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ORAL CARE COMPOSITIONS

Field of the Invention ’

The present invention relates to oral care compositions and to method of maintaining

oral health. Partlcularly the oral care composrtlon of the present mventron comprises at

- least one carbon dloxnde source, at least one acid source at least one abrasuve and one

or more pharmaceutically acceptable excipients.

Background of‘the Invention 4

Oral hygiene is the most vital part of dental care and is necessary for the prevention of
dental caries, periodontal diseases, bad breath and other dental problems. Children and’
young adults are most susceptible to caries while adults are more prone to periodontal
disease‘s which are the leading cause of tooth loss. Plaque build-up is recognized as the
principal contributor to such diseases. Halitosis (oral malodor or bad (breath) is also

-another oral problem that is typically attributed to bacterial activity in the mouth.

Maintenance of oral hygiene involves keeping the mouth, teeth, and gums clean and
healthy by r‘emoving plaque and bacteria to prevent dental problems. A variety of oral
products or dentifrices such as toothpastes, mouth rinses, tooth powder and the like
have been used over years for the maintenance of oral health. For ideal orél hygiene, the

teeth should be brushed or rinsed with a dentifrice, flossed and irrigated following each

. meal and snack. But unfortpnately, the time restraints in the lives of most people and the '

“lack of convenient facilities do not allow this luxury. It is thus desirable to have means for

cleaning and removing plaque from the teeth to protect mouth from gum diseases and
bad breath, which is not only convenient and easy to use but also provides optimum

cleaning and plaque reducing and anti-caries properties.

U.S Patent 5,804,165 discloses a non-liquid oral dentifrice composition in-the form of
powder or tablets which is characterized by en efficacious ratio of carbon dioxide source,
xylitol, acid _soUrce and silica. Anhydrous, solid, effervescent compositions and having
plaque reducing properties have been discussed. U.S Patent 5,817,294 discloses an

effervescent tablet or capsule of effervescent powder for oral use comprising a non-

_ aqueous, water soluble carbon dioxide source; non-aqueous, water soluble acid source;

~and non-aqueous limited aqueous solubility plaque adsorbent such as natural and

synthetic silicas.
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Various dentifrice compositions developed by researchers commonly contain a silica
abrasive for controlied mechanical cleanlng plaque removal and polishing of teeth. Most
conventlonal silicas used in dentlfnces have negatrvely charged surfaces that tend to
interact with other co-ingredients of the dentifrice, leading to undesirable compatibility
issues. Amongst other agents that can interact with silica most representative include

fluorides and zinc compounds, flavorants, perfumes and the like. Silicas are also not

- adequately compatible with tin, strontium and the like. Presence of such incompatibilities

of silica in any dentifrice product results in unavailability of the other ingredients to elicit

their beneficial applications. Also small particle size of silica results in blends with very

-poor flow properties causing weight and content varlatlon in the final dosage forms

Further the intended use of an abrasive substance in oral care is to remove various
organic deposits as well as plaque from the surface of the teeth without causing undue

abrasion to the tooth tissues.

Accordingly need exists to develop dentifrice or 6ra| care compositions which not only
comprise compatible additives but also comprise abrasives that are effective at removing
undesirable deposits with optimum abrasion. The present inventors after thorough
research address this need and provide a complete oral care product that overcomes

drawbacks assocrated with the use of conventlonal abrasnves like silica.

The present invention provides an oral care composition that cleane the: oral cavity of
organic debris and removes plaque from the teeth thereby promoting healthy tooth
maintenance and provi'ding fresh breath. Such an oral care product has inherent stability
and improved shelf life. -Furthermore the compositions of the present invention are
presented in convenient;» easy to use fast dissolving dosage forms that can be used

anytime anywhere with or without water or toothbrush. The compcu\sitions of the present

" invention can provide complete oral care by not only maintaining oral hygiene, but also

by providing preventive or therapeutic oral benefits and serving as an aid during any

dental procedures.

Summary of the Invention

The present invention relates to oral care compositions comprising at least one carbon
dioxide source, at least one acid source, at least one abrasive and one or more

pharmaceutically acceptable exrcipients.
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Detailed Description of the Invention

The present invention relates to oral care compositions and to method of maintaining
oral health. Particularly the composition of the present invention comprises at least one
carbon dioxide source, at least one acid source, at least one abrasive and one or more

pharmaceutically acceptable excipients.

-

. The term "oral care composition" as used herein refers to any composition suitable for

administration to the oral cavity of a human or animal subject for maintaining and/or
improving the oral heaith and hygiene of the subject, and/or for preventing or treating a

condition or disorder of the teeth, gums, mucosa or other hard or soft tissues of the oral -

cavity and/or for providing beneficial action during any dental procedures.

Carbon dioxide sourcé present in the composition of the present invention includes, but -
is not limited to, bicarbonate salt, carbonate salt or mixtures thereof. A pharmaceutically
acceptable bicarbohate or carbonate salt includes, but is not limited to, bicarbonate salt
of an alkali or an alkaline earth metal;.carbonate salt of alkali or alkaline earth metal; and
the like or mixtures thereof. In one embodiment, a pharmaceutically acceptable
bicarbonate or carbonate salt includes, but |s not limited to, sodium bicarbonate, sodium
carbonate, potassium bicarbonate, potassium carbonate, lithium bicarbonate, Iithium_

carbonate, calcium carbonate, magnesium carbonate, ammonium carbonate, ammonium

. bicarbonate, lithium hydrogen carbonate, sodium .sesquicarbonate, sodium glycine

carbonate, aluminum bicarbonate and the like or combinations thereof. In one
embodiment the compositions of the present invention comprise about 5% to about 90%

by weight of the carbon dioxide source. In another embodiment the compositions of the

_present invention comprise‘about 10% to about 75% by weight of the carbon dioxide

source.

Acid source present in the compositions of the present invéntion includes, but is not
limited to, pharmaceutically acceptable organic acid, inorganic acid, salt or partial salt of
an organic aéid or inorganic-acid or any mi_xtures thereof. Non-limiting examples of such
organic acids are citric acid, adipic acid, ascorbic acid, malic acid, tartaric acid, succinic

acid, pyruvic acid, oxaloacetic acid, maleic acid, alpha-ketoglutaric, fumaric acid, isocitric

- acid, alginic acid, amino acids, cis-aconitic acid, lactic acid, and the like or combinations
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thereof. Suitable inorganic acids include, but are not limited to, phosphoric acid. Salts or

- partial salts of such organic or inorganic acids that may be employed in the present

invention include, but are not limited to, alkali or alkaline earth metal salts of maleic acid,
C|tr|c acid, adipic acrd mallc acid, ascorbic acid, succinic acid, fumaric acid, and the like

or combinations thereof in one embodlment salts or partlal salts of 'such organic or

V inorganic acids that may be employed in the present mventron include, but are not limited

~ to, calcium, lithium, sodium, potassium and magnesium salts of maleic acid, citric acid,

adipic acid, malic acid, ascorbic acid, succinic aci'd', fumaric acid, phosphoric acid and
the like or combinations thereof. In one embodiment the acid source employed in the
composition of the\present invention is citric acid and/or tartaric acid. In one embodiment
the 60mpositions of the present invention comprise about 1% to about 50% by wei»ght of
the acid source. In another embodiment the compositions of the present invention

comprise about 3% to about 30% by weight of the acid source.

In one erhbodiment, carbon dioxide 'source is used in the compositions of the present
invention in an amount such that the acid source is completely neutralized by it. In
another embodlment carbon dioxide source IS used in the compositions of the present
invention in an amount such that the acid source is completely neutralized by it and a

further excess of the carbon dioxide source is .employed such that a basic pH of the

' sahva solution is maintained from about 1 minute to about 1 hour or more.

The compositions of the present invention comprising at least one carbon dioxide
source, at least one ‘acid source, further comprises at least one abrasive. Abrasive
employed in the composition of the present invention includes, but is not limited to,
dicalcium phosphate dihydrate, dicalcium phosphate monohydrate, anhydrous dicalcium
phosphate, tricalcium phosphate, calcium pyrophosphate, ‘sodium metaphosphate,
aluminum hydroxide, zirconium silicate, calcium carbonate, calcium hydrogen
phosphates, zeolites, hydroxyapatite, alumina, aluminosilicate, calcium silicate, calcium
aluminate, magnesium carbonate magnesium phosphate, 'sodium metaphosphate,
bentonite, talc, sodium aluminum silicate, melammes phenohcs ureas, melamine-ureas,
melamine-formaldehydes, urea-formaldehydes melamine-urea-formaldehydes, cross-
linked epoxides, cross-linked polyesters, alumina-based ceramics, zirconia, titanium

diboride, pumice, co-processed abrasive and the like or combinations thereof.
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In one embodiment, the abrasive that may be employed in the composition of the
present invention is a silicate. Suitable silicates that may be‘employed in the composition

of the present invention include, but are not limited to, zirconium silicate, aluminosilicate,

- calcium silicate,  magnesium silicate, aluminum silicate, and the like or combinations

thereof. In another embodiment, the abrasive?that may_be empleyed in the composition

of the present invention is calcium silicate. The abrasives employed in the compositions

of the present invention provide optimum abrasive power and debris and plague removal

propertles

In a further embodiment, the ébrasiye employed in the composition of the present
invention is a co-processed abrasive. In another embodiment,‘ the co-processed abrasive
that may be employed includes, but is not limited to, co-processed calcium silicate, co-
processed magnesium silicate and the like or a combination thereof..In one embodiment,
co-processed abrasive employed in the composition of the present invention is co-
processed magnesium silicate, such as, but not limited to, magnesium silicate co-
processed with starch, magnesium silicate co-processed with chitin, and the Jl‘ike, or
combinations thereof. In another embodiment, co-processed abrasive employed in the

composition of the present invention is co-processed calcium silicate. In a further

, embodiment, co-processed calcium silicate that may be employed includes, but is not

limited to, calcium silicate co-processed with cross-linked polyvinyl pyrrolidone, calcium
silicate co-pi'ocessed with water-soluble excipient, calcium silicate/co-processed with
chitin, and the like or combinations thereof. In one embodiment, co-processed calcium

silicate employed may be caicium silicate co-proceesed with water-soluble excipient. In |
another embodiment, water soluble excipient such as, but not limited to, a carbohydrate,
a water soluble salt or a ‘polyhydric alcohol or its derivative, and the like or combinations
thereof may be employed. In a further embodiment, calcium silicate \ico-processed with
water soluble carbohydrate is employed in the oral care compositiens of the 'present
invention. Further the use of co-processed abrasive provides optimum abrasive power to
the dentifrice éompos_ition for plaque and debris removal without causing any harsh

effect or undue abrasion on the tooth surface or tooth enamel or dentine.

‘The water soluble carbohydrate employed in the co-processed calcium silicate may be,
but is not llmlted to monosaccharide, disaccharide, oligosaccharide or polysaccharlde

Non-limiting examples of monosaccharides employed are xylose, glucose, mannose,
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fructose, and galactose. Non-l'imiting examples of disaccharide employed are maltose,. '
lactose, cellobiose," sucrose, mannitol and trehalose. Non-limiting examples of
oligosaccharide are raffinose and dextrates. Non-limiting examples of polysaccharides
are Maltodextrins. The water soluble salt thaf may be employed in the co-processed
calcium silicate includes, but is not limited to, sodium chloride, and the like. The water
soluble polyhydric alcohol that may be employed in the co-processed calcium silicate
includes, but is not limited to, propylene glycol, polyethylene glycol and glycerin, and the
like or combination thereof. The water soluble exoipient and calcium silicate can be
present in the co-processed excipient in a ratio of water-soluble_excipient to water
insoluble excipient of from about 50:1 to about 1:50. PCT Publication
WO2007/113856A2 thét has been incorporated herein as a reference describes co- _
prooessedv calcium silicate excioientf The term “co-processed” as used herein refers to a
composite excipient in which at least two excipients are present in close proximity to
each other. In one embodiment, co-proces_é,ed excipient is a composite excipient in
which at least two excipients are present in close proximity to each other, with one

excipient being incorporated in the particle structure of the other.

In one enibodiment, the co-processed abrasive employed in the composition of the
present invention is calcium silicate co-processed with mannitol. In a further
embodiment, the co-processed calcium silicate employed in the composition of the
present invention is calcium silicate co-processed with mannifol, In another embodiment,
the co-processed calcium silicate and mannitol employed in the compositions of the -
present invention is PanExcea™.MC 200G available from Avantor™, US. Without being
bound .to any theory, it is believed that the use of co-processed calcium silicate and
mannitol overcomes the drawbacks otherwise associated with the use of silica or in
certain cases with silicates as abrasive in dentifrice or oral care compositions, since in
the co-procéssed form calcium silicate is substantially covered with hannitol which in

turn substantially reduces the interaction of calcium silicate with any other excipients

~used in the composition or any other metallic surfaces during processing and production.

Furthermore the use of co-processed calcium silicate and mannitol does not compromise
on the abrasive or adsorbent properties of calcium silicate but in fact provides optimum
abrasive and adsorbent properties to the oral composition along with good dispersibility
and pleasant taste. The use of co-prooessed calcium silicate and mannitol - thereby

serves the purpose of heloing in rapid dissolution of the dosage form while providing
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neceseary adsorbent and abrasive properties. The use of co-processed calcium silicate
does not present any flow issues and thereby does ,no't'present any content uniformity

problems.

In one embodiment, the abrasive employed in the composition of the present invention
may be a combination of a co-processed abrasive and a non co-processed abrasive

listed under abrasives mentioned above. ‘

In one embodiment, composition of the present invention comprises about 1% to about
95% by weight of abrasive. In one embodiment, composition of th'e present invention
comprises about 5% to about 95% by weight of abrasive. In° one embodiment,
composition of the present invention comprises about 10% to about 95% by weight of
abrasive. In another embodiment composition of the present invention comprises about
1% to about 95% by weight of ‘calcium silicate. In another embodiment composition of
the present invention comprises about 5% to about 95% by weighf of calcium silicate. In
another embodiment compositien of the present invention comprises about 10% to about
95% by weight of calcium silicate. In one embodiment composition of the present
invention comprises about 1% to ‘about 95% by weight of co-processed abrasive. In one:
embodiment composition of t‘he present invention.comprises about 5% to about 95% by
»weig‘ht of co-processed abrasive. In one embodiment composition of the 'pre'sent
invention comprises about 10% to about 95% by weight of co-processed abrasive. In one
embodiment composition of the present invention c'omprises about 1% to about 95% by
weight of co- processed calcium silicate. In one embodiment composition of the present
invention compnses about 5% to about 95% by weight of co- -processed calcmm silicate.

In one embodiment composition of the present invention comprises about 10% to about‘

95% by weight of co-processed calcium silicate.

One or more pharmaceutically acceptable. excipieﬁts may be employed in the oral

~ compositions of the present invention. These include, but are not limited to, sweetening

agents, flavouring agents, surfactants, viscosity modifiers, binders, disintegrants,
glidants, anti-adherents, lubricants, diluents, humectants, chelating or sequestering
agents, pH modifiers, byf'fering agents, opacifiers, colorants or pigments, adhesives,

liquid carriers and the like or mixtures thereof.
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The sweeteners or sweetening agents employed in the compositions of the present

invention include, but are not limited to, dextrose, xylitol, mannitol, sorbitol, fructose,

" maltose, maltodextrin, sodium saccharin, calcium cyclamate, aspartame (N-L-alpha-

aspartyl-L-phenylalanine  methyl ester), neohesperidin, acesulfame potassium,

. sucralose, dihydrochalcone, and the like or combinations thereof. In one embodiment,

the sweetening agent employed includes, but is not limited to, natural sweetener,

- artificial sweetener or combinations thereof. In andther embodiment the sweetener

employed'in. the present invention is a non-caloric sweetener. In one embodiment, co-
processed adsorbent employed in the composition of the present invention comprises
calcium silicate and mannitol and thereby due to the presence of mannitol, the co-
processed excipient also serves to make the composition palatable. The co-processed.
abrasive such as co-processed calcium silicate employed in the compositions of the
present invehtiovn,-_thereby serVes as a plaque or organic debris adsorbent, ah abrasive,
a dispgrsing aéént or a sweetening agent. In one embodiment, the sweetening agent
employéd in the cqmposition of the present invention is xylitol. Xylitol, in addition to its
sweetening properties, enhances product stability by exhibiting specific bactériostat_ic

and bacteriocidal properties. It is also helpful in reducing dental caries by inhibiting

“growth of cariogenic Streptococcus mutans bacteria. It has equal sweetness intensity to

sucrose, but unlike sucrose, xylitol is non-Cariogenic. In addition, xylitol also vhas
diétinctive-cooling effect desirable in oral products. In one embodiment the sweeteners
-are employed in the compositions of the present invention in an amount of about 1% to
75% by weight of the composition. '

The oral care composition of the present invention is flavored with flavouring agents such
as, but not limited to, non-aqueous liquid flavoring agents or solid flavoring/ .agents or
essential oils and the like or combinations thereof. Non-limiting examples of flavouring
agents that may be employed include, but are not limited to, menthol, thymol,
wintergreen oil, eucalyptus oil, fennel oil, tea tree oil, lemon oil, myrrh ofl, methyl
salicylate, peppermint oil, oil of cloves, extract of vanilla, cinnamon powder, spearmint
flavoring, strawberry flavoring, mint flavoring, bubble gum flavoring, orange flavoring
extract, lemon flavoring extract, cherry flavoring, chocolate flavoring, and the like or

combinations thereof.
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Furthermore a éurfactant may be used in the compositions of the present invention to aid
irt the prophylactic action and in dispersion of the composition throughout the oral cavity.
The surfactants that may be employed in the compositions of the present invention
include, but are not limited to, anionic, nonionic, Cationic or amphoteric. type or
‘combinations thereof. A pharmaceutically acceptable surfactant that may be used in the
compositions of the present invention includes, but is not I|m|ted to, hugher alkyl sulfates,
such as, but not limited to, sodium lauryl sulfate and the like; water soluble salts of
sulfonated monoglycerides of higher fatty acids, such as, but not limited to, sodium
coconut monoglyceride sulfonate and the like; glycerol fatty acid esters; acetyiated
glycerol fatty acid esters; lower alcohol fatty acids esters; propylene glycol fatty acid
esters; sorbitan fatty acid esters; polyethylene glycol (PEG) sorbitan fatty acid esters,
such as, but not limited to, PEG-40 _sorbitan‘-diisostearate; salts of higher fatty acid
amides or lower aliphatic amino acids, such as, but not limited to, taurine or sarcosine, \
scdiUm N-methyl-'N-paImitoyl taurinate, sodium N-lauryl or sarcosinate, sodium N-
myristyl ‘sarcosinate, sodium N-palmitoyl sarcosinate and the like, or combinations

thereof. Suitable surfactants may be used as emulsifying or suspending agents.

Optionally, the compositions of the present invention may comprise pharmaceuticaliy
accéptable viscosity modifiers that can mod\i‘fy the viscosity of the saliva mixture formed
when the composition is adrrtinistered in the oral cavity and inhibit the escape of carbon
dioxide gas to maintain a high oral bicarbonate ion concentration. Non-limiting examples
of the viscosity modifiers that may be employed include, but are not limited to, gums and
thickening agents such as, but not limited to, carboxymethyi cellulose, gum tragacanth,
gum arabic, gum Karaya, sc“dium alginate, hydroxyethyl cellulose, methyi and ethyl
ce'llulose, carrageenan, xanthan gum, polyvinyl pyrrollidoné, silica aerogels and the like,

or combinations thereof.

The compositions of the present invention may further include at least one disintegrant or
superdisintegrant such as, but not limited to, natural, modified or pregelatinized starch,

crospovidone, croscarmellose sodium, sodium starch glycolate, low-substituted

' hydroxypropyl cellulose, and the like or combi'nations thereof. Suitable binders employed

in the composntions of the present mventlon include, but are not limited to, starch,
pregelatinized starch, polyvmyl pyrrohdone copovndone cellulose derivatives, such as,

but not limited to, hydroxypropylmethyl cellulose, hydroxypropyl cellulose and
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carboxymethyl cellulose and their salts, and the like or any combinations thereof.

Suitable diluents include, but are not limited to, starch, microcrystalline cellulose, lactose,

' maltosé, fructose, guar gum, magnesium hydroxide, dicalcium phosphate, and the like or

any combinations thereof. Suitable lubricants include, but are not limited to, magnesium
stearate, calcium stearate, high molecular weight polyethylene glycol , stearic acid, talc,
and sodium stearyl fumarate and the like, or mixtures thereof. The. compositions of the
present invention may also include a glidant such as, but not limited to, colloidal silicon
dioxide, silica gel, precipitated silica, and the like or combinations thereof. The
compositions of the present invention may also include an anti-adherent such as, but not
limited to, ’:colloidél silicon dioxide, silica gel, precnpltated silica, and the like or
combinations thereof. The compositions of the present invention may mclude

humectants. Suitable humectants include, but are not limited to, polyethylene glycol (at a

. variety of different molecular weights), propylene glycolv, ‘glycerin '(glycerol),

hydrogenated starch hydrolyzates, and the like or mixtures thereof. Suitable chelating or
sequestering agents such as but not limited to alkali metal salts of tartaric acid and citric
acid, or alkali metal salts of pyrophosphates or polyphosphates may be included in the

_compositions.

Swtable buffenng agents that may be employed include, but are not limited to, alkali
metal hydroxides, carbonates, sesquicarbonates, borates, silicates, phosphates,
imidazole, and mixtures fhereof. Non-limiting examples of buffering agents that may be
employed include, but are not limited to, monosodium phosphate, trisodium phosphate,
‘s~odium hydroxide, potassium hydroxide, alkali métal carbonate salfs, sodium carbonate,
imidazole, pyrophosphate salts, citric acid, and sodium citrate. Suitable pH modifiers that
may be employed include, but are not limited to, citric acid, fumaric acid, malic acid and
the like or combinations therebf. Suitable opacifiers, such as, but not limited to,v titanium
dioxide, cerium oXide (Ceog), tin oxide (SnOé), zirconium dioxide (ZrO;) and the like may
be employed. Suitable pigment or colorant méy be included, such as, but are not limited

i
to, a dye, an aluminum lake, caramel; colorant based upon iron oxide, and the like ora

mixture thereof.

Optionally adhesives such as but not limited to resins and other bioadhesives may be
employed 'in the formulatlons Optionally, the compositions of the present invention

comprise pharmaceutlcally acceptable liquid carriers, such as, but not limited to; glycerol ;
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-

polyethylene glycol, and the like or any mixtures thereof. Cptional!y,‘other abrasives may
be incorporated in the present compositions such as silicon, silica, and the like or
combinations thereof. In one embodiment, the composition of the present invention does

not contain alcohol.

In one embOdiment, in addition to one or more pharmaceutically acceptable excipient,
the oral compositions of the present invention may further comprise oral care actives or,
agents. Suitable oral care actives or agents that may be incorporated include, but are not
limited to, anti-bacterial, antimicrobial, anti-plaque agenfs, astringent agents,
deSehsitizirfg agents, fluoride containing anticaries agents, hydrogen peroxide source,
tartar control agents, anticalculus agents, fluoride ion soufces, stannous ion sources,
anesthetic agents, whitening agents, tooth strengthening agehfs, anti-malodor agents,

anti-gingivitis agents, anti-periodontitis agents, anti-sensitivity agents, anti-erosion

~ agents, anti-xerostomia agents, occlusion agents, antiseptic agents, anti-oxidants,

15 proteolytic enzymes, antistain agents, healing )agents,‘ nutrients, p'robiotics,‘ ]

remineralization agents, anti-inflammatory agents, analgesic agents, antibiotics,

vitamins, antiviral agents, antifungal agents and the like or combinations thereof.

Pharmaceutically'acceptable antibacterial or antimicrobial or antiplaque agents may be
incorporated in the oral compositions of the present invention. Such compounds include,
but are not limited to, trichlosan, chlorhexidine, hexetidine, delmopinol, zinc citrate,
benzoic acid, sodium benzoate, _potassium'.benzoate boric acid, phenolic compounds
-such’ as; but not Iimiteq to, betanapthol, chlorothymol, thymol, ahethole, eucalyptol,
menthol, phenol, amylphenol, hexylphenol, heptylphenol, octylphenol, hexyiresorcinol
and /the,like or combinations thereof, Iaurylpyr_idinium chloride, myristylpyridinium
chloride, cetylpyridinium fluoride, eetylpyridin/ium chloride, cetylpyridinium bromide,
cationic surface active agents, such as, but not limited to, di-isobuiylphehoxyethoxyéthyl
“dimethyl benzyl ammonium chloride, benzyl dimethyl stearyl ammonium chloride, tertiary
amines, plant extracts such as, but not limited to, grapeffuit extract, apple extract and the

like or combinations thereof; essential oils including, but not limited to, thymol, geraniol,

- carvacrol, citral, hinokitiol, eucalyptol, catechol (particularly 4-allyl catechol) and the like

or mixtures fhereof; antibiotics, methyl salicylate, hexetidine, sanguinarine; and the like

| or combinations thereof.
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- Pharmaceutically acceptable‘ astringenf agents that may be employed in the

composmons of the present invention, include, but are not limited to, aluminum sulfate,
and the like. Pharmaceutically acceptable desensitizing agents may be employed in the
compositions of the present invention. Desensitizing agents that may be employed in the
composition include, but are not limited to, strontium chloride, potassuum nltrate, zinc
chloride, monosodium citrate, sodium nitrate, acet'anilide, phenacetin, acertophan,
thiorphan, spiradoline, aspirin, codeine, thebaine, |evorphenol, hydromorphone,
oxymorphone, phenazocine, fentanyl, buprenorphine, butarphanol, nalbuphine,
pentazocine, natural herbs and the like or combinations thereof; and the like or mixtures

thereof.

Pharmaceutically acceptable fluoride cohtaining anti-caries ééents may be’ employed in
the compositions of the present invention such as, but are not limited to, stannous
fluoride, sodium fluoride,‘ sodium monofluorophosphate, amine fluoride, and the like or
combinations thereof. Anti-calculus or tartar con/trol agents may be incorporated into
compositions of the present invention. Inorganic phosph.orous tartar control or anti-
calculus agents may incliude but are not limited to, water-soluble pyrophosphates such’
as, but  not limited to disodium pyrophosphate dipotassium lpyrophosphate,
tetrapotasstum pyrophosphates or tetrasodium pyrophosphates and the like or
combinations thereof. Organlc phosphorous compounds that may serve as tartar control
or anti-calculus agents mclude but are not limited to, zinc citrate, polyolefin sulfonates '
polyvinyl phosphates, polyamino propane sulfonic acid, polyphosphonates such as, but
not limited to, ~ disodium ethane-1-hydroxy- 1 1-diphosphonate ~ (EHDP),
methanedlphosphomc acid, and 2-phosphonobutane-1 24-tncarboxyhc ‘acid, polyvinyl

phosphonate, ponoIefln.phosphonate, and the like or combinations thereof.

Fluoride ion sources such as, but not limited to, sodlum fluoride, stannous fluoride,
potassium fluoride, potassnum stannous fluoride, sodium hexafluorostannate, stannous
h.lorofluorlde, sodium fluorozirconate, sodium monofluorophosphate, zinc fluoride, zinc
ammonium fluoride, sodium monofluorophosphate, potassium monofluorophosphate,
laurylamine hydrofluor‘:ide, diethylaminoethyloctoylamide hydrofluoride,
didecyldimethylammoniu}m fluoride, cetylpyridinium fluoride, dilaurylmorpholinium

fluoride, sarcosine stannous fluoride, glycine potassium fluoride, glycine hydroftuoride,
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sodium monofluorophosphate and the like or combinations thereof may be employed in

the cbmpositions_ of the present invention.

- Suitable stannous ion sources such as, but not limited to, stannous fluoride, stannous

chloride, stannous gluconate and the like or combinations thereof may be incorporated in

the compositions of the present invention.

Whitening agents may be employed in the 'compositions of the présent invention such
as, but not limited to, peroxides, metal chlorites, perborates, percarbonates, peroxyacids,
persulfates, and the like or combinétiohs thereof. Suitable peroxide compounds include,
but are not limited to, hydrogen peroxide; urea peroxide, calcium peroxide, carbamide
peroxide, and the like or mixtures thereof. Pharmaceutically acceptable hydrogen
peroxide source that may_be employed in the compositions of the present:invention,
include, but are not limited to, sodium perborate, potassium perborate, digodium or
dipotassium peroxy dicarbonate, sodium or potassium carbonate sequi (peroxy hydraté)
‘and the like or combinations thereof. These compounds when wetted with water or saliva
form hydrogen peroxide which is bactericide and whitening agent. Suitable metal
chlorites* include, but are not limited to, calcium chlori.te', barium chlori'te/, magnesium
c‘hlorite, lithium chlorite, sod,i’um chlorite, potassium chlorite and the like or combinations
thereof. Additional bleaching substances may be employed such as, but not limited to,

hypochlorite and chlorine dioxide.

Suitable tooth strengthening agents such as, but not limited to, bentonite may be
employed in the compositions of the present invention. Suitable anti-malodor agents
such as, but not limited to, higher alcohols selected from, but not limited to, 1-nonanol, 1-
decanol and 1-undecanol, or mixtures thereof may be employed in the compositions of
the present invention. Suitable antigingivitis agents such as, but not limited to, essential
oils, tranéxamic acid and the like or combinations thereof may be employed in the
compositions of the present invention. Suitable remineralization agents include, but are
not limited to, casein phosphopeptide-amorbhous ‘calcium phosphate, tricalcium

phosphate, dicalcium phosphate dihydrate, and the like or combinatiohs thereof.

Suitable anti-periodontitis agents such as, but not limited to, isothiocyanate compounds

selected from the group consisting of w-alkenyl isothiocyanate compounds, w-
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alkylthioalkyl isothiocyanate compounds and the like or comt;inations thereof may be
employed in the compositions of the present invention. Anesthetic agenfs such as, but
not limited to, lidocaine, benzocaine and the like may incorporated in the compositions of
the present invention. ‘- |
Suitable anti-erosion agents such as, but not limited to, zinc‘oxide, phoéphorylated
polymers; polyphosphonates; polycarboxylates and carboxy-substituted  polymers;
copblymers of phosphate- or phosphonate-containing monomers or polymers with
ethylenically unsaturated monomers, amino acids, or with other polymers selected from
proteins, polypeptides, polysaccharides, poly(acrylate),  poly(acrylamide),
poly(methacrylate), poly(ethacrylate), poly(hydroxyalkylmethacrylate), poly(vinyl alcohol),
poly(maleic anhydride), poly(maleate) poly(amide), polyk(éthylene amine), poly(ethylene
glycol), poly(propylene glycol), poly(vinyl acetate) or poly(vinyl benzyl chloride):; metal

ions selected from stannous, zinc and copper; and the like or mixtures thereof. Suitable

| anti-xerostomia agents such as, but not limited. to, glycerol triester compounds, xylitol

containing ofal products, carboxymethyl cellulose saliva substitute and the like or
com’binations'thereof may be employed in the compositions of the presént invention.
Suitable occlusion agents, such as, but not limited to, arginine, calcium carbonate and
the like or combinations thereof may be incorporated in the compositions of the present
invention. Suitable antioxidants that rhay be included in the present invention include, but
are not iimited to vitamin E, ascorbic acid, uric acid, citric acid or salts, carotenoids,
‘vitamin A, flavonoids and polyphenols, herbal antioxidants, melatonin, aminoindoles,
lipoic acids and the like or mixtures thereof. Suitable proteolytic enzymes useful for the
compositions of the present invention i’nclude, but are not limited tov papain, brdrhelain, :
chymotrypsin, ficin, alcalase and the like or combinations thereof. Non-limiting examples

of nutrients include vitamins, minerals, amino acids and the like or combinations thereof.

Non-limiting examples of anti-inflammatory ~agents include non-stéroidal anti-
inflammatory agents .(NSAIDS), oxicams, salicylétes, prdpionic acids, acetic acids and
fenamates and the like or cqmbinations thereof. Suitable NSAIDS include, but are not
limited to, ketorolac, flurbiprofen, ibuprofen, naproxen, diclofenac, etodolac,
indomethacin, sulindac;, tolmetin, ketoprofen, fenopfofen, piroxicam, nabumetone,
aspirin, diflunisal, meclofenamate, mefenamic acid, 0xyphenbutazone, phenylbutazone,

acetaminophen and the like or combinations thereof. Noh-limiting examples of
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analgesics include phenytoin, . alfentanil, alphaprodine, buprenorphine, butorphanol,
dihydromorphine,_\ethymethylthiambutene, fentahyl, hydrocodone, levorphanol, lofentanil,
meperidine, pentezocine, sufentanil, and the like or combinations thereof. Non limiting
examples of vantisep_tie agents include, but are not limited to, chlorhexidine gluconate,
benzalkonium chloride, cetyl trimethylammonium bromide, cetylpyridinium chloride,
benzethonium chloride, alcohol, sodium benzoate; sodium chloride, sodium bicarbonate |

and the like or combinations thereof.

Depending upon the oral care active included, the composition of the pre_sent invention -
can be employed for preventing and/or treating a condition or disorder of the teeth,
gums, mucosa or other hard or soft tissues of the oral cavity and/or for providing

beneficial action during any dental procedures.

The compositions of the present invention can be in the form of, but not limited to, fast |
dissolving .powder; quick dissolving granules, fast dissolving tablet, bite dispersion
tablets,..capsules, films, 'Iozenge, non-aqueous liquid mixtures, oral rinse, a mouth waeh, '

toothpaste, tooth powder, oral tablet, denture product, chewing gum and the like. In one

embodiment the composition of the present invention.is used as an oral rinse, or a mouth

“wash. In one embodiment the composition of the present invention is in the form of

effervescent ddsage form. In one embodiment, the dosage form of the present invention

~is a non-aqueous dosage form. In one embodiment, the dosage form of the present

-invention can be used without water or toothbrush\anytime anywhere for maintenance of

oral hygiene. In another etnbodiment, the composition of the present invention is not

completely soluble in saliva.

Without being beUnd to any theory, it is believed that when the composition of .the
present invention is placed in the oral cavity the saliva wets the composition dissolving ’
some carbon dioxide source and acid source, generating effeweecence. The resulting
effervescent action sweeps the saliva mixture through the oral cavity, between the teeth, |
and the acid-base reaction product has a solubilizing effect on plaque components that
loosens the plaque and other organic debris from the surface of the teeth. In an
embodiment, when the abrasive employed ih the composition of the present invention is
co-processed abrasive, such as but not limited to, co-processyed calcium silicate, the

water soluble component of the co-processed calcium silicate adsorbent dissolves in the
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oral cavity, the released calcium silicate particles adsorb the swept away plaque or -
organic debris particles and also provide abrasive action on tooth surface, thereby
effectively cleaning the teeth. Further the excess soluble acid in the saliva stimulates the
salivary glands to secrete additional saliva. Generation of additional saliva further results
in dissolution of the carbonate source and further cleaning action as discussed above till -
the ' dissolved carben dioxide source is fully exhausted. The saliva soltJtion can be
swished through the\mouth to clean surfaces of the teeth, to sWeep out loosened organic
debris and plaque particles. The saliva solution is allowed to remain in the oral cavity for
some time of about 1 minute to enhance cleaning action. The resulting saliva sol_tttion IS
then swallowed or expectorated. The adsorbent particles remaining after expectoration .
significantly safeguard the vteeth and gums from bacteriallcolonization till they eventually
get ﬂushed away by adsorbing plaque particles and organic debris, thereby reducing the
Ievel of plaque and mouth odor. The bicarbonate or carbonate ions of the carbon dioxide

source are also adsorbed on the calcium silicate adsorbent and released after their

“levels in the saliva mixture is reduced, thereby providing prolonged beneficial action. In

one embodiment, thus the dosage form of the present invention, upon msertlon in the
oral cavity liquefies in the mouth. In a further embodiment, the composition of the present
invention when taken in the mouth, liquefies, generating effervescence and additional
saliva and this saliva solution is swushed through the mouth to clean the teeth and loosen
organic debris and biomass; and finally -either swallowed or expectorated In one
embodiment, the compositions of the present ln\(entlon' prowde plaque adsorbing and
cleansing action over a prolonged period of ;,\ time. In enother embodiment, the

compositions of the present invention provide plaque adsorbing and cleansing action

. over a prolonged period of time even after the use of oral product.

The compositions of the\- present invention cleans tooth surface, effectively removes
plaque, reduces tooth decay and provides excellent mouth feel and after taste. Further
the compesitions of the present invention protect the mouth from bad breath and gum
disease, thereby promoting complete oral hygiene. The compositions of the present
invention are stable and devoid of eny incompatibilities between the excipients used. The

compositions of the present invention are stable over the entire shelf life.

In one embodiment, the effervescent dosage forms of the present invention are packed

with dessicants, such as, but not limited to, anhydrous silica gel, anhydrous sodium
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sulfate, anhydrous sodium, calcium or magnesium carbonate, and the like to maintain
the anhydrous condition of the dosage form. The compositions of the present invention -
can be presented in the form of stick pack, sachets, pouches standard blister packs,

Alu-Alu blister packs, strip packs, bottles. and the like in unlt dose or multlple dose

presentations.

The ora| care composmons of the present invention are prepared by methods such as,
but ‘not Ilmlted to, physical admixture, wet granulatlon dry granulation, direct
compression. ' In one embodiment, when the carbon dioxide source used in the
composition of the present invention is sodium bicarbonate, the process employed to
prepare" the compositions of the present invention comprises the step of “curing” sodium

bicarbonate by heating it to, e.g;, 90°C which stabilizes the system by virtue of the

formation of surface sodium carbonate, which acts as-a moisture scavenger. In one

embodiment, the composmons of the present invention are prepared by the process of
wet granulation usnng a binder solution. ‘

In one embodiment is provided method of using the compositions of the present
invention for cleaning oral cavity and maintaining oral hygiene comprising the steps of:
(a) placing into an oral cavity the composition of the present invention comprising at least -
one carbon dioxide source, at least one acid source, at least one abraeive and one or -
more pharmaceutically acceptable -excipients; (b) dispersing or solubilizing sz’_aid‘oral
composition; (c) using the resulting saliva mixture to remove organic debris and biomass
from the teeth; and (d) expellihg or swallowing the resulting saliva mixture. In another -

embodiment is provided use of oral care compositions of the present_invention for

- preventing dental caries and plaque formation and treating halitosis or gum diseases‘. In

a further embodiment is provided use of oral care compositions of the present‘in\/ention
for maintenance of oral hygiene. In a further embodiment, the present invention provides
a method of maintaining oral health comprising administering to a humen or animal

subject in need thereof compositions of the present invention.

While the present invention has been described in terms of its :exemplary embodiments,
certain modifications and equivalents will be apparent to those skilled in the art and are

intended to be-included within the scope of the present invention. The invention is
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further illustrated by the following examples, which are for illustrativé purposes and -
should not be construed as limiting the scope of the invention in any way.

. EXAMPLES
Example 1: Oral Rinse PoWder

Table 1: Composition of oral rinse powder

|ngr§dients : : mg/unit
Sodium bicar'bonate,fUSP T 1250
Citric acid anhydrous, USP/NF 250
Co-processed  excipient  of - 600
calcium silicate and mannitol

.| (PanExcea™ MC 200G).
Xylitol, USP/NF | 200
Sodium lauryl sulfate, Ph. Eur 22
Mint flavoring agent 3
Menthol, USP : 25 -
’Aspartame, usp « 150
Total 2500

10 Procedure: The above ingredients were blended for 30 minutes Under conditions ‘of low

shear, to produce oral rinse powder.

Example 2: Oral Rinse Powder

15 ' Table 2: Composition of oral rinse powder
"I‘ngredients ‘ ‘ mglubnit :
Sodium bicarbonate, USP - 1250
Citric acid anhydrous, USP/NF 250
Co-proceésed excipient of calcium 600

silicate and mannitol (PanExcea™

MC 200G)

L ViulitAl 1 ICDI/NIC NN
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Ingrédienté -mglunit
Sodium lauryl suffate, Ph. Eur. 22
Mint flavoring agent ' 3
Menthol, USP T2
Eucalyptus oil . - 3
Acesulfame potassium, Ph.Eur. - 150
Total _ 2500

l5_rocedure: Eucalyptus oil was adsorbed on a blend of xylitol and co—procéssed excipient

of calcium silicate and mannitol. To the above blend were added the remaining

+ © excipients and the mixture was blended for 30 minutes under conditions of low shear, to

produce oral rinse powder.
Example 3: Fast dissolving 6ra| rinse tablets

- Table 3: Composition of fast dissolving oral rinse tableté ‘

'Ingredients : mg/unit
Sodium bicarbonate, USP ) 1150
Citric acid anhydrous, USP/NF | 150
Co-processed excipient of calcium |. 600
silicate and mannitol (PanExcea™MC

200G) o

Xylitol, USP/NF ' 200
PEG-40 sorbitan diisostearate ‘ 20
Hydroxypropy! methyl >cellu|ose', USP 55
Maize starch, USP 125
Menthol, USP R ‘ 25
Aspartame, USP 150
Cetyl pyridinium chloride, USP/NF 1
Mint flavoring agent ‘ 4
Magnesium stearate, USP 20
Total 2500 ,
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Procedure: Sodium bicarbonate, maize starch, sodium laury! sulfate were admixed, and
“granulated with solution of hydroxypropyl methyl cellulose in i'sopropyl alcohol, dried and
sized. The remaining ingredients were blended separately and admixed with the sized

granule. The blend was Iubricated and compressed into oral rinse tablets.
Example 4: Fast dissolving oral rinse granules -

Table 4. Composition of fast dissolving oral rinse granuleS

Ingredients mg/unit
Sodium bicarbonate, USP |- 1150
Citric acid anhydrous, USPINF | 150
Co-processed excipient of calcium 700
silicate - and | o mannitol |
(PanExcea™MC 200G) 1
Xylitol, USP/NF 275
Microcrystalline celluiose, USP 180
Sodium lauryl sulfate, Ph. Eur. ' 20
Bubble gum flavoring | - 35
N | Hydro>;ypropy| methyl cellulose, USP 65
Thymol, USP/NF 14
Menthol, USP - 22
Aspartame, USP ‘ / ( 150
Stannous fluoride, USP 0.5
‘Magnesium stearate, USP 20
Total | 2750

10 Procedure: All ‘the ingredients were admixed, and granulated with solution of
hydroxypropyl methyl cellulose in isopropyl alcohol, dried and sized to'give oral rinse

granules.

15
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CLAIMS

We claim:

An oral care composition comprising at least one carbon. dioxide source, at least
one acid source, at least one abrasive and one or more pharmaceutically

acceptable excipients.

The oral care composition of claim 1, wherein carbon dioxide source is a
blcarbonate salt of an alkali or alkallne earth metal, a carbonate of an alkah or

alkaline earth metal or a mixture thereof.

The oral care composition of claim 1, wherein acid source is a pharmaceutically

acceptable organic acid, inorganic acid, salt or partlal salt of an organic acid .or

inorganic acid or a mixture thereof.

The oral care composition of claim 3, wherein the organic acid is citric acid, adipic
acid, ascorbic acid, malic acid, tartaric. acid, succinic acid, pyruvic acid,

oxaloacetic acid, maleic acid, alpha-ketoglutaric, fumaric acid, isocitric acid,

+alginic acid, amino acids, cis-aconitic acid, lactic acid, or a combination thereof.

'

The oral care composition of claim 3, wherein the inorganic acid is phosphoric

ac;id.

The oral care composition of claim 3, wherein the éalt or partial salt of organic or
inorganic acid is an alkali and alkaline earth metal salt of maleic acid, citric acid,
adipic acid, malic acid, ascorbic acid, succinic acid, fumaric acid, phosphbric acid

or a combination thereof.

The oral care composition of claim 1, wherein the abrasive is dicalcium

phosphate dihydrate, dicalcium phosphate monohydrate, anhydrous dicalcium

phosphate, - tricalcium phospha'te, calcium pyrophosphate,\ sodium
metaphosphate, aluminum hydroxide, zirconium silicate, calcium carbonate,

calcium hydrogen bhosphate, zeolite, hydroxyapatite, alumina, aluminosilicate,
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calcium silicate, calcium aluminate, magnesium carbonate, magnesium
phosphate, sodium metaphosphate, bentonite, talc, sodium aluminum silicate,

melamines, phenolics, ureas, melamine-ureas, melamine-formaldehydes, urea-

formaldehydes, melamine-urea-formaldehydes, cross-linked epoxides, cross-

linked polyesters, alumina-based ceramics, zirconia, titanium diboride, pumice,

co-processed abrasive or a combination thereof.

The oral care composition of claim 7, wherein the co-processed abrasive is co-
processed calcium silicate, co-processed magnesium silicate or a 6ombination'
thereof. | N
The oral care composition of claim 8 wherein the co-pfocegsed calcium silicate is
calcium silicate co-processéd with at least one water soluble carbohydrate, cross-
linked polyvinyl pyrrolidone, chitin or a combination thereof

- 10) The oral care composition of claim 9, wherein the co-processed calcium silicate is

a co-processed excipient of calcium silicate and at least one water-soluble

carbohydrate.

~

11) The oral care composition of claim 10, wherein the co-brocessed calcium silicate

 is a co-processed excipient of calcium silicate and mannitol.

12) The oral care composition of claim 1, wherein the pharmaceutically acceptable

excipient is a sweetening agent, flavouring agent, surfactant, ‘viscosity modifier,
binder, disintegrant, glidant, anti-adhérent, lubricant, diluent, humectant, chelating

or sequestering agent’; pH modifier, buffering agent, ‘opaCiﬁer, colorant or

" pigment, adhesive, liquid carrier or a mixture thereof. -

13) The oral care composition of claim 1, wherein the composition further comprises

an oral care agent.

14) The oral caré composition of claim 13, wherein the oral care agent is an anti- -

bacterial, antimicrobial, anti-plaque agent, astringent agent, desensitizing agent,

fluoride containing anticaries agent, hydrogen peroxide source, tartar control
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agent, anticalculus agent, fll.ioride jon source, stannous ion source, anesthetic
agent, whiténing agent, tooth strengthening agent', anti-malodor agent, anti- -
gingivitis agent, a'nti-periodpntitis agent, anti-sensitivity agent, anti-erosion agent,
anti-xerostomia agent,l occj:l‘u‘sion agent, antiseptic agent, anti-oxidant, proteolytic
enzyme, antistain agent, heal.in’g agent, nutrient, probiotic, remineralization agent,
anti-inflammatory agent, analgesic agent, antibiotic, vitamin, antivifal agent,

antifungal agent 6r a combination thereof.

15) The oral care composition of claim 14’, wherein the oral care agent is an anti-
bacterial; antimicfobial, anti-plaque agent, desensitizing agent, fluoride ion
source, anesthetic agént, Whitening agent, anti-malodor agent, anti-gingivitis
ageht, remineralization agent, or a combination thereof. \ v

. : . . ‘ | :

16) The oral care composition of claim*1, wherein thé composition is in the form of
fast dissol\)ing powdér, quick dissolving granules; fast dissolving tablets, bite
disbersibn tablets, capsules, 'lozenge, films, ndn-aqueous liquid mixtures, oral
r“i.nse,_ mouth wash, toothpaste, tooth powder, 6ral téblet, denture product, or

chewing gum.



