silica and carrageenan gum, g, 8.5 (o

jee]

3 weight % of thickening silica and carrageenan gum, 2o, 1 o 4 weight % of thickemﬂg sihica

]

and carrageenan gum, ¢.g., 2 to § weight % of thickening silica and carrageenan gum, eg, 2 to 4

f")

i

weight %% of thickening stlica and carvageenan gum, ¢.g., 3 to 4 weight % of thickening silica and

Carfagocnan gunt,

{0026] A butffer adpusty the pH of oral care compositions, for example, (0 8 range of abowt

& i‘

4.0 to about pH 6.0, It some erobodiments, the oral care corapositions disclosed herely, ez,

Compostiion 1, e.g., 11139, comprise from $.5 1o 10 weight % of 2 buffer, e.g, 0.5 to 5 weight

b Cresteehit 87 o " s 2 odan T yereas rides (3 s
e of a butfer, e.g., 8.3 to 4 weight % of a buffer, .z, 8.5 to 3 weight % of g buffer, e.g, 8.3 o

s D favd forhd

10
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! 4]

weight % of a buffer, e.g, 1 to 2 oht % of a buffer. Buffers that may be nsed in the oral care

compositions disclosed herein, e.g., Composition 1, e.g., 1.1-1.39, inchude, for example, sodium

bicarbouate, sodium phosphate {e.g., wonosodinm phﬁ,}sphaie (NalL POy, disodiim phosphate

{Na;HPOy), trisodiom phosphate (Na;POy, sodium hydroxide, sodiam carbonate, sodiure acid

pyrephosphate, clivic acid, sodium citrate, and mixtures thereof, In some embodiments, sodium

hydroxude 18 used as the buffer 1o the orsl care compositions disclosed hevein, e.g

5o

Composition

C.E.,

3

I, cg, L1320 In soveo cmbodiments, the oral care compositions disclosed horein,

Composition |, c.g.. 11139, comprise from 6.5 to 10 weight % of sodium hydroxide, ¢.g., 1.3
fe 5 weight % of sodium hedroxide, e.g., 6.5 fo 4 weight % of sodium hydronde, g, 8510 3
weight % of sodium hydroxide, e.g., 1.5 o 2 weight % of sodium hydroxide, eg., 1 o 2 waight

% of sodium hydroxide.

{80271 A humectant keeps oral care composttions from hardening upon exposure fo air, Certamn
humectants can also impart desirable sweetness or flavor to oral care compusitions. In some
embodiments, the oral care compositions disclosed herein, e.g., Composition 1, e.g., 1.1-1.39

comprise, on g pure humectant basis, from 0 © 70 weight % of & humectant, ¢.g., from 1010 70

chi %% of a humectant, ¢

¢ £, o 10 w0 88 weight %% of a humectant, e.g., fromn 10 © 68

el

weight % of a humectant, ¢.g., from 10 to 30 weight %% of 3 humectant, ¢.g., from 20 to 58
ET‘ o fet) ) ey

frorn 30 1o 50 weight % of 2 huroectant, e.g., Fom 40 w 58

weight % of at a homectany, o.g

-_3 By

weight % of a humectant. Humectants that may be used in the oral care compositions disclosed

heren, o, Composition i, eg., 1.1-139, inclade, for cxample, glycerin, sorbuol, xyhiol,

butylene ghveol, polvathyvlone ghvesl, propvienc glveel, irimothyl glyeine, and migtures thoreof

In sorae ombodiments, a mixiure of glyeerin, sorbitol, and propylene glveol 18 used as the

humectant i the oral care compositions disclosed herein, ¢.g., Compesition 1, eg, 11-1.39 In

N

some embadiments, the oral care compositions dhsclased herein, e.p, Compasition 1, ep, 1.1«

139, coruprise, on a pure humectant basis, from § o 70 weight % of glycerin, sorbitol, and

-
¥
S

propylene glyeal, e.g., from 10 1o 70 weight % of glycerin, sorbitol, and pmpyiem glyeal, e,

from 10 1o 65 weight % of glyeenin, sorbuol, and propylene glveol, e.g., from 18 to 60 weight %
of ghycerin, sorbitol, and propyiene glycol, e.g., from 10 1o 56 weight % of glveerin, sorbitol, and

¢lyeol, ez, frore 20 o 30 weight % of glycerin, sorbitol, and yropyvlene glveol, ez,

o o

propyls

from 30 to 50 weight % of glycerin, sorbitol, and propylens glyeol, e.g., from 40 10 383 weight %

of glveerin, sorbitol, and propyiene glveol

i1
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[0028] In some embodiments, the oral care compositions disclosed herein, e.g., Composition 1,
e.g., 1.1-1.39, comprise a surfactant, e.g., selected from anionic, cationic, zwitterionic, and
nonionic surfactants, and mixtures thereof. In some embodiments, the surfactant is reasonably
stable throughout a wide pH range. Surfactants are described in, for example, U.S. Pat. No.
3,959,458, to Agricola et al; U.S. Pat. No. 3,937,807, to Haefele; and U.S. Pat. No. 4,051,234, to
Gieske et al. In some embodiments, the oral care compositions disclosed herein, e.g.,
Composition 1, e.g., 1.1-1.39, comprise from 0.01 to 10 weight % of a surfactant, e.g., 0.05 to 5
weight % of a surfactant, e.g., 0.1 to 10 weight % of a surfactant, e.g., 0.1 to S weight % of a
surfactant, e.g., 0.1 to 2 weight % of a surfactant, e.g., 0.5 to 2 weight % of a surfactant. In some
embodiments, the oral care compositions disclosed herein, e.g., Composition 1, e.g., 1.1-1.39,
comprise from about 0.01 to 10 weight % of an anionic surfactant, e.g., 0.05 to 5 weight % of an
anionic surfactant, e.g., 0.1 to 10 weight % of an anionic surfactant, e.g., 0.1 to 5 weight % of an
anionic surfactant, e.g., 0.1 to 2 weight % of an anionic surfactant, e.g., 0.5 to 2 weight % of an
anionic surfactant.

[0029] Anionic surfactants that may be used in the oral care compositions disclosed herein, e.g.,
Composition 1, e.g., 1.1-1.39, include, for example,

1. water-soluble salts of higher fatty acid monoglyceride monosulfates, such as the
sodium salt of the monosulfated monoglyceride of hydrogenated coconut oil fatty
acids such as sodium N-methyl N-cocoyl taurate, sodium cocomonoglyceride
sulfate,

il. higher alkyl sulfates, such as sodium lauryl sulfate,

iii. higher alkyl-ether sulfates, e.g., of formula CH3(CH2)mCH2(OCH2CH»),0S03X,
wherein m is 6-16, e.g., 10,nis 1-6, e.g., 2, 3 or 4, and X is Na or K, for example
sodium laureth-2 sulfate (CH3(CHz2)10CH2(OCH2CH2)0SO3Na),

iv. higher alkyl aryl sulfonates such as sodium dodecyl benzene sulfonate (sodium
lauryl benzene sulfonate), and

V. higher alkyl sulfoacetates, such as sodium lauryl sulfoacetate (dodecyl sodium
sulfoacetate), higher fatty acid esters of 1,2 dihydroxy propane sulfonate,
sulfocolaurate (N-2-ethyl laurate potassium sulfoacetamide) and sodium lauryl
sarcosinate.

[0030] As used herein, "higher alkyl" refers to Ce-30 alkyl.
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5

{6031} In some embodiments, the oral care compositions disclosed berein, e.g., Composition 1,
e, -39 comprise an antonic surfactant. In some cmbodiments, the avionic surfactant is the
water seluble salt of alkyl sulfates having frow 18 to 18 carbon atorms in the alkyl radical and
water soiuble salis of sulfonated movoeglyeerides of fatty acids having from 18 to 18 carbon
atoms, Sedivm lauryd sulfate, sodium lawroy! sarcosinate, and sodium coconul monoglyeeride

sulfonates are examples of antonic surfactards of that type. In some embodiments, the oral care

coraposifions disclosed herern, cg, Composttion 1, cg., 11139, comprise sodiurg lagryl
sulfate, sodium cther lauryl suifste, or a mixture thereofl In some embodiments, the oral care
compositions disclosed herem, eg, Composition 1, eg, L1139, comprise sodiam lauryl

suifate. In some emboediments, the oral care compasitions disclosed herein, e.g., Compesition 1,
1

e.g, 1.1

39, comprise from 0.01 to 10 weight % sodium lauryl sulfate, c.g., 0.05 10 § weight %
sodiom lauryl sulfate, e.g., 0.1 to 10 weight % sodinm lauryl sulfate, eg, 0.1 to § weight % o
sodiurn lauryl sulfate, e.g., 0.1 to 2 weight % sodium lauryl sulfate, e.g., 0.5 to 2 weight %

sodivr lauryl sulfate.

[6032] An shragive removes debris and surface staing, In sorme embodiments, the oral care

(\/

compositions disclosed herein, e, Composition 1, e, 1.1-1.39, comprise 5 to 70 weight % of

an abrasive, e.z., & fo 64 weight % of an abrasive, e.g., 7 to 58 weight percent of an abrasive,

e.g., 810 40 % of an abrasive, e.g., 9 0 30 9% of an abrasive,

ro kb

a., 1810 30 % of an abrasive, g,

[

13 o 20% of an abrasive,

{6033} Abrasives that may be used in the oral care compositions disclosed herein, e.g,
Composition {1, ¢.g., 1.1-1.39, include, for cxamplo, a calcium phosphatc abrasive, c.g.,
tricaleiure phosphate  (Caz(POa)), hydroxyapatite (Caio PO4)s(OH),), dicalcium phosphate
dilrydrate (CaHPO42H,0, also sometimes referred to herein as BiCal), calcium pyrophosphate,
and mixtures thereof. Calcium carbonate, e g, precipitated calcium carbonate, may also be
employed as an abrasive,

{8034 Other abrasives that may be used in the oral care compositions disclosed herein, e.g.,
Composition 1, e.g., 1.1-1.39, include, for example, silica abrasives such as precipitated silicas
having a mean particle size of up to about 20 microns, such as Zeodent 113®, marketed by J. M.
Huber, as well as sodium metaphosphate, potassium metaphosphate, aluminum silicate, caleined
alumina, bentonite or other siliceous raterials, or mixtures thereof, Silica abrasives used herein,

as well as the other abrasives, may have an average particie size ranging between about 0.1 and

13
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about 30 microns, e.g., between about 5 and about 15 microns. The silica abrasives may be from
precipitated silica or silica gels, such as the silica xerogels described in U.S. Patent No.
3,538,230 to Pader et al. and U.S. Patent No. 3,862,307 to Digiulio. Particular silica xerogels are
marketed under the trade name Syloid® by the W. R. Grace & Co. Davison Chemical Division.
Precipitated silica materials include those marketed by the J. M. Huber Corp. under the trade
name Zeodent®, including the silica carrying the designation Zeodent 115 and 119. Those silica
abrasives are described in U.S. Patent No. 4,340,583 to Wason.

[0035] In some embodiments, abrasives that may be used in the oral care compositions disclosed
herein, e.g., Composition 1, e.g., 1.1-1.39, include silica gels and precipitated amorphous silica
having an oil absorption value of about less than about 100 cc/100 g silica and in the range of
about 45 cc/100 g to about 70 cc/100 g silica. Oil absorption values are measured using the
ASTA Rub-Out Method D281. In some embodiments, the silica comprises colloidal particles
having an average particle size of about 3 microns to about 12 microns, and about 5 to about 10
microns.

[0036] In some embodiments, the abrasive comprises a large fraction of very small particles,
e.g., having a d50 less than about 5 microns, e.g., small particle silica (SPS) having a d50 of
about 3 to about 4 microns, e.g., Sorbosil AC43® (Ineos). Such small particles may be used in
formulations targeted at reducing hypersensitivity. The small particle component may be present
in combination with a second larger particle abrasive.

[0037] Low oil absorption silica abrasives that may be used in the oral care compositions
disclosed herein, e.g., Composition 1, e.g., 1.1-1.39, are marketed under the trade designation
Sylodent WXA® by Davison Chemical Division of W.R. Grace & Co., Baltimore, Md. 21203.
Sylodent 650 XWA®, a silica hydrogel composed of particles of colloidal silica having a water
content of about 29% by weight averaging about 7 to about 10 microns in diameter, and an oil
absorption of less than about 70 cc/100 g of silica is an example of a low oil absorption silica
abrasive that may be used in the oral care compositions disclosed herein, e.g., Composition 1,
e.g., 1.1-1.39.

[0038] In some embodiments, the oral care composition disclosed herein, e.g., Composition 1,
e.g, 1.1-1.39, comprise a high cleaning silica.

[0039] In some embodiments, the oral care compositions disclosed herein, e.g., Composition 1,
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Lo

e.g., 11139 comprise a sweoetener. In some embodiments, the oral care compositions disclosed

=

herein, e.g., Composition §, ¢.g., 1.1-1.39, comprice 8.0035 to 18 weight % of a sweetener, g,

.01 to 1 weight % of 2 sweetener, e.g., 8.1 to 10 weight % of a sweetener, c.g., from 3.1 10 3

% of g sweetener, ey, from §.1 10 3 weight S ofa s

Iy

W Ci‘rlt

L from 001 to 1 weight

% of g sweetener, e.g., from 0.1 to 8.5 weight % of a swectener. Sweetencrs that may be used in

£

the oral care composuions disclosed herein, g, Composition 1, eg., 11-1.3Y9, inchude, for
example, sucrose, glucose, saccharin, sucralose, doxtrose, fovulose, lactose, roanmicl, sorbitol,

fructose, maltose, xyittol, saccharin salts {c.g., sodium saccharin}, thaursatin, aspartame, D-

tryptophan, dibydrochalcones, acesulfame, coyclamate salis, and miktures thereot In somwe

embodiments, sodium saccharin is used as sctener 1 the oral care compasitions disclosed

herewn, o.g., Composition 1, ez, 1.1-1.39 In some cmbodiments, the oral care composttions

disclosed herein, g, Cmnpmitifm 1, eg, LI-E39, comprise 85.005 o 10 weight %% sodium
saccharing, o, 0.01 {o 10 weight % sodium saccharin, egz, 0.1 o 10 waght %% sodium
sagecharin, eg. from 0.1 to 5 weight % sodium saccharin, e.g., from 6.1 0 3 weight % sodiam
saccharin, ¢.g., from 0.1 to | weight % sodmm saccharin, e.g., from 0.1 to (.5 weight % sodium

saccharn,

~

18040} In some embodiments, the oral care compositions disclosed herein, ¢.g., Composition |

e, LI-1.39, comprise a flavorant. In some embodiroents, the oval care composinions disclosed

herein, ¢.g., Composition 1, e.g., 11139, comprise 8.1 to S weight % of a flavorant, eg, 0.2 ©©

n/

4 weight % of 8 Havorant, ¢.g., 0.3 10 3 weight % of a flavorant, ¢c.g., 0.4 10 2 weight % of a

flavorant, ¢.g., .5 to 2 weoight % of a flavorant, c.g., .6 10 2 woight % of a Havorant, c.g., 0.7 to

2 weight % of & Havorant, cg., 0.8 to 2 weoight %6 of a flavorant cg., 8.9 to 2 weight % of a

Havorant, ¢.g., 1 to 2 woight % of 2 flavorant. Flavorants that may be used i the oral care

]

e

i

%

composiions disclosed herom, e g, Campasition 1, ez, 1.1-1 39, include, for example, essential
oils, as well as various Havoring aldehydes, esters, aleohols, and similar materials, as well ag
menthel, carvone, and ancthole, as well as mixtures thoreof. Examples of essential ois inchude
oils of spearroint, pepperroint, wintergreen, sassafras, clove, sage, cucalypius, marjoram,
cinnamoen, lemon, Hime, grapefruil, and orange. fu some embodiments, a mixture of peppermint
oil and spearnunt ot is used as the Havorant 1o the oral care compositions disclesed herem, ez,
Compeostiion 1, e.g., 1.1-1.39

#8411 In some en'}budimﬁm& the oral care compositions disclosed herein, ¢.¢., Composition |,
5 b ] >
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e.g., 1.1-1.39, comprise g visual aid, including but not himited to a pigment, a dyve, speckles,
beads, strips, and mixtures thercof, In come cmbodiments, the oral care composttions disclosed

herein, ¢.g., Composition 1, e.g., 1.1-1.39, comprise 0.001 to 20 weight % of a visual aid, ¢

0.01 to 10 weight % of a visual aid, e.g., 8.1 10 10 weig

bl

v Y% ofavisual aid, e, Slto 5w g;in
% of a visual aid. e.g., 8.1 1o 3 weight % of a visual aid, e.g.. 8.1 1o | weight % of a visual aid,

e, 12009 weighs Y% of o visual aid, eg., 0.3 to 0.8 weight % of a visual axd, ez, 0.5 10 08

o]

weight 9% of g visual aid, In some embodiments, the oral care compositions disclosed E:m*cm, .8

3

s

Compostiion 1, e.g., 1.1-1.3%, comprise ttanium dioxide. In some embodiments, the oral care
compositions disclosed heretn, e.g., Compostiion 1, g, 11-1.39, comprise 8.001 o 20 weight
% of titaniue dioxide, cg., G081 o 10 weight % titanium dioxide, e.g., 0.1 to 10 weight % o
ftaniumn dioxide, g, O.1 to S weight % ttantum dioxide, cg, 0.1 to 3 weight % titanium
dioxide, e.g, 0.1 to 1 weight % titantum dioxide, e.g., 0.2 to 0.9 weight % titantum diogide, e.g.,
0.3 to 0.8 weight %6 titaniurn dioxide, ez, 0.5 to 0.8 weight % titanium dioxide.

4

{8042} In some embodiments, the oral care compositions disclosed herein, e.g.. Composition 1,
e.g., L1-1.3% further comprise an anti-caries agent. In some embodimenty, the oral care
corapositions disclosed herein, ¢.g., Composition 1, e.g., L1-1.39 comprise 0.005 to 18 weight
% of the anti-caries agent, e.g., 0.01 to 10 weight % of the anti-caries agent, eg., 0.01 0 5
weight 9% of the anti-caries ageni, e.g., 3.01 1o 1 weight % of the auvti-caries agent, ¢.g., 0.01 to
0.3 weight % of the anti-caries agent, e.g., 0.1 to 5 weight % of the anti-caries agent, e.g., 0.1 to
2 weight % of the anti-caries agent, e.g., 0.1 to 1 weight % of the anti-caries agent, e.g., 0.1 t©
.8 weight % of the anti-carics agent, ¢.g., (.1 to 0.6 weight % of the anti-carics agent, c.g., 0.1
to 0.5 weight % of the anti-caries agent, ¢.g., 0.1 to 0.3 weight % of the anti-carics agent. In
semg ombodiments, the anti-cartes agent 18 2 fuoride ton source. In somce embodimenis, the oral
care compaositions disclosed berein, ¢.g., Compositiom 1, e.g., .11 39, further comprise {.005

0w

hi 9% of the anti-caries agent which 1s a fluoride Jon source, c.g., 8.01 to 10 weight % of
the anti-caries agent which is a fluoride ifon source, e.g., 0.01 to 5 weight % of the anti-caries
agent which is a Huoride 1on sowrce, e.g., 8.01 to 1 weight % of the anti-caries agent which is a
fluoride ion source, e.g., 0.01 t© 0.3 weight % of the anti-caries agent which is 4 fluoride ion
souree, ¢.g., 0.1 to § weight % of the anti-carics agent which s g flucride ton source, ¢.g., 0.1 to
2 weight % of the anti-caries agent which is a fnoride fon source, e.g., 0.1 to 1 weight % of the

anti-caries agent which 18 a fluoride 1on source, e.g., 0.1 to 0.8 weight % of the anti-carics agent

1o
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which is a fluoride ion source, e.g., 0.1 to 0.5 weight % of the anti-caries agent which is a
fluoride ion source, e.g., 0.1 to 0.4 weight % of the anti-caries agent which is a fluoride ion
source, e.g., 0.1 to 0.3 weight % of the anti-caries agent which is a fluoride ion source. Examples
of fluoride ion sources that may be used in the oral compositions disclosed herein, e.g.,
Composition 1, e.g., 1.1-1.39, are found in U.S. Patent No. 3,535,421 to Briner et al.; U.S. Patent
No. 4,885,155 to Parran, Jr. et al., and U.S. Patent No. 3,678,154 to Widder et al. Other examples
of fluoride ion sources include, for example, stannous fluoride, sodium fluoride, potassium
fluoride, sodium monofluorophosphate, sodium fluorosilicate, ammonium fluorosilicate, amine
fluoride (e.g., N'-octadecyltrimethylendiamine-N,N,N'-tris(2-ethanol )-dihydrofluoride),
ammonium fluoride, titanium fluoride, hexafluorosulfate, and combinations thereof. In certain
embodiments the fluoride ion source includes stannous fluoride, sodium fluoride, and sodium
monofluorophosphate, as well as mixtures thereof. In some embodiments, the anti-caries agent is
sodium fluoride. In some embodiments, the oral care compositions disclosed herein, e.g.,
Composition 1, e.g., 1.1-1.39, comprise 00.005 to 10 weight % sodium fluoride, e.g., 0.01 to 10
weight % sodium fluoride, e.g., 0.01 to 5 weight % sodium fluoride, e.g., 0.01 to 1 weight %
sodium fluoride, e.g., 0.01 to 0.3 weight % sodium fluoride, e.g., 0.1 to 5 weight % sodium
fluoride, e.g., 0.1 to 2 weight % sodium fluoride, e.g., 0.1 to 1 weight % sodium fluoride, e.g.,
0.1 to 0.8 weight % sodium fluoride, e.g., 0.1 to 0.5 weight % sodium fluoride, e.g., 0.1 to 0.4
weight % sodium fluoride, e.g., 0.1 to 0.3 weight % sodium fluoride.

[0043] In some embodiments, the oral care compositions disclosed herein, e.g., Composition 1,
e.g., 1.1-1.39, comprise the anti-caries agent which is a fluoride ion source in an amount
sufficient to supply 25 ppm to 25,000 ppm of fluoride ions, e.g., from 100 to 20,000 ppm of
fluoride ions, e.g., from 300 to 15,000 ppm of fluoride ions, e.g., from 500 to 10,000 ppm of
fluoride ions, e.g., from 500 to 8,000 ppm of fluoride ions, e.g., from 500 to 6,000 ppm of
fluoride ions, e.g., from 500 to 4,000 ppm of fluoride ions, e.g., from 500 to 2,000 ppm of
fluoride ions, e.g., from 500 to 1,800 ppm of fluoride ions, e.g., from 1000 to 1600 ppm, e.g.,
1450 ppm of fluoride ions. The appropriate level of fluoride ions will depend on the particular
application. In some embodiments, a toothpaste for consumer use comprises the anti-caries agent
which is a fluoride ion source in an amount sufficient to supply from 1,000 to 1,500 ppm of

fluoride ions, with pediatric toothpaste having somewhat less. In some embodiments, a dentifrice
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or coating for professional application comprises the anti-caries agent which is g fluoride ton
source o an amount sufficient 1o supply from 3,000 to 25,0080 ppm of fluoride fons,

18044] In some crabodimens, the oral care composttions disclosed herein, e.g., Composition
g.g., LI1-1.39, compuise an anti-bacterial agent or an anii-attachmpent agent. In some
embodiments, the oral care compositions disciosed herein, e.g., Composition 1, ¢.g., 1.1-1.35

coraprise .01 to 10 weight % of av anti-bacterial agent, ez, 0.1 1o 10 weight % of an anti-

)
2
-
&
e
tnsd
o
NG+
S~
]
r
2
o3

bacterial agent, e.g., 8.5 t© 5 worght %% of an anti-bacterial agend, ¢.g., 0.01 to

7
]

anti-bactertal agent, c.g., (.03 to 4 weight % of an anti-bactenial agenst, ¢.g., 1.85 to 3 weight %

of an anti-bacterial agend, e.g, .07 to 2 weight % of an anti-bacterial agent, eg., 009 to 1

weight % of an anti-hacterial agent, e.g., 0.1 to 0.9 weight % of an anti-hacterial agent, c.g., (.1

07

to 0.8 weight % of an anti-bacterial agent, eg., 0.1 to 0.7 weight % of an anti-bacterial agent,

L)
f—y
oy
P2

1o 5.6 weight % of an anti-bacterial agent, e.g, 1.1 0 8.5 weight % of an anti-bacterial

agent, e.g., 001 o 04 weight % of an anti-bactenial agent, e, 0.2 o 0.4 woight % of an anti-

bacterial agent. The amount of the anti-bacterial agent will vary depending on the type of oral
care composition, with levels used in toothpaste being, for example, 5 to 15 times greater than
used tn roouthwash. For example, a mouthwash comprising triclosan roay cowprise, ¢.g., 0.03
weight % triclosan while a toothpaste comprising triclosan toothpaste may comprise 0.3 weight
% ticlosan, Examples of fluovide lon sources that woay be used o the oral cowpositions
disclosed heremn, e.g., Compesition 1, e.g., 1.1-1.39, inclnde, for example, halogenated diphenyl
ether {e.g. trid@sam% herbal extracts and cssential otls {e.g, rosomary exiract, tga oxivac,
magneiia oxtract, thymeol, moenthol, cucalyptol, goraniel, carvacrol, citral, hinokitol, catechol,
methyl salioyiate, opigallocatechin gallate, opigallocatechin, gallic acid, nuswak oxiract, sca-
buckthorn  exiract), bisgoamide antisepiics {o.g., chlorhexiding, alexidine or octeniding),
quaternary ammonivm  compounds  {e.g, cetvipynidiniom  chlovide {UPC), benzalkonium
chilonide,  tfetradecyvipyridinium chlonide  (TPC),  Netetradeoyl-d-ethylpyridiniurn chloride
(YDEPCH, phenolic  antiseptics, hexetidine, octenidine, sanguinarine, povidone iodine,

4

debmopinol, salifluor, metal ons {c.g., zine salts, for example, zine ofrate, copper salts, iron
salts}, sanguinarine, propolis and oxygenating agents {e.g., bydrogen peroxide, buftered sodium
k o [ D k

peroxyborate of peroxycarbonate), phthalic acid and its salts, monoperthalic acid and its salts and

gaters, ascorbyl stearate, oleoyi sarcosine, allyl sulfute, dioctyl sulfosuccinate, salievianihide,

domiphen bromide, delmopinel, octapingl and other piperidine derivatives, nicin preparations,
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chiorite salts, methyl hydroxybenzoate, and mixtures thereof.
[8045] A whitening agent whitens a tooth to which it is applied. In some embodiments, the oral
care compositions daclosed heremn, e.g., Cowposition 1, g, L1-1.39, comprise a whiteuing

i,

agent. In some embodiments, the oral care corapositions disclosed hevewn, ¢.g., Composttion |,

e, 1 1-1.39, comprise a whitening agent in a dental surface-whitening effective amount, ¢.g.,
.1 1o M0 weight % whitening agerd, ¢ 0.5 10 5O weight % whiteruing agent, ez, | o 30
o b b > > &

weight % whitening agent, o.g., 2 fo 10 weight % whitlcning agent. Examples of whitening ag

that may be used in the oral compositions disclosed herein, c.g.. Composition 1, e.p., 1.1-1.39,
mehude, for example, peroxides, roetal chlorites, p@rboratcs, percarbonates, peroxyacids,
hypochlorites, and mixtures thereof. In some embodiments, the whitening agent is hydrogen
peroxide or a hydrogen perexide source, for cxample, urea peroxide or a peroxide salt or
complex {for example, peroxyphosphate, peroxycarbonate, perborate, peroxysilicate, or
persulphate saits; for exarople calcium peroxyphosphate, sodium perborate, sodium carbonate
peroxide, sodium peroxyphosphate, and potassium persulfate), or a hydrogen peroxide polymer
complex {for example, a peroxide-polyvinyl pyrrolidone polymer complex).
18046} Any of the preceding oral care cowpositions, wherein the composition is 8 mouthwagh,
tonthpaste, tooth gel, tooth powder, non-abrasive gel, mousse, foam, mouth spray, lozenge, oral
tablet, dental implement, or pet care product.
{6047} Any of the preceding oral care compositions, wherein the composition is a mouthwash.
[6048] Any of the preceding oral care compositions, wherein the composition 15 a toothpaste.
186481 Forthor provided 15 a mcthod {(Method A) for the Weatment and/or inhibition of &
chernical stain, plague, and/or tartar on a dental surface, comprising contacting the desdal surface
with any of the precedimg oral care composttions.
18630} Further provided herein 15 Method A as follows:

Al Method A wherein the composttion is Composition 1, e.g., 1.1-1.39,

A2 Method A or A.l wherein the method is for the treatment of a chemical stain,

plaque, acid crosion, and/or tartar on the dental surface
A3 Method A2 wherein the method is for the treatment of a chemical stain on the
dental surface.
A4 Method A2 wherein the method is for the treatment of plaque on the dental

surface.
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A5 Method A.2 wherein the method is for the treatment of acid erosion on the dental
surface,

As  Method A2 wherein the method is for the treatment of tartar on the dental
surface,

A7 Methed A or A.l wherein the method is for the inhibition of a chemical stain,
plaque, and/or tartar on the dental surface.

A8 Method A7 wherein the method 1 for the inhibition of a chemical stain on the
dental surfacc.

A9 Method A7 wherein the method 18 for the whibition of plaque on the dental
surface.

A.10 Method A.7 wherein the method 1s for the inhibition of acid erosion on the dental
surface.

Al Method A7 wherein the method 18 for the inhibition of tartar on the dental
surface.

A1Z  Method A or A.1-A.11 wherein the dental surface is a human tooth.

A 13 Method A or AL-A 12 wherein the composition s contacted with the dental

surface by brushing.

{6051 Further provided is s wcthod (Method B for the wreatment and/or fohibition of gum

discase comprising contacting the oral cavity with any of the preceding oral care compositions.

[$052] Further provided herein is Method B as follows:

B8.1
B2
B3
B4

Muothod B whorein the composition is Composition |, ¢.g., 1.1-1.39,

Method B or B.1 wherein the method is for the treatrment of gum discase.

Method B, B.1, or B.2 wherein the gum discase is gingivitis.

Method B, B.1, or B wherein the gum disease 18 periodontitis.

Method B or B.1 wherein the method is for the inhibition of gum discase.

Method B, B 1, or B.5 wherein the gum disease is gingivitis.

Method B, B.1, or B.S wherein the gum disease s periodontitis.

Method B or B.1-B.7 wherein the oral cavity is a human oral cavity.

Method B or B.1-B.8 wherein the composition is contacted with the oral cavity by

brushing.
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A

[#053] Further provided is a8 method {Method () for the treatment and/or inhibition of halitosis
comprising contacting the oral cavity with any of the preceding oral care compositions,
180584 Further provided herein is Method C as follows:

C.1 Methed C wherein the composition is Composition |, ¢.g., 1.1-1.39.

C.2  Method C or C.1 wherein the oral cavity is a human oral cavity.

C3  Method C, C. I, or C.2 wherein the composition s contacted with the oral cavity

by brushing.

{8055} Further provided 1s a method {(Method D) for inhibiting biofilm formation on a dental
surface compuising contacting the dertal surface with any of the preceding oval care
COMPOSHIONS.
{6056} Further provided herein is Method D as follows:

0.1 Method I wherein the composition is Composition 1, e.g., 1.1-1.39.

D2 Method D or D1 wherein the dental surface is a human tooth

B3 Method D, D1, or D.2 wherein the composition is contacted with the dental

surface by brushing.

{8087} Further provided s 2 method (Method E) for treating and/or inhibiting bacteria from
sticking together and growing into bigger colonies in ap oral cavity comprising contacting the
oral cavity with any of the proceding oral care compositions.
[#058] Further provided herein is Method E as follows:

El Method E wherein the composition is Composition 1, eg., 1.1-1.39

E2  Mothod E or E.1 wherein the oral cavity is a human oral cavity.

E3  Methed E, E.1, or E.2 wherein the coraposition is contacted with the oral cavity

by brushing.

1659} Further provided 18 3 wae {Use A) ot any of the precedmy oral care compositions for the
treatment and/or inhibition of a chomical stan, plague, and/or tartar on a dontal surface.
18060} Further provided herein is Use A as follows:
Al Use A wherein the composition is Composition 1, e.g., 1.1-1.39.
A2 Use Aor Al wherein the use is for the treatment of a chemical stain, plague, acid
erosion, and/or tartar on the dental surface.
A3 Use A2 wherein the use is for the treatment of a chemical stain on the dental

surface.
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A4 Use A2 wherein the use is for the treatment of plaque on the dental surface.

A3 Use A2 wherein the use is for the treatment of acid erosion on the dental surface.

A6 Use A2 wherein the use is for the treatment of tartar on the dental surface,

AT Use A or A1 wherein the use is for the inhibition of a chemical stain, plaque, acid
erosion, and/or tartar on the dental surface.

A8 Use A7 wherein the use is for the inhibition of a chemical stain on the dental
surface,

A9 Usc A7 wherein the use 1s for the inhibition of plaque on the dental surface.

A 10 Use A7 wherem the use 1s for the inhibition of acid erosion on the dental surface,

Al Use A7 wherein the use is for the inhibition of tartar on the dental surface.

A12 Use Aor Al-A. 11 wherein the dental surface is a human tooth.

A 13 Use A or A I-A12 wherein the composition is contacted with the dental surface

by brushing.

{0661] Further provided 1s # use (Use 8) of any of the preceding oral care compositions for the

feh

treatment and/or inhibition of gum disease in an oral cavity,

[8062] Further provided herein is Use B as follows:

B.1
B2
B.3
B.4

{0863] Further provided 1s 2 use (Use O) of any of the proceding oral care corpositions for

{se B wherein the composition is Composition 1, e.g., 1.1-1.39.

Use B or B.1 whercin the use is for the treatroent of guro disease.

Use B, B.1, or B.2 wherein the gum disease is gingivitis,

Use B, B.1, or B wheretn the gum disease is periodontitis.

Usc B or B.1 wherein the uae i3 for the inhibition of gum discasc.

Usc B, B.1, or B.S wherein the gum discasc 1s gingivitis.

Use B, B.1, or B.5 wherein the gum discasc is periodontitia,

Use B or B 1-B.7 wherein the oral cavity is a human oral cavity.

Use B or B.1-B.R wherein the composition is contacted with the oral cavity by
brushing.

he

.

treatment and/or inhibition of halitosis m an oral cavity,

{8064} Further provided herein is Use C as follows:

.1
C2

Use € wherein the composition is Composition 1, e.g., 1.1-1.39.

Use C or C.1 wherein the oral cavity is a human oral cavity.

i}

ey
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C3  Use C, C1, or C2 wherein the composition is contacted with the oral cavity by
brushing.
{8065} Further provided is 2 use (Use D) of any of the preceding oval care compositions for the
nhibitton of biofilm formation on a denal surface,
18066} Further provided herein is Use D as foliows:
D} Use D wherein the composition 18 Composttion |, ¢.g., 1.1-1.39.
D2 Use Dor D1 wherein the oral cavity is & human oral cavity,
D3 Use D, D, or D.2 wherein the composition 1s contacted with the oral cavity by
broshing.
{6067] Further provided 38 a use {(Use E) of any of the preceding oral care compositions for
troating and/or inhibiting bacteria from sticking together and growmng o bigger colowics in an
oral cavity,
16868} Further provided herein is Use E as follows:
E.1  Use E wherein the composition is Composition 1, e.g., 1.1-1.39.
E2  Use E or E.1 wherein the oral cavity is a human oral cavity.
E3  UseE, E.1, or H.2 wherein the compostition is contacted with the oral cavity by
brushing.
{83691 As used herein, "inhibition” refers to reduction of stains that would otherwise form or
develop subsequent to the time of the treatment. Such inhibition can range from a small but
obscrvable or measurable reduction to complete inhibition of subseguent staining, by comparison
with an untreated or placcho-treated dental surfacce.
[8076] Where the dental surface is substantially free of chomical stains, Method A, ¢.g., All-
A 10, and Use B, ¢.g., B.1-B.1§, arc cffective to inhibit formation and development of new
chemical stains, as can occur for example by oral use of tobacco products {including smoking) or
by drinking tea, coffee, coke, or red wine subsequent to treatment according to the method.
Where the dental surface already possesses some degree of chemical staining, Method A, c.g.,
AT-AL10, and Use B, e.g., B.I-B.1D, are effective to inhibit further development of the existing
stain. In some embodiments, the Method A, e.g., A 1-A 10, and Use B, eg, B.1-B.18, can

remove, partially or corapletely, an existing chemical stain as well as inhibit subsequent staining.
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EXAMPLES

Example 1

{8871} A toothpaste containing ¢.7% stannous chloride (SaCly) is dosed with phosphate/acrylate
co-polymer (0.4% active ingredienty polyracr and is in vitro stain prevention efficacy is
compared to that of the stannous toothpaste without the co-polymer and to a waier conirol. In
general, the stain prevention efficacy is guantificd using a chromameter to obtain the L
{hightness) value, which measures the hght reflected off the surface of a hydroxyapatitc (HAP)
disc following treatment of the disc with a 1.2 dentifricerwater slurry and three cyeles of
ireatment with coffee and saliva. Specifically, HAP discs are soaked in saliva overnight at 37°C
and then treated with a 1:2 dentifricewater slurry for 5 min. The initial L valuc is then measured.
Next, the discs are exposed to coffee for 1S min., rinsed with distilled, deionized water, and
incubated at 37°C for 20 min. The staining process is repeated for a total of three times and the
final L value is obtained. The change in hightness indicated the cfficacy of the dentifrice at
preventing coffee stains. The results are shown in Table 2. The addition of the polymer is able to
significantly {p < 0.05) reduce the staining potential of the stannous—containing toothpaste by

coating the surface of the HAP disc and preventing the stain from adhering.

Table 2.
Product Al
0.7% SnCl, Toothpaste -14.9%
0.7% SnCl, Toothpaste with 0.4% ~10.1
phosphate acrylate co-polymer
Water Control -16.4%
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CLAIMS:

1. An oral care composition comprising a phosphate/acrylate co-polymer, a tin salt, and an
orally acceptable carrier, wherein the phosphate/acrylate co-polymer is a co-
polymerized product of a mixture of acrylic acid, methacrylic acid, and a mixture of 2-

hydroxyethyl methacrylate phosphates of Formula 1:

O

Pe I
HyC= OCH,CH,04P—(OH)3.,

CHs

whereinnis 0, 1 or 2.

2. The composition of claim 1, wherein the phosphate/acrylate co-polymer is a co-
polymerized product of a mixture of acrylic acid, methacrylic acid, and 2-hydroxyethyl
methacrylate phosphates of Formula 1 comprising acrylic acid in a molar percentage of
70-90%; methacrylic acid in a molar percentage of 5-20%, and hydroxyethyl
methacrylate phosphates of Formula 1 in a molar percentage of 1-10%.

3. The composition of claim 2, wherein the phosphate/acrylate co-polymer is a co-
polymerized product of a mixture of acrylic acid, methacrylic acid, and 2-hydroxyethyl
methacrylate phosphates of Formula 1 comprising acrylic acid in a molar percentage of
80-90%; methacrylic acid in a molar percentage of 5-15%, and hydroxyethyl
methacrylate phosphates of Formula 1 in a molar percentage of 2-6%.

4. The composition of claim 3, wherein the phosphate/acrylate co-polymer is a co-
polymerized product of a mixture of acrylic acid, methacrylic acid, and 2-hydroxyethyl
methacrylate phosphates of Formula 1 comprising acrylic acid in a molar percentage of
85%; methacrylic acid in a molar percentage of 11%, and hydroxyethyl methacrylate
phosphates of Formula 1 in a molar percentage of 4%.

5. The composition of any one of claims 1-4, wherein the phosphate/acrylate copolymer is
a random copolymer having a weight average molecular weight of 10,000 to

500,000 grams per mole.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

The composition of claim 5, wherein the weight average molecular weight is 10,000 to
200,000 grams per mole.

The composition of claim 6, wherein the weight average molecular weight is 10,000 to
40,000 grams per mole.

The composition of claim 7, wherein the weight average molecular weight is 15,000 to
25,000 grams per mole.

The composition of claim 5, wherein the weight average molecular weight is 17,000 to
23,000 grams per mole.

The composition of any one of claims 1-9, wherein the tin salt is selected from the group
consisting of stannous chloride, stannous fluoride, and mixtures thereof.

The composition of any one of claims 1-10, wherein the tin salt comprises SnCl,.

The composition of any one of claims 1-11, wherein the composition comprises 0.1 to
10 weight % SnCl,.

The composition of claim 12, wherein the composition comprises 0.1 to 5 weight %
SnCla.

The composition of claim 13, wherein the composition comprises 0.1 to 3 weight %
SnCla.

The composition of claim 14, wherein the composition comprises 0.1 to 1.5 weight %
SnCla.

The composition of claim 15, wherein the composition comprises 0.5 to 1.2 weight %
SnCla.

The composition of any one of claims 1-16, wherein the composition comprises one or
more of water, a thickener, a buffer, a humectant, a surfactant, an abrasive, a sweetener,
a flavorant, a pigment, a dye, an anti-caries agent, an anti-bacterial, a whitening agent,
a desensitizing agent, a vitamin, a preservative, an enzyme, or a mixture thereof.

The composition of claim 17, wherein the anti-bacterial agent is selected from the group
consisting of triclosan, cetylpyridinium chloride (CPC), chlorhexidine (CHX), water
soluble zinc salts, water insoluble zinc salts, and a mixture thereof.

The composition of any one of claims 1-18, wherein the composition is a mouthwash,

toothpaste, tooth gel, tooth powder, non-abrasive gel, mousse, foam, or mouth spray.
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20.

21.

22.

23.

24.

Use of a composition of any one of claims 1-19 for the treatment and/or inhibition of a
chemical stain, plaque, acid erosion, and/or tartar on a dental surface.

Use of a composition of any one of claims 1-19 for the treatment and/or inhibition of
gum disease in an oral cavity.

Use of a composition of any one of claims 1-19 for the treatment and/or inhibition of
halitosis in an oral cavity.

Use of a composition of any one of claims 1-19 for the inhibition of biofilm formation
on a dental surface.

Use of a composition of any one of claims 1-19 for the treatment and/or inhibition of

bacteria sticking together and growing into bigger colonies in an oral cavity.
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Formula 1

||

»OFP—(OH)3.q
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