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BRIEF SUMMARY OF THE INVENTION

[0005] A composite comprising a silicone compound sorbed onto a porous cross-linked polymer.
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OF THE | NVENTI ON [ 0006] As used throughout, ranges are
used as a shorthand for describing each and eve
Wares/13884 is within the range. Any val ue Wlfqar/qum@msoo
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100121 In one enbodi nent, the silicone conmpound of the

conposite conprises an am ne conpatible silicone

adhesive, or a pressure sensitive adhesive (PSA

WOrpUEBSion, i ncl uding those that are well k 2p47/067300
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400 cS. Polysil oxane fluids for use herein can be
l'inear or cyclic, and can be substituted with a w de
vari ety of substituents (inc%uding as descri bed
above). In certain enbodi nents, substituents include
nmet hyl , ethyl and phenyl substituents. Suitable
pol ysi | oxane fluids include |inear polysiloxane
pol ynmers such as di net hi cone and other |ow viscosity
anal ogues of the polysiloxane materials, in certain
enbodi nents having a viscosity, at 25C, of 200 cS or
| ess and cycl onet hi cone, and other cyclic sil oxanes
having for exanple a viscosity, at 25 C, of 200 cS or
less. Qther fluids include polysiloxane polyether



bi s(acryl or nmethacryl)am de, hexanethyl ene bis(acryl
or methacrypam de. I n one enbodi nent, the
pol yunsat ur at ed nononer is ponnEthacryIate 100181
WAeoas08st oup of useful nonomers include di RGT/EBP07/067300
vinyl esters, such as divinyl propyl ene urea,
divinyl-oxalate, -mal onate, -succinate, -glutamate,
-adi pate, -sebacate, -nmleate, -funerate,
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nononers. [0020] Still another gr oup of noNnoners i s
represented by di or poly vihyl ethers of ethylene,
propyl ene, butylene, and the like, glycols, glycerine,
penta erythritol, sorbitol, di or poly allyl conpounds
such as those based on glycols, glycerine, and the
i ke, or conbinations of vinyl allyl or vinyl acryl oyl
conpounds such as vinyl nethacrylate, vinyl acrylate,
allyl methacrylate, allyl acrylate, nethallyl
nmet hacryl ate, or nmethallyl acrylate. In addition,
‘aromatic, cycloaliphatic and heterocyclic conpounds



100221 O her nonounsaturated nononer material s which
may be utilized in accordance with the present

i nvention, in an anount up to about 40% by wei ght or
WO2807/130816t her enbodi ments no nore than abol€ 07K)67300
wei ght, and in other enbodi ments no nore than about 9%
by wei ght, based on the total weight of nononers in

t he nononer solution, include hydroxy al kyl esters of
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c d a Q C §
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al so sui t.able ag mon ura r.s, f.or
sluoGie U RS GEHR e DTRC ARUHEDe PEVRCATES! 7. g A taflyagpete or
metHaBi§laul intidfiey 161 prdpans dig andWlﬁyﬁte da yrcbttaxsyute) pyrbitol dm1ethacry1ate 2-
acortitate, nono-2-hydroxyethyl nal eate,
nono- 2- hydr oxypr opyl funaraLe, nono- et hyl itaconate,
nmonomret hyl cel | osol ve ester of itaconic acid,
nmononet hyl cel |l osol ve ester of maleic acid, and the
i ke. 100251 Exanpl es of suitable nonounsaturated
nonomer s contai ning am no groups as functional groups
i nclude the follow ng: diethylam noethyl acrylate or
nmet hacryl ate, di net hyl am noet hyl acrylate or
net hacryl ate, nonoet hyl am noet hyl acryl ate or
nmet hacryl ate, tertbutyl arni noethyl nethacryl ate,
_pan-am no styrene, ortho-am no styrene,
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useful herein are nade by a process conprising: a)
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enbodi nents is glycerln sorbitol, xylitol, and/or
propyl ene gl ycol having a weibght average mol ecul ar
wei ght of about 200 to about 1,000. The hunect ant
concentration typically totals about 5%to about 70%
of the oral conposition. In various enbodi nents, the
carrier is non-aqueous. 100311 Materials anong those
that are useful in carriers include adhesion agents,
t hi ckeni ng agents, viscosity nodifiers, diluents,
surfactants, foam nodul ators, hunmectants, pH nodifying
agents, nmouth feel agents, flavorants, sweeteners, and

methacryloyl



WO 2007/ 130816PCT/ US20071067300 [ 0033] Hydrophilic
organi c polyners useful herein include polyethylene

gl ycol s, nonionic polynmers of ethylene oxide
\5’9&6‘?@%‘@#% of ethyl ene oxide and propyl ene oggréxészom/omsoo
car boxymet hyl ene pol yners, polyvinyl pyrrolidone (PVP)
and m xtures thereof. Nonaqueous hydrophilic polyners
useful in the practice of the present invention in
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copol yrmers, pol yet hyl ene waxes, silicone polyners as
di scussed further herein and, pol yvi nyl
pyrrolidone/vinyl acetate cdpolyners. In enbodi nents
of the present invention containing a hydrophobic
pol ynmer, they can be present in anpunts of about 1 to
about 85% wei ght of the conposition. 10039] Adhesions
agents al so include inorganic materials. Such
inorganic materials include silicon polyners such as
anor phous silica conmpounds which function as
t hi ckeni ng agents (CABOSILTM funed silica manufactured
by Cabot Corporation, Boston, Nhssachusetts US A ;

Il e g pepe——



[ 0040] Thi ckeni ng agents anong those useful herein

i ncl ude carboxyvi nyl polyners, carrageenans (al so

known as Irish noss and nore particularly
worepTaastageenan), cel lul osic pol ymers such B/US2007/067300
hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose

(carnell ose) and salts thereof (e.g., carnell ose
sodium), natural guns such as karaya, xanthan, gum
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I ncl’udi ng rion-soap ani onic, nonionic, zwtterionic and

anphoteric organic synthetlc detergents In certain

enbodi nents, one or nore surfactants are present in

t he adhesive | ayer of the oral film conposition of the

present invention in anounts of about 0.01%to about

10% about 0.1%to about 5% or about 0.5%to about

2% 100441 Nonionic surfactants useful in the

conpositions of the present invention include

compounds produced by the condensation of alkyl ene

oxi des (especially ethylene oxide) with an organic

hydr ophobi ¢ conpound, which nay be aliphatic or



[0048] Other suitable zwitterionic surfactants include
bet ai ne surfactants, such as those disclosed in U S.
Patent 5, 180,577. Typical al kyldi nethyl betaines
VO30 decy| bet ai ne 2- (N-decyl - N, Ndi met hy | Bnhipgjre7300
acetate, cocobetaine, nyristyl betaine, palmtyl

betai ne, |auryl betaine, cetyl betaine, stearyl

betai ne, and the |ike. The amni dobetai nes are

metf%STHR, hdd tReliley PoneoREhidaIB! digiuhrt aionemers ehivhrirdiogilp pot las
bet ai ne, | auram dg‘Fr%S%I bet Ei ne and t etl L ke. d chloroprene
thougixhey baye qrly Pne unspiifatedran, 8UC a5 PORIPRSTFCUIAHISNE 4% prene,
shoufPic? 8E EHIIRIRIICR Yhrt BEha Féﬂ?uri%@tdrakqﬂﬁﬁc_&ﬂhﬁﬂc@[@mbht DebabNthe
[ 0049] Suitable exanples of anionic surfactants are

monggfhdenicaly ppsplurated managier fIUHEr fatty aci d nonogl yceri de
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sodi u ot assi u n , ] : :
R et SR b Bl BRFR A BF SRl abun ofan cpganic
ar golimertzatidnainit aetindwaenirsmioibtsdivbnaflbiy séivag, tb pomde a
soap or simlar higher fatty acid material. [0050]
FoXRTA ISP Sr s useful herein include materials
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rai se pH and buffering agents to control pHwthin a
desi red range. For exanple, pne or nore conpounds
sel ected from acidifying, bdasifying and buffering
agents can be included to provide a pH of about 2 to
about 10, or in various enbodi nents about 2 to about
8, about 3 to about 9, about 4 to about 8, about 5 to
about 7, about 6 to about 10, about 7 to about 9,
etc. Any orally acceptable pH nodifyi ng agent can be
used, including without Iimtation carboxylic,
phosphoric and sulfonic acids, acid salts (e.qg.,
monosodi um citrate, disodiumcitrate, nonosodi um



100531 Mout h-feel agents include materials which

inpart a desirable texture or other feeling during use
of the conposition. Such agents include blcarbona

WA 087/130f ch in vari ous enbodi nents inpart af W%"QW/“"”“
feel" to teeth and guns due to effervescence and

rel ease of carbon dioxide. Any orally acceptable

bi car bonat e can be used, including without limtation
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EXAMPLES 100641 The foll om ng exanpl es are

illustrative of the present invention and are not to

be construed as a linmtation of the invention as many
warEiB®sis are possible without departing frREFH{SRYW/067300
spirit and scope. Non-limting exanples of oral care
conpositions are made in accordance with the
ingredients listed in the table below |ngredients

butaﬁé&%&f(ﬁg@ﬁ%%mg@ BRR ek MiFeraX BB SAGEEMeRBk@edby Penreco,
Houston, Texas, U.S.A.), acrylate and vinyl acetate polymers and copolymers, polyethylene
waxes, silicone polymers as discussed further herein and polyvinyl pyrrolidone/vinyl acetate
copolymers. In embodiments of the present invention containing a hydrophobic polymer, they
can be present in amounts of about 1 to about 85% weight of the composition.

[0039] Adhesions agents also include inorganic materials. Such inorganic materials include
silicon polymers such as amorphous silica compounds which function as thickening agents
(CAB-O-SIL™ fumed silica manufactured by Cabot Corporation, Boston, Massachusetts,
U.S.A.; and SYLOX™ 15 also known as SYLODENT™ 15, marketed by Davison Chemical
Division of W.R. Grace & Co., Columbia, Maryland, U.S.A.).

[0040] Thickening agents among those useful herein include carboxyvinyl polymers,
carrageenans (also known as Irish moss and more particularly iota-carrageenan), cellulosic
polymers such as hydroxyethylcellulose, carboxymethylcellulose (carmellose) and salts thereof
(e.g., carmellose sodium), natural gums such as karaya, xanthan, gum arabic and tragacanth,
colloidal magnesium aluminum silicate, colloidal silica and the like. One or more thickening
agents are optionally present in a total amount of about 0.01% to about 15%, for example about
0.1% to about 10% or about 0.2% to about 5% by weight of the composition.

[0041] Viscosity modifiers among those useful herein include mineral oil, petrolatum, clays and
organomodified clays, silica and the like. In various embodiments, such viscosity modifiers are
operable to inhibit settling or separation of ingredients or to promote redispersibility upon
agitation of a liquid composition. One or more viscosity modifiers are optionally present in a
total amount of about 0.01% to about 10%, for example about 0.1% to about 5%.

[0042] Diluents among those useful herein include materials or combinations of materials that
are operable to solubilize and/or suspend other components of the composition. In various
embodiments, diluents are operable to adjust the viscosity of the composition, optionally in
conjunction with viscosity modifiers (as discussed herein) and other components of the
composition. In various embodiments, the composition is non-aqueous, i.e., does not contain
appreciable amounts of chemically-unbound water. Diluents include glycerin and anhydrous
alcohol. Diluents are optionally present in the nonaqueous liquid whitening compositions of the
present invention in amounts of about 0.1%to about 90%, optionally in various embodiments

about 0.5% to about 70%, about 0.5% to about 50%, or about 0.5% to about 35%.
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[0043] Various embodiments of the present invention optionally comprise a surface active agent,
which may function as a surfactant, emulsifier, and/or foam modulator. Surface active agents, or
surfactants are conventionally employed in a variety of oral care formulations, to provide
solubilization, dispersion, emulsification and wetting of the other ingredients present, especially
flavor oils. Surface active agents generally achieve increased prophylactic action, by thoroughly
dispersing the active ingredient agents throughout the film, and in certain instances, through the
oral cavity as the film dissolves. Further, surface active ingredients can improve the cosmetic
appearance of the film composition. Suitable surface active and emulsifying agents are those
which are reasonably stable throughout a wide pH range, including non-soap anionic, nonionic,
zwitterionic and amphoteric organic synthetic detergents. In certain embodiments, one or more
surfactants are present in the adhesive layer of the oral film composition of the present invention
in amounts of about 0.01% to about 10%, about 0.1% to about 5%, or about 0.5% to about 2%.
[0044] Nonionic surfactants useful in the compositions of the present invention include
compounds produced by the condensation of alkylene oxides (especially ethylene oxide) with an
organic hydrophobic compound, which may be aliphatic or alkylaromatic in nature. One group
of surfactants is known as “ethoxamers”. These include condensation products of ethylene oxide
with fatty acids, fatty alcohols, fatty amides, polyhydric alcohols, (e.g., sorbitan monostearate)
and the like. "Polysorbates” is the name given to a class of nonionic surfactants prepared by
ethoxylating the free hydroxyls of sorbitan-fatty acid esters. They are commercially available,
for example as the TWEENT™ surfactants of ICI, US Inc.. Non-limiting examples include
Polysorbate 20 (polyoxyethylene 20 sorbitan monolaurate, TWEEN™ 20) and Polysorbate 80
(polyoxyethylene 20 sorbitan mono-oleate, TWEEN™ 80). In certain embodiments,
polysorbates include those with about 20 to 60 moles of ethylene oxide per mole of sorbitan
ester. Nonionic surfactants are optionally present in embodiments of this invention at amounts
of about 0.01% to about 1%.

{0045] Other suitable nonionic surfactants include poly(oxyethylene)-poly(oxypropylene) block
copolymers, especially triblock polymers of this type with two blocks of poly(oxyethylene) and
one block of poly(oxypropylene). Such copolymers are known commercially by the non-
proprietary name of poloxamers, the name being used in conjunction with a numeric suffix to
designate the individual identification of each copolymer. Poloxamers may have varying

contents of ethylene oxide and propylene oxide, leading to a wide range of chemical structures
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and molecular weights. In one embodiment, the poloxamer is poloxamer 407. 1t is widely
available, for example under the trade name PLURONIC™ F127 of BASF Corporation.

[0046] Other non-limiting examples of suitable nonionic surfactants include products derived
from the condensation of ethylene oxide with the reaction product of propylene oxide and
ethylene diamine, long chain tertiary amine oxides, long chain tertiary phosphine oxides, long
chain dialkyl sulfoxides and the like.

[0047] Still other surfactants useful in various embodiments of the present invention include
zwitterionic synthetic surfactants. Certain of these can be broadly described as derivatives of
aliphatic quaternary ammonium, phosphonium, and sulfonium compounds, in which the aliphatic
radicals can be straight chain or branched, and where one of the aliphatic substituents contains
from 8 to 18 carbon atoms and one contains an anionic water-solubilizing group, e.g., carboxy,
sulfonate, sulfate, phosphate or phosphonate. One example of a suitable zwitterionic surfactant
is 4-(N,N-di(2-hydroxyethyl)-N-octadecylammonio)-butane—l -carboxylate.

[0048] Other suitable zwitterionic surfactants include betaine surfactants, such as those disclosed
in U.S. Patent 5,180,577. Typical alkyldimethyl betaines include decyl betaine 2-(N-decyl-N,N-
dimethylammonio) acetate, cocobetaine, myristyl betaine, palmity! betaine, lauryl betaine, cetyl
betaine, stearyl betaine, and the like. The amidobetaines are exemplified by cocoamidoethyl
betaine, cocoamidopropy! betaine, lauramidopropy! betaine and the like. Particularly useful
betaine surfactants include cocoamidopropyl betaine and lauramido propyl betaine.

[0049] Suitable examples of anionic surfactants are water-soluble salts of higher fatty acid
monoglyceride monosulfates, such as the sodium salt of the monosulfated monoglyceride of
hydrogenated coconut oil fatty acids, higher alkyl sulfates such as sodium lauryl sulfate (SLS),
alkyl aryl sulfonates such as sodium dodecyl benzene sulfonate, higher alkyl sulfoacetates,
higher fatty acid esters of 1,2-dihydroxy propane sulfonate, and the substantially saturated higher
aliphatic acyl amides of lower aliphatic amino carboxylic acid compounds, such as those having
12 to 16 carbons in the fatty acid, alkyl or acyl radicals, and the like. Examples of the last
mentioned amides are N-lauroyl sarcosine, and the sodiuni, potassium, and ethanolamine salts of
N-lauroyl, N-myristoyl, or N-palmitoy] sarcosine which are in certain embodiments substantially
free from soap or similar higher fatty acid material.

[0050] Foam modulators useful herein include materials operable to increase amount, thickness

or stability of foam generated by the composition (e.g., dentifrice compositions) upon agitation.
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Any orally acceptable foam modulator can be used, including polyethylene glycols (PEGs), also
known as polyoxyethylenes. High molecular weight PEGs are suitable, including those having a
weight average molecular weight of about 200,000 to about 7,000,000, for example about
500,000 to about 5,000,000 or about 1,000,000 to about 2,500,000. One or more PEGs are
optionally present in a total amount of about 0.1% to about 10%, for example about 0.2% to
about 5% or about 0.25% to about 2%.

[0051] Humectants useful herein include polyhydric alcohols such as glycerin, sorbitol, xylitol
or low molecular weight PEGs. In various embodiments, humectants are operable to prevent
hardening of paste or gel compositions upon exposure to air. In various embodiments
humectants also function as sweeteners. One or more humectants are optionally present in a total
amount of about 1% to about 50%, for example about 2% to about 25% or about 5% to about
15%.

[0052] pH modifying agents among those useful herein include acidifying agents to lower pH,
basifying agents to raise pH and buffering agents to control pH within a desired range. For
example, one or more compounds selected from acidifying, basifying and buffering agents can
be included to provide a pH of about 2 to about 10, or in various embodiments about 2 to about
8, about 3 to about 9, about 4 to about §, about 5 to about 7, about 6 to about 10, about 7 to about
9, etc. Any orally acceptable pH modifying agent can be used, including without limitation
carboxylic, phosphoric and sulfonic acids, acid salts (e.g., monosodium citrate, disodium citrate,
monosodium malate, etc.), alkali metal hydroxides such as sodium hydroxide, carbonates such as
sodium carbonate, bicarbonates, sesquicarbonates, borates, silicates, phosphates (e.g.,
monosodium phosphate, trisodium phosphate, pyrophosphate salts, etc.), imidazole and the like.
One or more pH modifying agents are optionally present in a total amount effective to maintain
the composition in an orally acceptable pH range.

[0053] Mouth-feel agents include materials which impart a desirable texture or other feeling
during use of the composition. Such agents include bicarbonate salts, which in various
embodiments impart a “‘clean feel” to teeth and gums due to effervescence and release of carbon
dioxide. Any orally acceptable bicarbonate can be used, including without limitation alkali
metal bicarbonates such as sodium and potassium bicarbonates, ammonium bicarbonate and the
like. Onc or more bicarbonate salts are optionally present in a total amount of 0.1% to about

50%, for example about 1% to about 20%.
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[0054] Flavorants among those useful herein include any material or mixture of materials
operable to enhance the taste of the composition. Any orally acceptable natural or synthetic
flavorant can be used, such as flavoring oils, flavoring aldehydes, esters, alcohols, similar
materials, and combinations thereof. These flavoring agents can be synthetic flavor oils and
flavoring aromatics, and/or oils, oleo resins and extracts derived from plants, leaves, flowers,
fruits and so forth, and combinations thereof. In certain embodiments, the flavoring agent
comprises an essential oil, extract or flavoring aldehyde, ketone, ester or alcohol that imparts a
flavor selected from the group consisting of spearmint, peppermint, wintergreen, sassafras, clove,
sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, orange, apple, pear, peach,
strawberry, cherry, apricot, watermelon, banana, coffee, cocoa, cola, miswak, menthol, carvone,
anethole and combinations thereof. Representative flavor oils include: spearmint oil, cinnamon
oil, peppermint oil, clove oil, bay oil, thyme oil, cedar leaf oil, oil of nutmeg, oil of sage, and oil
of bitter almonds. Also useful are artificial, natural or synthetic fruit flavors such as vanilla,
chocolate, coffee, cocoa and citrus oil, including lemon, orange, grape, lime and grapefruit and
fruit essences including apple, pear, peach, strawberry, raspberry, cherry, plum, pineapple,
apricot and so forth. These flavorings can be used individually or in combination.

[0055] Commonly used flavors include mints such as peppermint, wintergreen, spearmint, birch,
anise and such fruit flavors, as cherry, lemon-lime, orange, grape, artificial vanilla, cinnamon
derivatives, and others, whether employed individually or in combination. Flavorings such as
aldehydes and esters including cinnamyl acetate, cinnamaldehyde, citral, diethylacetal,
dihydrocarvyl acetate, eugenyl formate, p-methylanisole, and so forth can also be used. Further
examples of aldehyde flavorings include, but are not limited to acetaldehyde (apple);
benzaldehyde (cherry, almond); cinnamic aldehyde (cinnamon); citral, i.e., alpha citral (lemon,
lime); neral, i.e., beta citral (lemon, lime); decanal (orange, lemon); ethy! vanillin (vanilla,
cream); heliotropine, i.e., piperonal (vanilla, cream); vanillin (vanilla, cream); alpha-amyl
cinnamaldehyde (spicy fruity flavors); butyraldehyde (butter, cheese); valeraldehyde (butter,
cheese); citronellal (modifies, many types); decanal (citrus fruits); aldehyde C-8 (citrus fruits);
aldehyde C-9 (citrus fruits); aldehyde C-12 (citrus fruits); 2-ethyl butyraldehyde (berry fruits);
hexenal, i.e., trans-2 (berry fruits); tolyl aldehyde (cherry, almond); veratraldehyde (vanilla); 2,6-
dimethyl-S-heptenal, i.e., melonal (melon); 2-6-dimethyloctanal (green fruit); and 2-dodecenal

(citrus, mandarin); cherry; grape; mixtures thereof; and the like. Generally the flavoring can be
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incorporated in the present invention in an amounts of about 1% to about 10% by weight. In
other embodiments, the flavoring agent is present about 2% to about 8%. In one embodiment,
the flavoring agent is crystal blanc flavor, present at about 1%.

[0056] Sweeteners among those useful herein include orally acceptable natural or artificial,
nutritive or non-nutritive sweeteners. Such sweeteners include dextrose, polydextrose, sucrose,
maltose, dextrin, dried invert sugar, mannose, xylose, ribose, fructose, levulose, galactose, comn
syrup (including high fructose com syrup and corn syrup solids), partially hydrolyzed starch,
hydrogenated starch hydrolysate, sorbitol, mannitol, xylitol, maltitol, isomalt, aspartame,
neotame, saccharin and salts thereof, sucralose, dipeptide-based intense sweeteners, cyclamates,
dihydrochalcones and the like. In various embodiments, sodium saccharin is used as the
sweetener. One or more sweeteners are optionally present in a total amount depending strongly
on the particular sweetener(s) selected, but typically at amounts of about 0.005% to about 5%,
optionally about 0.01% to about 1%.

[0057] Colorants among those useful herein include pigments, dyes, lakes and agents imparting a
particular luster or reflectivity such as pearling agents. In various embodiments, colorants are
operable to provide a white or light-colored coating on a dental surface, to act as an indicator of
locations on a dental surface that have been effectively contacted by the composition, and/or to
modify appearance, in particular color and/or opacity, of the composition to enhance
attractiveness to the consumer. Any orally acceptable colorant can be used, including talc, mica,
magnesium carbonate, calcium carbonate, magnesium silicate, magnesium aluminum silicate,
silica, titanium dioxide, zinc oxide, red, yellow, brown and black iron oxides, ferric ammonium
ferrocyanide, manganese violet, ultramarine, titaniated mica, bismuth oxychloride and the like.
One or more colorants are optionally present in a total amount of about from 0.001% to about
20%, for example about 0.01% to about 10%, or about 0.1% to about 5%.

[0058] The compositions of the present invention optionally comprise an active material, which
is operable for the prevention or treatment of a physiological disorder or condition or to provide
a cosmetic benefit. In various embodiments, the active agent is an “oral care™ active agent
operable to treat or prevent a disorder or provide a cosmetic benefit within the oral cavity (e.g.,
to the teeth, gingival or other hard or soft tissue of the oral cavity). Non-limiting examples of
oral care actives among those useful herein include anti-tartar agents, anti-plaque agents,

antibacterial agents, antimicrobial agents, anti-caries agents, anti-gingivitis agents, anti-viral
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agents, anti-inflammatory agents, antioxidants, compatible whitening agents, desensitizing
agents, occluding agents, vitamins, nutrients, natural extracts and essential oils, compatible
enzymes, periodontal actives, breath freshening agents, malodor control agents, salivary
stimulants, pH modifying agents, analgesics and combinations and mixtures thereof. Actives
among those useful herein are also disclosed in U.S. Patent Nos. 6,290,933 and 6,685,921, each
of these patents is incorporated herein by reference.

|0059] The compositions of the invention may include any other substances commonly used in
or desirable in oral care compositions, such as antiplaque agents, plaque dispersion agents,
antibacterial agents, anti-inflammatory agents, abrasives, whitening agents, enzymes,
anticalculus agents, anticaries agents, stannous ion sources, antioxidant agents, saliva stimulating
agents, breath freshening agents, Hy antagonists, desensitizing agents, nutrients,

[0060] The compositions of the present invention are prepared by adding and mixing the
ingredients in a suitable vessel, such as a stainless steel tank provided with a mixer. Inone
embodiment, the composition components are added to the mixing vessel in the following order:
liquid ingredients, thickener ingredients, silicone composite and any flavoring, colorant or
sweetener. While the exact mixing order is not determinate, it some embodiments the silicone
composite be one of the last components added in the multicomponent composition. The
ingredients are then mixed to form a homogeneous dispersion/solution.

[0061] The present invention provides methods for enhancing anti-attachment properties of an
oral surface. such as a tooth surface, using compositions according to the present invention. As
used herein, “tooth” or “teeth™ refers to natural teeth, dentures, dental plates, fillings, caps,
crowns, bridges, dental implants, and the like, and any other hard surfaced dental prosthesis
either permanently or temporarily fixed within the oral cavity. As used herein, anti-attachment
properties include preventing, interrupting, or at least inhibiting the binding or adhesion or
attachment of plaque-forming material, including biologic material, chemicals, microorganisms,
bacteria and food products to surfaces of an oral cavity.

[0062] Accordingly, the present invention provides methods for inhibiting bacterial attachment
to an oral surface, such as a tooth, comprising applying to the surface a safe and effective amount
of a silicone composite comprising a silicone compound and a porous cross-linked polymer. In
certain embodiments, the methods of this invention prevents or substantially inhibits adherence

and attachment of microorganisms that may form a plaque biofilm on the tooth surface. In
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various embodiments, the present invention provides methods for inhibiting plaque formation.
In certain embodiments, such methods comprise administration of a composition of the present
invention additionally comprising at least one of an antiplaque agent and a tartar control agent, as
discussed above. In various methods, such compositions are used or the treatment or prevention
of gingivitis or periodontitis. In various embodiments, such methods comprise applying a
composition comprising: a composite comprising an anti-attachment agent and a porous cross-
linked polymer; and a non-aqueous cartier comprising a film forming material. The methods of
the present invention comprise applying the composite with a suitable oral carrier.
[0063] As referred to herein, “applying” refers to any method by which the silicone composite 18
placed in contact with the oral surface. Such methods, in various embodiments, comprise direct
application of a composition comprising the composite by such methods as rinsing, painting, and
brushing. In various embodiments, application of the composite comprises the use of an
application device which aids in maintaining contact of the composite to the tooth surface for
sufficient time so as to afford the anti-attachment benefits.

EXAMPLES
[0064] The following examples are illustrative of the present invention and are not to be
construed as a limitation of the invention as many variations are possible without departing from
its spirit and scope. Non-limiting examples of oral care compositions are made in accordance

with the ingredients listed in the table below.

Ingredients Weight %

Comparative | Example 2 | Example 3 Example 4

Example |
water 25 20 15 0
glycerin 22 22 22 28.9
Sodium CMC 1 1 1 0
tetrasodium pyrophosphate 0.25 0.25 0.25 2
sodium tripolyphosphate 0 0 0 3
titanium dioxide 0 0 0 1
synthetic amorphous silica 0 0 0 20
Pluraflo L4370 0 0 0 15
Pluracare L1220 0 0 0 15
sodium monofluorophosphate (MFP) | 0.76 0.76 0.76 1.14
dicalcium phosphate 48.7 38.7 43.7 0
sodium lauryl sulfate 1.2 1.2 1.2 1.5
Crystal Blanc flavor 0.84 0.84 0.84 0
Brite Crystal flavor 0 0 0 1.2
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Example 1. For example, a 1:2 (water:toothpaste) slurry of Example 2 was exposed to a HAP

disc and yielded a 75% reduction as compared to a water treated disc.
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2. The conposition of claim1, wherein the pol yner
conprises at | east one pol ynerized pol yunsat ur at ed
nmononer chosen from acrylate and nethacrylate. 3. The
conposi tion of claim1, wggrgvsthe polyner conprises
pol yitaconate. 4. The conposition of claim1, wherein
the polyner has a BET pore volune of 0.1 to 0.3 cc/g.

What isheemed igposi ti on of claim 1, wherein the silicone

10.

conposite conprises the silicone conmpound sorbed, at
an amount of 70%to 90% by wei ght of the conposite,
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conposition of claim?7, wherein the carrier conprises
a hydrophilic polymer. 10. The conposition of claim?9,
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The composition of claim 1, wherein the silicone composite comprises the silicone
compound sorbed, at an amount of 70% to 90% by weight of the composite, onto the

cross-linked polymer.

The composition of claim 1, wherein the silicone compound comprises up to 40%

silicone adhesive in dimethicone.

The composition of any one of claims 1 to 6 further comprising a carrier.

The composition of claim 7, wherein the carrier is a non-aqueous carrier.

The composition of claim 7, wherein the carrier comprises a hydrophilic polymer.

The composition of claim 9, wherein the hydrophilic polymer is at least one polymer

chosen from polyethylene glycols, nonionic polymers of ethylene oxide, block
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12. The conposition of any one of clains 7 to 11,
wherein the silicone conposite is present in the
conmposition in an anmount of 5 to 30% by wei ght. 13.

L&Pp@ﬁw@s &ﬂéthﬂ&[@oﬁ@é%??rbﬁyleﬂé‘bﬁﬂb, CabBkyBehyRne Eolymers, and
silicone conpound sorbed onto a porous cross-|inked
pwlymiey! pyrroHdenrenuf act uri ng an oral care conposition

for application to the surface of an oral cavity. 14.

The use of claim 14, wherein the application to the

11. sThef g osition vf afipbneafuldishsIabil@\fegharRomPrisinp keleast ohbactive
followi ng: inhibits bacterial .attachnent to an oral )
Jnaterglechosen{rom aatifartas agents, ARADIasme agFs, @ﬁ3 geriodontal actives.
gingivitis, treat gingivitis, prevents periodontitis,
and treats periodontitis.

12. The composition of any one of claims 7 to 11, wherein the silicone composite is

present in the composition in an amount of 5 to 30% by weight.

13. Use of a silicone composite, which comprises a silicone compound sorbed onto a
porous cross-linked polymer, for manufacturing an oral care composition for

application to the surface of an oral cavity.

14. The use of claim 14, wherein the application to the surface of an oral cavity achieves

one or more of the following:

inhibits bacterial attachment to an oral surface,
inhibits plaque formation,

prevents gingivitis,

treat gingivitis,

prevents periodontitis, and

treats periodontitis.
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