
ORAL CARE COMPOS FIlONS CONTAINING BEADS BACKGROUND OF THFi INVENTION
fOOOl] Oral care compositions that may be employed for either both
therapeutic o r and cosmetic purposes, come in many forms. These
compositions are offered as liquid solutions for use as mouthwashes mouth
rinses, gargling solutions, sprays or liquid tooth whiteners: as pastes,
powders or gels for use as toothpastes or dental or periodontal gels: as
dissolvable, partiallydissolvable or non-dissolvable films or strips (e.g..
a whitening strip); as wafers; as chewing gums; as dental floss; or in
other forms. [0002] In many of these fo rms the compositions are expected
to supply a flavor that is refreshing to the mouth upon use. as ell as to
cleanse the oral cavity and provide antibacterial and/or antimicrobial,
anti-infl ammatory anti-sensitivity and/or tooth whitening benefits, and/or
protection against the accumulation plaque and/or dental caries, reducing
levels bacteria in the mouth, remineralizing teeth, inhibiting or reducing
gingivitis, masking or treating halitosis, promoting healing of sores or
cuts in the mouth, reducing and/or maintaining desirable pH levels in the
mouth and/or reduction and/or elimination of other dental problems. Man} of
these compositions comprise multiple active and/or supportive components in
different physical forms such as combinations of aqueous and oil phases,
liquids and pastes containing embedded particles and/or microcapsules
combinations of different solid forms, and the like. [0003] In addition,
aesthetic effects have been acknowledged to play an important role in
consumer acceptance of these compositions. In man> case, ornamental effects
have been used to distinguish particular products in the marketplace and to
identify products having distinct properties. In the dentifrice field,
substantially clear dentifrice products such as toothpastes and gels, which
have incorporated therein contrasting colored particles or flakes are
known. These particles provide an aesthetic effect that the consumer finds
pleasing and that promotes the use of the dentifrice, particularly by
children. Although such products have met with consumer approval the art
seeks to further improve the aesthetic effects as ell as the cosmetic and
therapeutic benefits of these products so as to encourage the use of
dentifrices to promote good oral hygiene. 



[0004 j It has now surprisingh been found that a paste or gel dentifrice
has been developed that contains possibK -colored encapsulated menthol an
or enc or more active ingredients thatwill be stable in the container then
dissolve, releasing a burst of mouth-refreshing flavor and possiblv other
benefits upon brushing or other action b\ the user upon introduction of it
into the oral cav ity BRIEF SUMMARY OF THE INVENTION (0005] This invention
encompasses oral care compositions and methods of using the same that are
effecthe in cleaning the oral cavity and which pro\ ide ed methods of
promoting oral health. [0006] The invention comprises Compositionl .0, an
oral composition comprising capsules encapsulating one or more orally
active ingredients, and/or fla ors distributed in an orally acceptable
vehicle or carrier. [0007] Other embodiments of the present invention
include the following compositions: 1.1 Composition 1.0 wherein the
capsules comprise a matrix and a plasticizer 1.2 Compositions 1.1, wherein
the matrix material is a polymer. 1.3 Compositions 1. 1 - 1.2 wherein the
matrix material is a polysaccharide. 1.4 Compositions 1.1 -1.3 wherein the
matrix material is chitosan, algin, agar and combinations thereof. 1.5
Compositions 1.0 1.4 wherein the plasticizer is an oil, e.g., mineral oil,
naphthenic oil. a plant extract, e.g.. shea butter macadamia ternifolia
seed oil. johoba (Buxus chinemisjo ' peanut oil. polymers, including
polysaccharides, and humectants, such as glycerin, propylene glycol
poJyols. e.g., sorbitol xylitol. and maltitol. polyethers, and combinations
thereof. 1.6 Compositions 1 0 - 1.5 wherein the capsules further comprise a
vitamin. 1.7 Compositions 1.0 1.6 wherein the capsules further comprise
excipients and inter ingredients e.g., such as vitamins (e.g.. tocopherol),
and excipients and inert ingredients, e g.. binders, fillers anti-eakmg
agents disintc'grants, colorants, fiavorants. odorants. enzjmes, coatings
{i . . enteri c acrylic or carbohydrate or celliilosic coatings), chelants,
presenathes (e.g. antibacterial agents and 



combinations thereof.1.8 Compositions 1.0 1.7 wherein the capsule
encapsulates an oral active material cosmetic agent deeorat e agent or
combinations thereof. 1.9 Composition 1.8 wherein the oral active material
is selected from an antibacterial agent, sensitivity agent, tooth-
whitening or tooth-bleaching component, anti-calculus composition,
anti-plaque agents anti-gingivitis agents, anti-inflammatory agents, and
combinations thereof. 1.10 Any of the preceding compositions further
comprising a fluoride ion source. 1. 1 1 Any of the preceding compositions
further comprising fluoride source comprising a fluoride salt selected from
stannous fluoride, sodium fluoride potassium fl uoride sodium
monofiuorophosphate. sodium fluorosilicate, ammonium fiuorosilicate, amine
fluoride, ammonium fl uori de and combinations thereof. 1.12 Any of the
preceding compositions comprising fluorophosphate. 1.13 Any of the
preceding compositions comprising monofiuorophosphate. 1.14 Any of the
preceding compositions comprising a fluoride source in an amount of about
0.01 wt. % to about 2 wt. %. e.g., about 0 .1 to about 0.2 wt. % of the
total composition weight. 1.15 Any of the preceding compositions further
comprising from about 500 to about 25.000 ppm. from about 1000 to about
4000. or about 1500. 2000 or 2500 ppm fluoride ion. 1.16 Any of the
preceding compositions further comprising an abrasive. 1.17 Any of the
preceding compositions comprising an abrasive is selected from a calcium
phosphate (e.g..dicalcium phosphate dihydrate), calcium sulfate
precipitated calcium carbonate silica (e.g. hydrated silica), and
combinations thereof. 1.18 Any of the preceding compositions comprising
calcium phosphate. 1.19 Am of the preceding compositions comprising
hydrated silica. 1.20 An} of the preceding compositions comprising an
abrasive in an amount of about 10 to about 90 or about 60 wt. % of the
total composition weight1.21 Lny of the preceding compositions comprising a
small particle abrasive a d50 of <5 micrometers 



1.22 An\ of the preceding compositions comprising at least one surfactant.
1.23 Any of the preceding compositions comprisiog at least one surfactant
selected from sodium lauryl sulfate, betaine, and combinations thereof.
1.24 Any of the preceding compositions comprising an anionic surfacta t
1.25 Any of the preceding compositons comprising sodium lauryl sulfate.
1.26 Any of the preceding compositions comprising at least one humectant. .
27 Any of the preceding compositions comprising at least one humectant
selected from glycerin, sorbitol and combinations thereof. 1.28 Any of the
preceding compositions comprising at least one polymer. 1.29 An} of the
preceding compositions comprising at least one polymer selected from
polyethylene glycols, polyvinyl methyl ether maleic acid copolymers,
polysaccharides (e.g. cellulose derivatives, for example carboxymelhyl
cellulose, or polysaccharide gums, for example xanthan gum or carrageenan
gum) and combinations thereof. 1.30 Any of the preceding compositions
comprising gum strips or fragments, or . 1.31 Any of the preceding
compositions comprising fl avori ng fragrance and or coloring. 1.32 Any of
the preceding compositions comprising water. 1.33 Any of the preceding
compositions comprising an antibacterial agent. t .34 An> of the preceding
compositions comprising an antibacterial agent selected from triclosan.
herbal extracts and essential oils (e.g. rosemary extract, thymol, menthol
eucahptoL methyl salicylate) bisguanide antiseptics (e.g., chlorhexidine.
alexidine or octenidinei. quaternary ammonium compounds (e.g.. cetyipyrid
pium chloride) phenolic antiseptics, hexetidlne, povidone iodine
delmopinol. salifliior. meia! ions (e.g.. /inc salts, for example zinc
citrate) sanguinarine, propolis andoxygenating agents (e.g.. hydrogen
peroxide buffered sodium pcroxyborate or perox\ carbonate). 1.35 Any of the
preceding compositions comprising tric osan 1.36 Am of the preceding
compositions comprising an antibacterial agent in an 



amount of 0 0 1 5. 0.01 1.0. or about 0.3 wt. % of the total composition
weight. 1.37 Any of the preceding compositions further comprising a
physiological K acceptable potassium salt, e.g.. potassium nitrate or
potassium chloride, in an amount effective to reduce dentinal sensitivity.
1.38 Any of the preceding compositions comprising from about 0.1% to about
7.5% of a physiologically acceptable potassium salt. e.g.. potassium
nitrate and/or potassium chloride. 1.39 An> of the preceding compositions
comprising water-hydratable film flakes of, e.g.. a homogeneous mixture of
a water-soluble h>drocvalk>l cellulose polymer and starch. 1.40 Any of the
preceding compositions effective upon application to the oral cavity e.g.,
with brushing to (i) reduce or inhibit formation of dental caries, (ii)
reduce, repair or inhibit pre-carious lesions of the enamel, (iii) reduce
or inhibit demineralization and promote remmeralization of the teeth. (i\)
reduce hypersensitivity of the teeth, (v) reduce or inhibit gingivitis (vi)
promote healing of sores or cuts in the mouth, (vii) reduce levels of acid
producing bacteria, (vip) inhibit microbial biofilm formation in the oral
cavitv. (ix) reduce plaque accumulation, and/or (x) clean the teeth and
oral cavity. 1.41 An\ of the preceding compositions wherein the composition
is toothpaste. 1.42 A of the preceding compositions herein the composition
is a toothpaste optonalh further comprising one or more of one or more of
water, abrasi es surfactants, foaming agents vitamins pohmers, en/vmes.
humectants. thickeners antimicrobial g t pre er am es. fla orings colorings
and or combinations thereof. 1.43 of the preceding Compositions 1.0 - 1.40
wherein the composition is a mouthwash.[0008J In another embodiment, the
invention encompasses a method to improve the oral health of a user
comprising applying an effecthe amount of the dentifrice aeeording to the
invention to the oral cavitv of a subject in need thereof, e.g.. to i .
reduce or inhibit formation o f dental caries. 



ii. reduce or inhibit demineralization and to promote remineralization of
the teeth, iii reduce h per sensiti it of the teeth. iv . reduce or inhibit
gingivitis. v. promote healing of sores or cuts in the mouth, vi. reduce
levels of bacteria in the mouth. vii raise and/or maintain pH at levels of
at least pH 5.5, viii. reduce plaque accumulation, and/or ix. clean the
teeth and oral cavity. DETAILED DESCRIPTION OF THE INVENTION [0009] The
present invention is directed, in part to capsules encapsulating any number
of materials distributed in an orally acceptable vehicle or carrier. The
carrier can be a liquid, semi solid, or solid phase, in the form of a mouth
rinse dentifrice (including toothpastes, toothpowders. and prophylaxis
pastes), oral film, or any other form known to one of skill in the art.
Conventional materials may be used to form the carriers listed abo\c, and
such materials are generally kno n to those of skill in the art. As
recognized by one of skill in the art. the carriers and vehicles mav
including for example, surface acthe agents, such as surfactants
emuisifiers. and foam modulators, modifiers and thickeners, humectants.
diluents, additional pH modifying agents emollients, moisturi zers mouth
fed agents, sweetening agents, flavor agents, colorants, preservati es
solvents, such as water, and combinations thereof. It is understood thai
while general attributes of each of the above categories of materials ma}
differ there may be some common attributes and any given material serve
multiple purposes within two or more of such categories of materials  he
capsules of that are distributed in the dentifrices of the instant
invention may be composed of conventional materials known to those of skill
in the an. and are eorrippsect ef at least a matrix material, and a
plastici/er[0010] Preferred matrix materials used in the capsules of
present invention include pohmers. e.g.. polysaccharides, such as chitosan.
algin. and agar. Preferably, the matrix materials are insoluble or
substantially insoluble in water. The amount of matrix material present
will depend on the particular material selected, the vehicle or carrier
selected and may be easily determined b> one of skill in the art. 



[0011] Plasticizers are ell known in the art. and include materials enable
the capsules to deform permanently or temporarily. Preferably , the
plasticlzers used in the present indention are generally recognized as
safe. e.g.. for use in the oral ca\it>. Such plasticizers include oil. such
as mineral oil. naphthenic oil. and oils from plants, e.g., shea butter,
macadamia temifolia see oil. johoba (Buxus chfnemisjoih peanut oil, and
combinations thereof. Other plasticizers useful include polymers, including
polysaccharides, such as agar and algin, and other thickeners and binders
which may also be present in the liquid phase of the mouthwash. Other
plasticizers may include water and humectants, such as glycerin, propylene
glycol and polyols, e.g.. sorbitol xylitol. and maltitol. Other
plasticizers may include polyethers. such as polyethylene glycol and
poiysorbates. [0012] The capsules may be comprised of other materials, such
such as vitamins (e.g., tocopherol) and excipents and inert ingredients,
e.g., binders fi llers anti-caking agents, disintegrants, colorants,
flavorants. odorants, enzymes coatings (e.g., enteric, acrylic, or
carbohydrate or cellulosic coatings) chelants. preservatives (e.g.,
antibacterial agents), and the like. Preferred binders and fillers may
include mica titanium dioxide, and talac. Preservatives may include
antimicrobial agents, such as phenoxyethanol, parabens (e.g., mcthy
lparaben. eth) Iparaben. butylparaben. isobutylparaben and propylparaben)
and combinations thereof. [0013] The amounts of the matrix plasticizer, and
optional other materials present in the capsule will depend on the
particular materials selected. Preferably the amount of matrix material
plasticizer. and other material present in the capsule is sufficient to
maintain the shape of the capsule when the capsule is manufactured filled,
added to and mixed in the oral composition. Where the oral composition is a
mouth wash the capsules immediate rupture of the capsule h n the mouthwash
is used in the oral caxity. e.g.. e the mouthwash i "swished" in ihe moulh.
When the oral composition is a dentifrice or toothpaste the eapsuiet. mav
rupture as a result of shear stress when the capsules are crushed between
two hard surfaces, e g.. a surface f the oral ca\it>. or the bri tle of
toothbrush.[0014J The capsules of the present invention may comprise from
about 0.5% to about 25% matrix material, e.g., from about 0.5% to about
15%, or about %. 5%. or 10 . The capsules of the present invention may
comprise from about 80% to about 99% of a pasticizer, including 



humectants. excipients. binders fillers, and water. The capsules of the
present invention may also comprise other materi als such as vitamins
preservatives in an amount from about 0.5 to about 10%. e.g.. about 1%.
2.%, 3%. 5%or about 7%. (0015] The capsules are preferably evenly
distributed within the oral compositions, and do not float to the top, or
precipitate to the bottom of such compositions. [0016] The oral care
compositions according to the invention may include one or more fluoride
ion sources, e.g., fluoride salts that may be soluble. A wide variety of
fluoride ionyielding materials can be employed as sources of soluble
fluoride in the present compositions. Examples of suitable fluoride
ion-yielding materials are found in United States Patent 3,535,421 (Briner
et al); U.S. Patent 4.885,155 (Parran, Jr. et at.), and U.S. Patent
3.678.154 (Widder et a/.), each incorporated herein by reference.
Representative fluoride ion sources include, but are not limited to.
stannous fluori de sodium fluoride, potassium fluoride, sodium
monofluorophosphate. sodium fluorosilicate, ammonium fluorosiJicate, amine
fluoride, ammonium fluoride, and combinations thereof. In certain
embodiments the fluoride ion source includes stannous fluoride, sodium
fluoride, sodium monofluorophosphate. as well as mixtures of two or more
thereof. 10017] In certain embodiments, the oral care composition of the
invention may also contain a source of fluoride ions or fluorine-providing
ingredient in amounts sufficient to supply from about 25 to about 25.000
ppm of fluoride ions, generally at least 500 ppm. e.g.. 500~to-2000 ppm,
e.g.. 1000 1600 ppm, e.g., about 1450 ppm. [0018] Fluoride ion sources may
be added to the compositions of the invention at a level of about 0 0 1-to-
about  0 wt. % n one embodiment or about 0.03-to- about 5 wi %. and in
another embodiment or about 0.1 -to- about 1 wt. C,L by weight of the
composition, in still another embodiment. The weights of fluoride salts to
pro\ de the appropriate level of fluoride ion. ill ary based on the weight
of the counter ion i the salt. [00191 The dentifrices of the in\ ention ma)
comprise a calcium phosphate abrasive, e.g.. triealcium phosphate Ca-J POi
H). hydroxylapatite {Caio(PO.| (OH) or dicaleium phosphatedihydrate (CaHPCU
2H2O). [0020] The compositions may include one or more additional
abrasives, for example silica 



abrasives such as precipitated silicas having a mean particle size of up to
about 20 microns such as Zeodent 115\ marketed by J . M. Huber. Other
useful abrasives also include sodium metaphosphate, potassium
metaphosphate. aluminum silicate calcined alumina bentonite or other
siliceous materi als or combinations thereof. J0021] The silica abrasive
polishing materials useful herein, as well as the other abrasives,
generally have an a\erage particle size ranging between about 0.1 and 30
microns e.g.. about between 5 and about 15 microns. The silica abrasives
may be from precipitated silica or silica gels, such as the silica xerogels
described in United States Patent 3,538.230 (Pader et al) and U.S. Patent
3.862,307 (Digiulio), both incorporated herein by reference. Particular
silica xerogels are marketed under the trade name Syloid* by W. R. Grace &
Co., Davison Chemical Division. The precipitated silica materials include
those marketed by the J. M. Huber Corp. under the trade name Zeodent 1 ,
including the silica carrying the designation Zeodent 115 and Zeodent 119.
These silica abrasives are dcscribebd in U.S. Patent 4.340,583 (Wason).
which is incorporated herein by reference. [0022) In certain embodiments,
abrasive materials useful in the practice of the oral care compositions in
accordance with the invention include silica gels and precipitated
amorphous silica having an oil absorption value of about less than 100
cc/100 g silica e.g., in the range of about 45-to- about 70 cc'lOO g silica
with oil absorption values being measured using the ASTA Rub-Out Method
D281. In certain embodiments, the silicas are colloidal particles having an
average particle size of about 3- to- about 12 microns, e.g.. about 5-to-
about 10 microns. [0023] In particular embodiments, the abrasive materials
comprise very small particles, e.g.. having a d50 < 5 microns, for example
small particle silica (SPS) having a d50 of 3-4 microns. e.g.. Sorbosil
AC43 (fnes). Such small particles are particularly useful in formulations
targeted at reducing hypersensitivity. The small particle component mav be
present in combination with a second larger particle abrash e . IE certain
embodiments for example the formulation comprises about 3-8% SPS- about
25-45% of a conventional abrashe. [QQ24] Low oil-absorption silica
abrasives particularly u eful in the practice of the invention arc marketed
under the trade designation Davisor: Chemical Division of\ .R. Grace & Co..
Baltimore, Md. 21203. Sylodent 650 XWA\ a silica hydrogcl composed of 



particles of colloidal silica having a water content of 29%, by weight,
averaging about 7-toabout 10 microns in diameter, and an oil absorption of
less than about 70 cclOO g of silica is an example of a low oil absorption
silica abrasive useful in the practice of the present invention. The
abrasive is present in the oral care composition of the present invention
at a concentration of about 10-to-60%. by weight, e.g.. in about 20-to-45%,
by weight e.g.. in about 30-to-50/o. by weight. J0025J The oral care
compositions of the invention also may include an agent to increase the
amount of foam that is produced when the oral cav ity is brushed.
Illustrative examples of agents that increase the amount of foam include,
but are not limited to. polyoxyethylene and certain polymers including but
not limited to, alginate polymers. [0026J The polyoxyethylene (commonly
known as polyethylene glycol ["PEG"] or polyethylene oxide) may increase
the amount of foam and the thickness of the foam generated by the oral care
carrier component of the present invention. The polyoxyethylcncs suitable
for this invention will have a molecular weight of about 200,000-to- about
7,000,000- in one embodiment, about 600,000-to- about 2.000.000. and in
another embodiment about 800,000-toabout 1.000.000. with these high
molecular weight poly oxy ethylenes available under the trademark Polyox
from Union Carbide. [0027] The polyoxyethylene may be present in an amount
of about 1-to- about 90%. in one embodiment, about 5-to- about 50% and in
another embodiment, and about 10-to- about 20%. by weight of the oral care
carrier component of the oral care compositions of the present invention in
still another embodiment. The amount of foaming agent in a single use of
the dentifrice according to the invention is about 0.01 -to- about 0.9 %.
by eight in one embodiment or about 0.05-to- about 0.5%. by weight, in
another embodiment and in still another embodiment, about 0.1 -to- about
0.2 %. b weight. (0028] Another agent optionally included i the oral care
composition of the invention is a surfactant that is reasonably stable
throughout a wide pH range for example, an anionic, catiemic nop onic or
zvutierionk surfactant, or a mixture of such compatible surfactants. [QO29(
Suitable surfactants are described more fully, for examp e in I nited
States Patent 



(Gieske et ol ) eacn of which i incorporated herein b reference[0030] In
certain embodiments the anionic surfactants useful herein include the
watersoluble salts of alky I sulfates having about 10-to- about 18 carbon
atoms in the alkyl radical and the water-soluble salts of sulfonated monogh
cerides of fatty acids having about 10-to- about 18 carbon atoms. Sodium
lauryl sulfate, sodium lauroyl sarcosinate and sodium coconut monsglyceride
sulfonates are examples of anionic surfactants of this type. Mixtures of
anionic surfactants may also be utilized (0031] In another embodiment
cationic surfactants useful in the present invention can be broadly defined
as derivatives of aliphatic quaternary ammonium compounds having one long
alkyl chain containing about 8-to- about 18 carbon atoms, such as lauryl
trimethylammonium chloride, cetyl pyridinium chloride, cetyl
trimethylammonium bromide, diisobut\ lphenoxyethyldimethvibcnzylammonium
chloride, coconut alkyltrimethylammonium nitrite, cetyl pyridinium f
luoride and mixtures of two or more thereof. Additional illustrative
cationic surfactants include the quaternary ammonium fluorides described in
United States Patent 3,535.421 (Briner et al), herein incorporated by
reference. Certain cationic surfactants may also act as germicides in the
compositions. [0032] Illustrative nonionic surfactants that may be used in
the compositions of the invention may be broadly defined as compounds
produced by the condensation of alkylene oxide groups (hydrophilic in
nature) with an organic hydrophobic compound which may be aliphatic or
alkylaromatic in nature. Examples of suitable nonionic surfactants include
but are not limited to. the pluronics, polyethylene oxide condensates of
alkyl phenols, products derived from the condensation of ethylene oxide
with the reaction product of propylene oxide and ethylene diamine, ethylene
oxide condensates of aliphatic alcohols, long-chain tertiary amine oxides
long-chain tertiary phosphine oxides long-chain dialkv] sulfoxides and
mixtures of such materials. [G033J In certain embodiments /witlerionic
synthetic surfactants useful in the present invention ma\ be broadh
described as derivatives of aliphatic quaternary ammonium phosphomium. and
sutfon um compounds in which the aliphatic radicals ma> be straight-chain
or branched, herein when branched one f the aliphatic subst tucnts contains
about 8-to- about 



18 carbon atoms and one contains an anionic water-solubtlizing group, e.g..
a carboxy. sulfonate, sulfate phosphate or phospho pate group. Illustrative
examples of the surfactantssuited for inclusion into the composition
include, but are not limited to, sodium alkyl sulfate sodium lauroyl
sarcosinate. cocoamidopropyl betaine and polysorbate 20. and combinations
thereof [0034] In a particular embodiment the dentifrice according to the
invention comprises an anionic surfactant, e.g.. sodium Jauryl sulfate.
(0035] The surfactant or mixtures of compatible surfactants may be present
in the compositions of the present invention in about 0.1 -to- about 5.0%.
in another embodiment about 0.3 -to- about 3.0% and in still another
embodiment, about 0.5-to- about 2.0%, by weight of the total composition.
[0036] The oral care compositions of the invention may also include a
flavoring agent. Flavoring agents that may be used in the practice of the
present invention include but are not limited to. essential oils as well as
various flavoring aldehydes, esters, alcohols, and similar materials.
Examples of the essential oils include oils of spearmint, peppermint,
wintergreen, sassafras clove, sage, eucalyptus, marjoram, cinnamon, lemon,
lime grapefruit, and orange. Also useful are such chemicals as menthol,
carvone, and anethole. Certain embodiments employ the oils of peppermint
and spearmint. [0037} The flavoring agent is incorporated in the oral
composition at a concentration of about 0 1-to- about 5%. e.g., about
0.5-to- about 1.5%, by weight. The amount of flavoring agent in the
individual oral care composition use is about 0.00 about 0.015 %, by
weight. [0038] The oral care compositions of the invention also may
optionally include one or more chelating agents able to complex calcium
found in the cell walls of the bacteria in the mouth. Binding of this
calcium weakens the bacterial cell wall and augments bacterial lysis.
j0039| A group of agents suitable for use as chelating agents in the
present invention includes the soluble pyrophosphates such as an of the
alkali metal pyrophosphate salts. In certain embodiments, these salts
include tetra alkali metal pyrophosphate dialkali metal diacid
pyrophosphate trialkali metal pionoacid pyrophosphate and mixtures thereof
wherein the alkali metals are sodium or potassium. The salts are useful in
both their h>drated and unhydrated 



forms. An effective amount of pyrophosphate salt useful in the present
composition is generally enough to provide at least 1.0 wt %pyrophosphate
ions. e.g.. about 1.5-tu- about 6 wt. % e.g..about 3 5-to- about 5 wt. % of
such ions [check as this was used in a later repetition: about 1 wt. to
about 3 wt. %. or about 2%). [0040] The oral care compositions of the
invention also optionally include one or more polymers such as pol\
ethylene glycols, pol vinyl methyl ether maleic acid copolymers
polysaccharides (e.g., cellulose derivatives, for example carboxymethyl
cellulose, or polysaccharide gums, for example, xanthan gum or carrageenan
gum). Acidic polymers, for example, polyacrylate gels, may be provided in
the form of their free acids or partially- or fullyneutralized
water-soluble alkali metal (e.g.. potassium and sodium) or ammonium salts.
Certain embodiments include 1:4-to-4:l copolymers of maleie anhydride or
acid with another polymerizable ethylenically-unsaturated monomer, for
example methyl vinyl ether (methoxy ethylene) having a molecular weight
(M.W.) of about 30,000-to- about 1,000,000. These copolymers are available,
for example, as Gantrez AN 139(M.W. 500,000), AN 119 (M.W. 250.000) and
S-97 Pharmaceutical Grade (M.W. 70,000), from GAF Chemicals Corporation.
10041] Other operative polymers for the instant dentifrices include the 1:1
copolymers of maleic anhydride with ethyl aerylate, hydroxyethyl
methacrylate. N-vmyl-2-pyrollidone, or ethylene, the latter being
available, for example as Monsanto EMA No. 1103, M.W. 10,000 and EMA Grade
61. and 1:1 copolymers of acrylic acid with methyl or hydroxyethyl
methacrylate, methyl or ethyl acrylate, isobutyl vinyl ether or
N-\in\I-2-pyrrolidone. f0042] Suitable generally, are polymerized
olefinically- or ethylenically-unsaturated earboxylic acids containing an
activated carbon-to-carbon olefmie double bond and at least one carboxyl
group that is. an acid containing an olefinic double bond which readily
functions in polymerization because of its presence in the monomer molecule
either in the alpha-beta position with respect to a carboxyl group or as
part of a terminal methylene grouping. Illustrative of such acids are
acrylic methaerylic. ethacryHc. alpha-chioroacrylie. crotontc,
beta-aerylox) propionic sorbie. alpha-chlorsorbic, einnamic. beta-sun
lacryiic, mueonic. itaconic citraconic. rnesaconic. glutaconie. acomtie,
alpha-phenylacrylic. 2-benz>i acrylic, 2-cyclohexylacnlic. 



angelic umheflk, fumaric. maleic acids and anhydrides. Other different
olefmie monomers espolymerizable with such carboxylic monomers include
\iny!acetate. ! chloride dimethyl maieate and the like. These copolymers
contain sufficient earboxylic salt groups for watersolubility. [0043] A
further class of polymeric agents includes a composition containing
homopolymers of substituted acrylatnides ancL'or homopolymers of
unsaturated sulfonic acids and salts thereof in particular where polymers
are based on unsaturated sulfonic acids selected from acrylamidoalykane
sulfonic acids such as 2-acrylamide 2 methylpropane sulfonic acid having a
molecular weight of about LOOO-to- about 2.000.000. described in United
States Patent 4,842.847 (Zahid). which is incorporated herein by reference.
[0044| Another useful class of polymeric agents includes polyamino acids,
particularly those containing proportions of anionic surface-active amino
acids, such as aspartic acid, glutamic acid and phosphoserine, as disclosed
in United States Patent 4.866,161 (Sikes el al\ incorporated herein by
reference. [0045] In preparing oral care compositions, it is sometimes
necessary to add some thickening material to provide a desirable
consistency or to stabilize or enhance the performance of the formulation.
In certain embodiments, the thickening agents are carboxyvinyl polymers,
carrageenan, hydroxyethyl cellulose and water soluble salts of cellulose
ethers such as sodium carboxymethyl cellulose and sodium carboxymethyl
hydroxyethyl cellulose. Natural gums such as karaya, gum arabic, and gum
tragacanth can also be incorporated. Colloidal magnesium aluminum silicate
or finely divided silica can be used as component of the thickening
composition to further improve the composition's texture. In certain
embodiments, thickening agents in an amount of about 0.5% to about 5.0% by
weight of the total composition are used. [0046] The oral care compositions
of the invention may also optionally include one or more enzymes. Useful
enzymes include any of the proteases glucanohydrolases, endoglycosidases,
amylases mutanases. lipases and mucinases or compatible mixtures thereof.
In certain embodiments, the enzyme is a protease, dextranase,
endoglycosidase and mutanase. In another embodiment, the enzyme is papain
endoglycosidase or a mixture of dextranase and mutanase. Additional enzymes
suitable for use i the present invention are disclosed in United 



States Patent 5,000.939 (Driiig et at). U.S. Patent 4.992.420; U.S. Patent
4.355.022; U.S. Patent 4.154,815: U.S. Patent 4.058.595; U.S. Patent 3.991
. 177: and U.S. Patent 3.696.191. all incorporated herein by reference. An
enzyme of a mixture of several compatible enzymes in the current itnention
constitutes about 0.002-to- about 2.0% in one embodiment or about 0
05-toabout 1.5% in another embodiment, or in yet another embodiment, about
0.1 -to- about 0.5%. [0047] Water ma> also be present in the oral
compositions of the invention. Water employed in the preparation of
commercial oral compositions should be deionized and free of organic
impurities. Water commonly makes up the balance of the compositions
according to the invention, e.g., and includes about 4-to-ahout 90%, e.g..
about 20-to- about 60%, or, e.g.. about 10% to about 30%, b\ weight of the
oral compositions, but, in no case, enough to dissolve the capsules or, if
present the rapidly-hydratable film flakes in the dentifrices. This amount
of water includes the free water which is added plus that amount which is
introduced with other materials, such as with sorbitol, or with any other
components of the invention. [0048] Within certain embodiments of the oral
compositions it is also desirable to incorporate a humectant to prevent the
composition from hardening upon exposure to air. Certain humectants may
also impart desirable sweetness or flavor to dentifrice compositions. The
humectant. on a pure humectant basis, generally includes about 15-to- about
70% in one embodiment, or about 30-to- about 65% in another embodiment, by
weight of the dentifrice composition. [0049] Suitable humectants include
consumable polyhydric alcohols such as glycerine, sorbitol, xylitol,
propylene glycol, as well as other polyols and mixtures of these
humectants. Mixtures of glycerine and sorbitol may be used in certain
embodiments as the humectant component of the toothpaste compositions
herein. [0050] In addition to the above-described components, the
embodiments of this invention can contain a variety of optional dentifrice
ingredients, some of which are described below. Optional ingredients
include for example, but are not limited to. adhesives, sudsing agents
flavoring agents, sweetening agents, additional antiplaque agents,
abrasives, and coloring agents. These and other optional components are
further described in United States Patent 5.004.597 (Majeti); U.S. Patent
3.959,458 (Agricola ei al. ) and U.S. Patent 3 937.807 (Haefei). all being 



incorporated herein b\ reference. [0051] Antibacterial agents may be used i
the compositions of the present im ention, and may be present in amounts of
about 0.00 1-to- about 3 0%. by weight of the compositions. A non-limiting
list of useful additional oral care compounds includes non-ionic
antibacterial agents, including phenolic and bisphenolic compounds such a
halogenatcd dipheny! ethers including ]trlclosan (2.4.4
'-trichloro-Z'-hydroxy-diphenylether), triclocarbart
(3.4,4-trichlorocarbanilide). as well as 2-phenoxyethanol. benzoate esters
carbanilides. one or more basic amino acids, e.g., arginine. in free base
or salt form and combinations of two or more thereof. Such agents may be
added in effective amounts e.g. from about 1-to- about 20%. b> weight based
on the total weight of the composition depending on the agent chosen. A
halogenated diphenyl ether such as triclosan. may be present in an amount
of about 0.3%, by weight of the oral compositio for example. J0052] The
compositions of the present invention mav incorporate one or more
antisensitivity agents, e.g.. potassium salts such as potassium nitrate,
potassium bicarbonate, potassium chloride potassium citrate, and potassium
oxalate; capsaicin: eugenol; strontium salts; zinc salts; chloride salts
and combinations thereof. Such agents may be added in effective amounts
e.g., from about 1-to- about 20%, by weight based on the total weight of
the composition depending on the agent chosen. The compositions of the
present invention may also be used to treat hypersensitivity by blocking
dentin tubules when applied to a tooth. [0053] The compositions of the
present invention may also include a tooth-whitening or tooth-bleaching
component, which are known in the art. Suitable whitening and bleaching
components include peroxides (such as hydroperoxides, hydrogen peroxide,
peroxides of alkali and alkaline earth metals [such as lithium peroxide
potassium peroxide sodium peroxide, magnesium peroxide, calcium peroxide,
barium peroxide, and mixtures of two or more thereof]. organic peroxy
compounds peroxy acids, and mixtures of two or more thereof) metal
chlorites (such as calcium chlori te barium chlori te magnesium chlorite,
lithium chlori te sodium chlorite, and potassium chlorite), persulfates.
perborate, urea peroxide, and mixtures of two or more thereof. Such agents
may be added in effective amounts e.g.. from about 1-to- about 20%. by 



weight based on the total weight of the composition, depending on the agent
chosen. [0054} The oral composition optionally comprises an anti-calculus
composition such as. for example, one or more of the anti-calculus
compositions discussed in United States Patent No. 5.292.526 (Gaffar ef
a!.). In various embodiments the anti-calculus composition includes one or
more polyphosphates. The anti-calculus composition ma> include at least one
wholh- or partially-neutralized alkali metal or ammonium tripoh phosphate
or hexametaphosphate salt present in the oral composition in an effecth e
anti-calculus amount. The anti-calculus acth e may also include at least
one water-soluble. linear moecularh -dehydrated polyphosphate salteffective
in an anti-calculus amount. The anti-caiculus active may also include a
mixture of potassium and sodium salts at least one of which is present in
an effecthe anti-calculus amount as a polyphosphate anti-calculus agent.
The ratio of potassium-to-sodium in the composition may be up to less than
3:1 . The polyphosphate may be present in the oral composition in various
amounts, such as an amount wherein the weight ratio of polyphosphate ion to
anti-bacterial agent ranges from in excess of 0.72:1 to less than 4:1, or
wherein the weight ratio of the anti-bacterialenhancing agent-t-the
polyphosphate ion ranges from about 1:6 to about 2.7:1. Other useful
anticalculus agents include polyearboxylate polymers and polyvinyl methyl
ether/maleic anhydride (PVM/MA) copolymers such as those marketed under the
trademark  LXTREZ(r) (by whom?). [00S5J The film flakes that may,
optionally, be present in dentifrices of the instant invention may be
formed from a matrix comprised of hydroxyalkyl methylcellulose starch and
starch film forming agents in which is entrained a colorant such a dye or
pigment, a flavorant, sweetener and/or a therapeutic agent, such as an
antibacterial agent or breath-freshening agent, and may further comprise
water, additional film-forming agents, plasticizing agents, surfactants
and/or emulsifying agents. In preparing the film matrix according to the
present invention the hydroxyalkylmethyl cellulose, a starch ingredient, a
colorant, flavor, sweetener and/or therapeutic agents and. optionally,
other film forming ingredients, are dissolved in a compatible solvent to
form a film-forming composition, which is cast on a releasable carrier and
dried to form a sheet of film matrix material. The carrier material must
have a surface tension that allows the film solution to spread across the
intended carrier width without soaking to form a 



destructive bond between the film carrier substrates. Examples of suitable
carrier materials include glass, stainless steel, Teflon  ; and
polyethylene-impregnated paper. Drying of the film may be carried out at
high temperature using a drying oven, drying terminal vacuum drier, or any
other suitable drying equipment that does not adversely effect the
ingredients of which the film is composed. The film thickness ranges in
size from 0.5-to-IO. preferably 2-to-3 microns. The dried film of the
present invention is then cut cr punched into shaped flakes ha\ ing a
particle size of 0 .0 14-\50. preferabh 0.08-to-0.25 inches. Additional
stability may be provided lo the shapes formed from the dried film by
applying to the fi lm before shaping into flakes a protective barrier
o\ercoat, such as a food-grade shellac or ethyl cellulose. When the film is
to be used for decorative effect the film once formed is punched into
various attractive shapedfl akes such as hearts, stars, diamonds and
circles. The film flakes are incorporated in the base compositions of the
present ime ption at a concentration of about 0.05-to-l .0%. preferably 0
1- to- about 0.5%, by weight. The major film-forming agent used to prepare
the film matrix of the present invention is an hvdroxvalkyl cellulose, such
as hydroxypropyl methyl cellulose, hydroxy ethylpropy! cellulose. hydroxy
butyl methyl cellulose hydroxy propyl methyl cellulose or carboxymethv
1cellulose. Preferably the cellulose polymer is a low viscosity hydropropyl
methyl cellulose polymer (HPMC. available commercially from the Chemical
Company under the trade designation Methocet E5 LV, a USP grade, low
viscosity HPMC having 29.1% methoxyl groups and 9% hydroxyproxyl group
substitution, as a white or offwhite free-flowing dry powder, with a
viscosity [as measured with a Ubbelohde tube viscometer] of 5.1 mPa-s at
200C. as a 2 wt.% solution in water). When HPMC is used as the film-
forming agent it is preferred that the HPMC have a viscosity in the range
of about 1 to about 40 millipascal seconds (mPa-s) as determined as a 2% by
weight aqueous solution of the HPMC at 20 0C using a Ubbelohde tube
viscometer. Preferably the HPMC has a viscosity of about 3 to about 20
mPa-s at 2O0C . The hydroxyalkyl methy 1cellulose is incorporated in the
film matrix in amounts ranging from about 10-to- about 60. preferably about
15-to- about 40%, by weight. [0056J Cold water-swellable. physical!}
-modified and pregelatenized starches (available under the trade
designation Cerestar Polar Tex-Instant 12640 from the Cerestar Company as a
pregelaterized, stabilized and crosslinked waxy mai e starch, with
excellent cold storage and 



freeze-thaw stability, a rapid hydration rate, an ability to reach
extremely high viscosity without cooking is readily dispersible and
swellable in cold water, has a smooth and creamy texture simitar to cook-up
starches, particularly useful as texture modifier to increase the stiffness
of the hydroxy alky 1methyl cellulose film matrix of these fl akes
excellent paste clarity and a bland flavor, and in its dry form, is a white
free-flowing powder with an average flake size no greater than 180
micrometers, with 85% of the flakes being smaller than 75 micrometers and a
bulk density of 44 lbs 'ft3) J0057) In the preparation of such starch
products the granular starch is cooked in the presence of water, and
possibly an organic soKenu at a temperature not higher than 10 C higher
than the gclatinization temperature The obtained starch ;s then dried.
(0058J The pregelatinized starch is present in the film matrix of the
present invention in an amount ranging from about 5-to- about 5 preferably
about ', 0-te- about 35 <. b y weight I hehydroxyalkyl cellulose-to-starch
ratio (by weight} mas vary from about 1:3-to- about 4:1, preferably about
1:1 5-to about 2 5:1. |0059] The film flakes may also be prepared with
colorants and the colorants are pharmacologically- and physiologically-
non-toxic hen used in the suggested amounts. I he colorants include both
pigments (including non-toxic water-insoluble inorganic pigments such as
titanium dioxide titanium dioxide coated mica (Timiron). chromium oxide
greens ultramarine blues and pinks and ferric oxides as well as
water-insoluble dye lakes prepared by extending calcium or aluminum salts
of FD&C dyes on alumina such as FD&C Green l lake. FD&C Blue 2 lake. FD&C
R&D #30 lake and FD&C Yellow 15 lake- each having a flake size in the range
of 5 to 1000 microns, preferably 250 to 500 microns) and dyes. Pigments are
incorporated in the decorative film matrix of the flakes in an amount
ranging from about 1-toabout 10, preferably about 2-to- about 5%. by
weight. [0060| The compositions of the present invention may be made using
methods which are common in the oral care product area. [0061] The method
aspect of the present invention involves applying to the oral cavity,
according to known methods, a safe and effective amount of a composition
described herein. [0062] The compositions and methods according to the
invention are useful in a method to 



protect the teeth by facilitating repair and remineralization. in
particular to reduce or inhibit formation of dental caries reduce or
inhibit demineralization and promote remineralization of the teeth, reduce
hypersensitivity of the teeth, and reduce repair or inhibit pre-carious
lesions of the enamelFinally. by increasing the pH in the mouth and
discouraging pathogenic bacteria, the dentifrices according to the instant
nvention are useful to promote healing of sores or cuts in the mouth.
[0063] The compositions and methods according to the invention may be
incorporated into oral compositions for the care of the mouth and teeth
such as toothpastes transparent pastes, gels mouth rinses. and chewing gum.
[0064j Ls used throughout, ranges ate used as shorthand for describing each
and e e value that is withm the range. Am %alise within the range can b
selected as the terminus of the range. In addition, all references cited
herein arc herebj incorporated by reference in their entireties. In the
c\ent of a conflict in a definition in the present d sclosure and that of a
tiled reference, thepresent disclosure controls. It is understood that when
formulations are described. may be described in terms of their ingredients
as is common in the art. notwithstanding that these ingredients may react
one another in the actual formulation as it is made, stored and used, and
such products are intended to be covered b\ the formulations described.
[0065] The following examples further describe and demonstrate illustrath e
embodiments within the scope of the present invention. The examples are
given soleh for illustration and are not to be construed as limitations of
this invention, as many variations are possible without departing from the
spirit and scope thereof. Various modifications of the invention in
addition to those shown and described herein should be apparent to those
skilled in the art and are intended to fall within the appended claims.
[0066] Example 1 [0067] Dentifrice compositions according to the present
invention are prepared with the following materials as indicated on a
percent weight basis: Sodium CMC 0.7% 1 Polyethylene glycol 600 3%
Sorbitol, non crystallizing 56% 



Sodium saccharin 0.3% ! Fluoride ion source 0.2% Sodium pyrophosphate 0.5%
[ Abrasive 24% Cocamidopropyl betaine 1.3% SLS 5% Color .01% Other flavor ]
.3% ' Capsules 2% Water Q.S. 100%We claim: 1. An oral composition
comprising capsules encapsulating one or more orall> active ingredients and
or flavors, said capsules distributed in an orally acceptable vehicle or
carrier. 2. The composition of claim 1 wherein the capsules comprise a
matrix material and a plasticizer. 3. The composition of claim 2 wherein
the matrix material is chitosan. aigin, agar, and combinations thereof. 4.
The composition of claim 2 or 3 wherein the plasticizer is an oil, polymer
humectant, and combinations thereof. 5. The composition of any one of
claims 1 5 vv herein the capsules further comprise a vitamin. 6. The
composition of anv one of the preceding claims wherein the capsules further
comprise excipients and inert materials binders fillers, anti-caking
agents, disintegrants. colorants, flavorants. odorants. enzymes, coatings
chelants, preservatives and combinations thereof. 7. The composition of any
one of the preceding claims wherein the capsule encapsulates an oral active
material, cosmetic agent, decorative agent or combinations thereof. 8. The
composition of claim 7, wherein the capsule encapsulates an oral active
material. 



9. The composition of claim 8 wherein the oral active material is selected
from an antibacterial agent, sensitivity agent tooth-whitening or
tooth-bleaching component, anti-calculus composition, anti-plaque agents,
anti-ginghitis agents anti inflammatory agents and combinations thereof. 10
The composition of am one of the preceding claims further comprising a
fluoride on source. 11 I he composition of anv one of the preceding claims
comprising a fluoride source in an amount of about 0.01 wt. %to about 2 wt
o.12. The composition of any one of the preceding claims comprising from
about 500 to about 25,000 ppm fluoride ion. 13. The composition of any one
of the preceding claims further comprising an abrasive. 14. The composition
of any one of the preceding claims comprising a surfactant. 15. The
composition of any one of the preceding claims comprising a surfactant
selected from sodium lauryl sulfate, cocamidopropyl betaine. and
combinations thereof. 16. The composition ofay one of the preceding claims
comprising a humectant 17. The composition of any one of the preceding
claims comprising comprising a humectant selected from glycerin, sorbitol
and combinations thereof. 18. The composition of airy one of the preceding
claims comprising a polymer selected from polyethylene glycols polyvinyl
methyl ether maleic acid copolymers polysaccharides (e.g. cellulose
derivatives, for example carboxymethyl cellulose, or polysaccharide gums,
for example xanthan gum or carrageenan gum), and combinations thereof. 19.
The composition of any one of the preceding claims comprising an
antibacterial agent selected from triclosan. herbal extracts and essential
oils (e.g. rosemary extract, thymol, menthol, eucalyptol. methyl
salicylate), bisguanide antiseptics quaternary ammonium compounds, phenolic
antiseptics hexetidine. povidone iodine, delmopinol. salifluor. metal ions
sanguinarine. propolis and oxygenating agents. 20. The composition of any
one of the preceding claims comprising an antibacterial agent in an amount
of 0.01% - 5% wt % of the total composition weight. 



21. The composition of any one of the preceding claims comprising
water-hydratable film flakes. 22. The composition of an\ one of claims 1 -
2 1 which is a toothpaste. 23. The composition of any one of claims 1 - 2 1
hieh is a mouth ash 24. A method to improve the oral health of a user
composing applying an effective amount of the composition of any one of
claims 1 23 to the oral cavity of a subject in need thereof e.g., toi.
reduce or inhibit formation of dental caries. it. reduce or inhibit
demineralization and to promote remineral zation of the teeth iii reduce
hypersensitivity of the teeth. iv. reduce or inhibit gingivitis. v. promote
healing of sores or cuts in the mouth, vi. reduce levels of bacteria in the
mouth. vii. reduce plaque accumulation, and/or viii. clean the teeth and
oral cavity. 


