
ORAL CARE PRODUCT AND METHODS F USE AN ANUFACTURE THEREOF 100011This
application claims the benefit of United States Patent Application Serial No. 61/027,444 tiled February
9, 2008, and also claims the benefit of United States Patent Application Serial No. 61/027,442 filed
February 9, 2008, and United States Patent Application Serial Nos. 61/027,432; 61/027_431;
61/027,420; and 61/027,435 all filed February 8, 2008, the contents of which applications are all
incorporated herein by reference. FIELD OF THE INVENTION 100021This invention relates to oral
care compositions comprising a basic amino acid in free or salt form and one or more soluble calcium
salts, and to methods of using and of making these compositions. BACKGROUND OF TUE
INVENTION 100031Arginine and other basic amino acids have been proposed for use in oral care
and are believed to have significant benefits in combating cavity formation and tooth sensitivity.
Combining these basic amino acids with minerals having oral care benefits, e.g., fluoride and calcium,
to form an oral care product having acceptable long term stability, however, has proven challenging. In
particular, the basic amino acid 'nay raise the pH and facilitate dissociation of calcium ions that can
react with fluoride ions to form an insoluble precipitate. Moreover, the higher pH has the potential to
cause irritation. At neutral pH or acidic pH, however, a system utilizing arginine bicarbonate (which the
art teaches is preferred) may release carbon dioxide, leading to bloating and bursting of the
containers, Moreover, it might be expected that lowering the pH to neutral or acidic conditions would
reduce the efficacy of the formulation because of the potential for formation of an arginine-insoluble
calcium complex that has a poorer affinity for the tooth surface, and moreover that lowering the pH
would reduce any effect the formulation might have on buffering cariogenic lactic acid in the mouth.
Finally, while soluble calcium salts present a potential for forming insoluble precipitates with arginine
or fluoride, the less soluble salts, such as calcium carbonate and calcium phosphate, can render the
formulations gritty and are less suitable, e.g., for liquid oral care formulations such as mouthwashes.
100041Partly because of these unaddressed formulation hurdles and partly because  arginine has
generally been viewed in the art as a potential alternative to fluoride rather a co- active, there has
been little motivation to make oral care products comprising both arginine  and fluoride. Commercially
available arginine-based toothpaste, such as ProClude(r) and DenClude(r) , for examplecontains
arginine bicarbonate and calcium carbonate, but no  fluoride. [0005]Accordingly, there is a need for a
stable oral care product that provides basic amino acid together with efficient delivery of beneficial
minerals such as fluoride and calcium. BRIEF SUMMARY OF THE INVENTION 



100061It is now surprisingly discovered that a basic amino acid such as arginme is stable and
effective in combination with soluble calcium salts, e.g., salts of calcium and carboxylic acids.
100071The invention thus encompasses oral care compositions and methods of using the same that
are effective in inhibiting or reducing the accumulation of plaque, reducing levels of acid producing
(cariogenic) bacteria, remineralizing teeth, and inhibiting or reducing gingivitis. The invention also
encompasses compositions and methods to clean the oral cavity and provide improved methods of
promoting oral health and/or systemic health, including cardiovascular health, e.g., by reducing
potential for systemic infection via the oral tissues. 100081The invention thus comprises an oral care
composition (a Composition of the Invention), e.g., a dentifrice, comprising an effective amount of a
basic amino acid, in free or salt form, e.g., arginine; an effective amount of a soluble calcium salt
selected from calcium glycerophosphme and salts of soluble carboxylic acids, e.g., selected from
calcium citrate, calcium malate, calcium lactate, calcium formate, calcium fumaratet calcium
gloconMe, calcium lactate gluconate, calcium aspartate, and calcium propionate; and mixtures
thereof. Optionally, the invention further comprises a fluoride source wherein the fluoride is covalently
bond to another atom, e.g., a fluorophosphate, for examtple sodium monotluortmhosphate. [00091In
particular embodiments, the Compositions of the invcution ons in the foimu 01 N de-ti Ric e.g.,
comprising additional ingredients selected from one or more of water, abrasives (which may include
poorly soluble Cak.ftdill salts. such as Cakit:IP. C.:1CbCir3VZ,, calci WTI phosphate or calcium
chloride), surthetants, foaming agenitsi. %Man-tits, thilyinuits, enzymes, hatinectants. thickeners,
antimicrobial agents, .prittseineittives. ritisiorings, antibor combinations themotii In dey'itifrice
Corinetations. the solebic cateii.m sails rnii, Or example, be present lit an amount of about 0.1 to about
10%,.11bEmo  WO 2009/100263PCT/US2009/033289 100101in other embodiments, the
Compositions of the invention are in the fonn of a mouth rinse, e.g., comprising additional ingredients
selected from one or more of water, surfactants, solvents, vitamins, minerals, polymers, enzymes,
humectants, thickeners, antimicrobial agents, preservatives, flavorings, colorings and/or combinations
thereof In mouth rinse formulations, the soluble calcium salts may, for example, be present in an
amount of about 0.001 to about 2%, e.g., from about UM to about l%. 100111Without intending to be
bound by a particular theory, it is hypothesized that a significant factor in the beneficial effect of
arginine is that arginine and other basic amino acids can be metabolized by certain types of bacteria,
e.g., S. sanguis which are not cariogenic and which compete with cariogenic bacteria such as S.
mutang, for position on the teeth and in the oral cavity. The arginolytic bacteria can use arginine and
other basic amino acids to produce ammonia, thereby raising the pH of their environment, while
cariogenic bacteria metabolize sugar to produce lactic acid, which tends to lower the plaque pH and
demineralize the teeth, ultimately leading to cavities. It is believed that regular use of a Composition of
the invention, over time, will lead to a relative increase in the arginolytic bacteria and a relative
decrease in the cariogenic bacteria, resulting in a higher plaque ph, in effect immunizing the teeth
against cariogenic bacteria and their detrimental effects. it is believed that this ph-raising effect may be
mechanistically separate from and complementary to the effect of fluoride in promoting
remineralization and strengthening the tooth enamel. 100121Irrespective of the precise mechanism,
however, is surprisingly found that the 



combination of calcium, fluoride and a basic amino acid, e.g., arginine, in an oral care product
according to particular embodiments of the present invention produces unexpected-benefits beyond
and qualitatively different from what can be observed using compositions comprising effective
amounts of each of the compounds separately, in promoting remineralization, repairing pre-carious
lesions, and enhancing oral health. It has moreover beim Ibund that this action can be further
enhanced by addition of a small particle abrask e. which may act to help fill microfissures in the
enamel and mieroaroules in du: Lkniin. 00.131The presence of a h2.SiC 31th CIO acid in combination
with an a71:1 also stirririsingisito reduce bacterial adhesion io He tooth sal-face. mc basic amino acid
mg t1.2o with all anionic suificlaril aLo snitstantiaity enhances i-pitibiliza;iun, delisery. deposition, itrid
vet iess of poorly soluble active iticit:s, far at.iimple antimicrobial avnis, such as triclosan,  WO
2009/100263PCT/US2009/033289 I90141The invention thus further encompasses methods
comprising applying compositions effective upon application to the oral cavity, e.g., with brushing, to (i)
reduce or inhibitformation of dental caries,educe, repair or inhibit pre-carious lesions of the enamel,
e.g., as detected by quantitative light-induced fluorescence (OLE) or electrical caries measurement
(ECM), (iii) reduce or inhibit demineralization and promote rernineral ization of the teeth, (iv) 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, (viii) to increase relative levels of arginolytic
bacteria, (ix) inhibit microbial hiofilm formation in the oral cavity, (x) raise and/or maintain plaque pH at
levels of at least pH 5.5 following sugar challenge, (xi) reduce plaque accumulation, (xii) treat, relieve
or reduce dry mouth, (xiii) clean the teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi)
immunize the teeth against cariogenic bacteria; and/or (xvii) promote systemic health, including
cardiovascular health, e.g., by reducing potential for systemic infection via the oral tissues. DETAILED
DESCRIPTION OF THE INVENTION 100151The invention thus comprises an oral care composition
(Composition 1.0) an effective amount of a basic amino acid, in free or salt form; an effective amount
of a soluble calcium salt selected from selected from calcium glycerophosphate and salts of soluble
carboxylic acids, and mixtures thereof. Optionally, the invention further comprises a fluoride source
vherein the fluoride is covalently bond to another atom, e.g., a fluorophosphate, tbr example sodium
monofluorophosphate. For example, any of the following compositions: 1.0.1.Composition 1.0 wherein
the basic amino acid is argi ine, lysine, citruliene, ornithine, creatine, histiclinc, diaminobiaanoic acid,
diaminoproprionic acid, Its thereof and/or combinations thereof. Composikion 1.0 OE .0. 1ein the basic
amino 



A.ny tif the pleeeding V.OTTIk.704;0?0rIS is provicied in the form of a di-cc comprig Jte basic.re id or
salts thereof 1.0.4.Any of the preceding compositions wherein the. basicta ocr 15 argi .0.5.Any of the
pregailing compositions wherein the basic amia acid is  WO 2009/100263PCT/US2009/033289
1.0.6,Any of the preceding compositions wherein the basic amino acid is partially or wholly in salt
form. 1.0.7.Composition 1.0.6 wherein the basic amino acid is arginme phosphate. 1.0.8.Composition
1.0.6 wherein the basic amino acid is in the form of arginine hydrochloride. Composition 1.0.6 wherein
the basic ao acid is artzinine bicarbonate. 1.0.10.Any of the preceding compositions wherein a salt of
the basic amino acid is formed in situ in the formulation by neutralization of the basic amino acid with
an acid or a salt of an acid. 1.0.11Any of the preceding compositions wherein the salt of the basic
amino acid is formed by neutralization of the basic amino acid to form a premix prior to combination
with a fluoride salt.       Any of the preceding compositions wherein the basic amino actd is present in
an amount corresponding to about 0.1 about 20%, e.g., about 1 wt % to about 10 wt.13ta of the total
composition weight, the weight of the basic amino acid being calculated as free base form.
1.0.13.Composition 1.0.11 wherein the basic amino acid is present in an amount of about 7.5 wt. A of
the total composition weight. 1.0.14.Composition 1.0.11 wherein the basic amino acid is present in an
amount of about 



5 wt. % of the total composition weight. 1.0.15.Composition 1.0.11 wherein the basic amino acid is
present in an amount of about 3.75 wt. % of the total composition weight. 1.0.16.Composition 1.0.11
wherein the basic amino acid is present in n amount of about 1.5 wt. ?;ii of the total composition
weight.       Any of the foregoing compositions wherein the soluble cificitan sait is ciccteJ Rom calclom
giycerophospnate aild salts of soittilti carboxylic eids, and rravciaes thereof. 1.0.18.Any of the
foregoing compositions wherein the calcium :cal: is selected hsn calcium citrate, calcium 01 ai ine,
calcium lactate. cote; UM ferAT ale. Col:61.AI 1:1.1!GUMEL:-. CAHUtit CIL/mate. calcium lactate
giticonatia, calci oatpropionate.  and mixtures thereof. 1.0.19.Any of the preceding compositions
comprising a fluoride source wherein the fluoride is covalently bound to another atom, e.g., a
monaluorophosphate, for example sodium monolluorophosphate, a floorosilicate, e.g.. sodium
fluorosilicate or ammonium fluorosilicate, or a fluorosulfate, hexaffuorosurfae. and combinations
thereof 1.0.20.Any of the preceding compositions wherein the fluoride salt is a fluorophosphate.
1.0.21.Any of the preceding composition wherein the fluoride salt is sodium monolluorophosphate.
1.0.77,Any of the preceding compositions whcrein the fluoride salt is present in an amount of about
0.01 wt. % to about 2 wt. "Jo of the total composition weight.       Any of the preceding cornpositions
wherein the fluoride salt provides fluoride ion in an amount of about 0.1 to about 0.2 1.A. t. % of the
total composition weight. 1.0.2.4.Any of the preceding compositions 13, herein the soluble fluoride salt
provides 



fluoride in an amount of from about 50 to about 25,000 ppm. .0.25.Any of the preceding compositions
which is a mouthwash having 100 to about 250 pprn available fluoride. 1.0.26.Any of the preceding
compositions v.. high is. dentifrice having about 750 to 2000 ppm available fluoride. 1.0.27.Any of the
preceding compositions wherein the composition comprises about 750 to about 2000 ppm fluoride.
1.0.28.Any of the preceding compositions wherein the Co posit n comprises about 1000 to about 1500
ppm fluoride. 1.0.29.Any of the preceding compositions wherein the composition comprises about
1450 ppm fluoride. 1.0.30.Any of the preceding compositions- wherein the pH is about 6 to 9, eu.,
about 6.5 to about 7.4 or about 7,5 to about 9. he preceding compositionsbout 6,5 to about 7.4.
1.0.32.Any of the preceding comnositious wter&:rt the pH is about 6.8 to about 7.2. 1.0.33.Any ofthe
preceding compositions wherein the pH is approximately neutral.  WO
2009/100263PCT/US2009/033289 1.0.34.Any of the preceding compositions further comprising an
anti-calculus agent. 



1.0.35.Any of the preceding compositions further comprising an anti-calculus agent which is a
polyphosphate, e.g., pyrophosphate, tripolyohosphate, or hexametaphosphate, e.g., in sodium salt
form. 1.0.36.Any of the preceding compositions further comprising an abrasive or particulate.
1.0.37.The immediately preceding composition wherein the adhesive or particulate is selected from
sodium bicarbonate, calcium phosphate (e.g.,dicalcium phosphate dihydrate), calcium sulfite,
precipitated calcium carbonate. silica (e.g., hydrated silica), iron oxiile, aluminum oxide, pen he, plastic
particles, e.g., polyethylene, and combinations thereof 1.0.38.The immediately preceding composition
wiMerein the abrasive or particulate is selected from a. calcium phosphate(e.g.. dica1cium phosphate
dihydrate), calcium sulfate, precipitated calcium carbonate, silica (e.g., hydrated silica), and
combinations thereof 1.0.39.Any of the preceding compositions comprising an abrasive in im amount
of about 15 wt. % to about 70 wt. `14) of the total composition weight. 1.0.40.Any of the preceding
composi lions comprising a small particle abrasive fraction of at, least about 5% having a d50 of c:
about 5 micrometers, 1,0.41.Any of the preceding compositions having a RDA of less than about 150,
e.g., about 40 to about 140, 1.0.42. Any of the preceding compositions wherein the anionic surfactant
selected frt a, water-soluble salts of higher tatty acid monoglyceride monosulfates (e.g., the sodium
salt of the monosullate.d mortottlyceride of hydrogenated coconut oil fatty acids such as sodium
N-methyl N-cocoyl Murate, sodium cocomo-glyceride sulfate), h. higher alkyl sulfa ssodium lauryt
sulfate, alkyl-ether sulfates 



Cit400424.11121,0S0el6, e.g., 10, a is 1-6, e.g., 2, 3 or 4, and X is Na or K (for exameth-2 sulfate
(4.1.14),(C.112)10C14.2(0012012)20S0INg)) d. higher alkyl aryl sulfonates (such as sodium dodecyl
hcnzenc sulfonate  (sodium latiryi benzene sullortate)), e. higher alkyl sulfoacetates (such as sodium
lauryl suifoacetate (dodecyl sodium sulthacetate), higher fatty acid esters of 1,2. dihydroxy propane
sulfonate, sulfocolaurate (N-2-ethyl laurate potassium sulfoacetamide) and sodium lauryl sarcosinate),
f. and mixtures thereot. By "higher alkyl" is meant, e.g., C6,36 a kvi. In particular embodiments, the
anionic surfactant is selected from sodium laird sulfate and sodium ether !amyl sulfate. 1.0.43.Any of
the preceding compositions wherein the anionic surf aClant IS selected from sodium lauttyl sulfite,
sodium ether lain:it sulfate, and mixtures thereof. 1.0.44.Any of the preceding compositions wharcio
Th:: anionic. surfactant is present in an amount of from. about 0.3% to about 4.5% by weigh.
1.0.45.Any cif the preceding compositions additionaily comprising surfactants selected front cationic,
zwitterionic, and nonionic surfactants, and mixtures thereof 1.0.46.Any of the preceding compositions
comprising at least one humectant 1.0.47.Any of the preceding compositions comprising at least one
humectant selected 11-0in glycerin, sorbitol and combinations !hereof. Any of the preceding
contnositions compriqing xylitol. 



1.0.49.Any of the preceding compositions comprising at least one polymer. 1.0.50.Any of the
preceding compositions comprising at least one polymer selected from  polyethylene glycols,
polyvinylmethyl ether maieic acid copolymers, polysaccharides (e.g., cellulose derivatives, for example
carboxymethyl cellulose, or polysaccharide gums, for example xanthan gum or carrageenan gum).
and combinations thereof. 1.0.51.Any of the preceding compositions comprising gum strips or
fragments.  rosemary extract, tea extract, magnolia extract, thytnol, menthol, eucalyptol, geranfol.
carvacrol, citral, hinokitol, catechol, methyl salicylate, epigallocatechin gallate, epigallocatechin, garlic
acid, miswak extract, sea-buckthorn extract), hisgutmide antiseptics (e.g., chlorhexidine, alexidine or
octenidine), quaternary ammonium compounds (e.g., cetylpyridinium chloride (CPC), benzalkoniom
chloride, tetradecylpyridirtium chloride (PC). N-tetradecy1-4-ethylpyridinium chloride (IDEPC)),
phenolic antiseptics, hexetidine, octenidine, sanguinarine, povidone iodine, delinopinol, salifluor, metal
ions (e.g., zinc salts, for example, zinc citrate, stannous salts, copper salts. iron salts), sanguinarine,
propolis and oxygenating agents (e.g., hydrogen peroxide, buffered sodium peroxyborate or
peroxycarbonate), phthalic acid and its salts, monoperthalic acid and its salts and esters, ascorbyl
stearate, oleoyl sarcosine. alkyl sulfate, dioctyl sulfosuccinate, salicylanilide, domiphen bromide,
delmopinol, ocrapinol and other piperidino derivatives, nicin preparations, chlorite salts; and mixtures
of any of the foregoing. 1.0.55.Any of the preceding compositions comprising an anti-intlaminatory
compound. e.g., an inhibitor of at least one of host pro-inflammatory factors selected from matrix
metalloproteinases (IMMP's), cyclooxygenases (COX), PGE2, interleukin (IL-I ), IL-I0 converting
enzyme (ICE), transfortning growth factor ill (TOT-0 I ), inducible nitric oxide synthase (iNOS),
hyaluronidase, cathepsins, nuclear factor kappa B (NIF-KB), and 11.-1 Receptor Associated Kinase
(IRAK), eig, selected from aspirin, ketorolac, flurbiprofen. ibuprofen, naproxen, indomethacin, aspirin,
ketoprofen, piroxicarn. ineclotienamic acid, nordihydoguaiaretic acid, and mixtures thereof 1.0.56.Any
of the preceding compositions comprising an antioxidant, e.g., selected from the group consisting of
Co-enzyme Q10, PQQ, Vitamin C, Vitamin E, Vitamin A. anethole-dithiothione, and mixtures thereof.
Any of the preceding compositions wherein the anti-microbial is pi ?old) soluble. 1.0.58.Any of the
preceding compositions comprising triciosan. I .0_5.i),Any of the preccd:;.ng eornpositions comprising
triclesan       Any of the p receding c.cmposiUons c.cmnorisin? trielosan, x 0[91. Ana (+Ric:pit:ire:I
calclum carbonate. 1.0.61.Any of the precomposition comprising tficlosau and ill ION zinc oinine.
1.0.62.Any of the preceding compositions comprising an antibacterial agent in an amount of about
0.01 to about 5 wt. % of the total composition weight. 



1.0.63.Any of the preceding compositions comprising triclosan in an amount of about 0.01 to about I
wt. percent of the total composition weight. 1.0.64.Any of the preceding compositions comprising
triclosan in an amount of about 0.3% of the total composition weight. 1.0.65.Any of the preceding
compositions comprising a whitening agent. 1.0.66.Any of the preceding compositions comprising a
whitening agent selected from a whitening active selected from the group consisting of peroxides,
metal chlorites, perborates, percarbonates, peroxyacids, hypochlorites, and combinations thereof.
1.0.67.Any of the preceding compositions further comprising hydrogen 'peroxide or a hydrogen
peroxide source, e.g., urea peroxide or a peroxide salt or complex (e.g., such as peroxyphosphate,
peroxycarbonate, perborate, peroxysilicate, or persulphate salts: for example calcium
peroxyphosphate, sodium perborate, sodium carbonate peroxide, sodium peroxyphosphate, and
potassium persulfate), or hydrogen peroxide polymer complexes such as hydrogen peroxide-polyvinyl
pyrrolidone polymer complexes. 1.0.68.Any of the preceding compositions further comprising an agent
that interferes with or prevents bacterial attachment, e.g., solbrol or chitosan. 1.0.69.Any of the
preceding compositions further comprising a source of calcium and- phosphate selected from (i)
calcium-glass complexes, e.g., calcium sodium phosphosilicates, and (ii) calcium-protein complexes,
e.g.. casein phosphopeptideamorphous calcium phosphate. 1.0.70.Any of the preceding compositions
further comprising a physiologically acceptable potassium salt, e.g., potassium nitrate or potassium
chloride, in an amount effective to reduce dentinal sensitivity. i .0.7 I.Any or thc. preceding
Compositions eomprisino from about. OHklhont  0.7.)!Le.c.eptable poiassitan salt, e.g." potassium
Hitt::pers.ssiu.:t chkyride. 



Any of the preeedi hit compositions effeerk'e k.ccon wdplioarithx e.g., with brushing, toreduce or
inhibit, (Orin:Ilion of dental oarit-s, (iur inhibit pre-ea Hods lesions of the enamel.,as detected by igcali
imrive lipht-indticed  fluorescence (QLE) or electrical caries measurement ft/CM). (iii) educe oribit
demineralization and promote remineralization of the teeth, (iv) reduce hypersensitivity of the teeth, (v)
reduce or inhibit ttatis, (vi) promote healing of sores or cuts in the mouth, (vii) reduce levels of acid
producing bacteria, ( viii) to increase relative levels of arginolytic bacteria, (ix) inhibit microbial biofilm
formation in the oral cavity, (x) raise andlor maintain plaque pH at levels of at least pH 5.5 following
sugar challenge, (xi) reduce plaque accumulation, (xii) treat, relieve or reduce dry mouth, (xiii) clean
the teeth and oral cavity (xiv) reduce erosion, (xv)whiren teeth, (xvimmunize the teeth against
cariogenic bacteria; and/or (strip promote systemic health, including cardiovascular health, e.g., by
reducing potential for systemic it-di:elicit via the oral tissues. 1,0.73.A composition obtained or
obtainable by combining the ingredients as set forth in any of the preceding compositions. 1.0.74.Any
of the preceding comptisi I ions in a form selected from mouthrinse, toothpaste, tooth gel, tooth
powder, non-abrasive gel. mousse, foam, mouth spray, lozenge, oral tablet, dental implement. anti pet
care product. 1,0.75.Any of the preceding compositions ix herein the composition is toothpaste.
1.0.76.Any of the preceding compositions ix herein the composition is a toothpaste optionally further
comprising one or more of ono or more of water, abrasives, surfactants, foaming agents, vitamins,
polymers. enzymes. hunk-plants, thickeners, antimicrobial agents, preservatives, flavorings, colorings
anSor con ,binations thereof. 1.0.77.Any of the preceding compositions 1.0 1,0.74 wherein the
composition is a mouthwash. 1.0.78.Any of the preceding ompositions timber comprising a breath
freshener, fragrance or flavoring. [0016]Levels of active ingredients will ry based on the nature of the
delivery sys t 



and the particular active. For example, the basic amino acid may be present at levels from, e.g., about
0.1 to about 20 wt 5/0,expressed as weight of free base), e.g., about 0.1 to about 3 wt % for a
mouthrinse, about 1 to about 10 ttvt % for a consumer toothpaste or about 7 to about 20 wt bti for a
professional or prescription treatment product. Fluoride may be present at levels of e.g., about 25 to
about 25,000 ppm. for example about 25 to about 250 pont for a rnouthrinse, about 750 to about 2,000
pprn for a consumer toothpaste, or about 2,000 to about 25,000 ppm for a professional or prescription
treatment product. Levels of antibacterial will  vary similarly, with levels used in toothpaste being .g.,
about 5 to about 15 times greater than used in mouthrinse. For example, a triclosan mouthrinse may
contain, e.g., about 0.03 wt % triclosan while a trictosan toothpaste may contain, e.g., about 0.3 vvt %
triclosan. 100171The soluble calcium salts may be present in an amount of from about 0.01 wt % to
about 10 \tit percent, e.g., about 0.1 to about 2% for a mouth rinse and about 1 wt 7-j, to about 5 wt %
or higher for a dentifrice. The weights of the calcium salts wil of course vary depending on the counter
ion. 100181In another embodiment, the invention encompasses a method to improve oral health
comprising applying an effective amount of the oral composition of any- of the embodiments under
Compositions 1.0- 1.0.78 to the oral cavity of a subject in need thereof, e.g., a method to reduce or
inhibit formation of dental caries, reduce, repair or inhibit early enamel lesions, e.g., as detected by
quantitative light-induced fluorescence (QLF) or electrical caries measurement (ECM). reduce or
inhibit demineralization and promote remineralization of the teeth, iv. reduce hypersensitivity of the
teeth, v. reduce or inhibit gingivitis, promote healing of sores or cuts in the mouth, vii,reduce levels of
acid producing bacteria, viii. to increase relative levels of arginolytic bacteria, ix. inhibit microbial
biofilm formation in the oral cavity, x. raise and/or maintain plaque pH at levels of at least pH 5.5
following sugar challenge, xi. reduce plaque aecuintilatiun, xrtreat dry mouth, enhance systemic
health, i1ciudicg ctrctivctarhealth. e.g.. nyarcing p.m.:it:al 



f;..W systetniv itiferition via the oral Ussue Xi,.whiten t reduce erosionthe teeth,.       nize r protect) the
teeth against cariogenne bacteria and their effects, and/or clean the teeth and oral cavity. 100191The
invention further comprises the use of arginine in the manufacture of a Composition of the Invention,
e.g., for use in any of the indications set forth in the above method. Basic Amino Acids 10020]The
basic amino acids which can be used in the compositions and methods of the invention include not
only naturally occurring basic amino acids, such as arginine, lysine. and histidine, but also any basic
amino acids having a carboxyl group and an amino group in the molecule, which are water-soluble
and provide an aqueous solution with a pU of about 7 or greater. 100211Accordingly, basic amino
acids include, but are not limited to, arginine, lysine, citrullene, omithine, creatine, histidine,
diaminobutanoie acid, diaminoproprionie acid, salts thereof or combinations thereof, In a particular
embodiment, the basic amino acids are selected from arginine, citrullene, and ornithine. 100221In
certain embodiments, the basic amino acid is arginine, for \ample, L-arginine. or a salt thereof
100231The compositions of the invention are intended for topical use in the mouth and so salts for use
in the present invention should be safe for such use, in the amounts and concentrations provided.
Suitable salts include salts known in the art to be pharmaceutically acceptable salts are generally
considered to be physiologically acceptable in the amounts and concentrations provided.
Physiologically acceptable salts include those derived from pharmaceutically acceptable inorganic or
organic acids or bases, for example acid addition salts formed by acids which form a physiological
acceptable anion, e.g., hydrochloride or bminide salt. and base addiiiirm salts formed by bases which
form a ph!..isiologically acceptable canon, fiar example those derived from alkali metals such as
pottissidm and sodium or alkaline earth metals such as calcium and magnesiont :thyicaliy acecrlabki
salts may be ebtaincti using standard procedures IcacnNB in the art CUE ."::,:a1112:. LT. :1:act;lig a
sufficiently basic compound such as an amine with a suitable acid iViiiariainita acceptable anion.  



wt. (1,40 to about 20 wt. % of the total composition weight, about 1 wit.about 10 wt. % of the total
composition weight, for example about 1.5 wt. %, about 3.75 wt. %. about 5 wt. %, or about 7.5 wt. %
of the total composition weight. 100251RDA: RDA is an abbreviation for radioactiveabrasion, a relative
measure of abrasivity. Typically, extracted human or cow teeth are irradiated in a neutron flux,
mounted in methylmethacrylate (bone glue), stripped of enamel, Inserted into a brushing-machine,
brushed by American Dental Association (ADA) standards (reference toothbrush, 150g pressure, 1500
strokes, 4-to-1 water-toothpaste slurry). The radioactivity of the rinsewater is then measured and
recorded. For experimental control, the test is repeated with an ADA reference toothpaste made of
calcium pyrophosphate, with this measurement given a value of 100 to calibrate the relative scale.
100261Fluoride Ion Source: The oral care compositions may further include one or more fluoride ion
sources, e.g., soluble fluoride salts. As free fluoride ions may react in aqueous solution with free
calcium ions, the fluoride may be covalently bound to another atom, e.g., selected from
fluorophosphates e.g., sodium monofluorophosphate, fluorosilic.ates, sodium fluorosilicate,
ammonium fluorosilicate, and fluorosulfates,hexatluorosullate, and combinations thereof; or the
fluoride may be sequestered from the calcium ions andior either the fluoride or the calcium or both
provided in a nonaqueous system. 100271A wide variety of fluoride ion-yielding materials can be
employed as sources of soluble fluoride in the present compositions. Examples of suitable fluoride
ion-yielding materials are found in U.S. Pat. No. 3,535,421, to Briner et al.; U.S. Pat. No. 4,885,155. to
Parran, Jr. et al. and U.S. Pat. No, 3,678,154, to Widder et al., incorporated herein by reference.
100281Representative fluoride ion sources include, but are not limited to, stannous fluoride, sodium
fluoride, potassium. fluoride, sodium monolluorophosphaie, sodium fluurosilicate, ammonium
fluorosilicate. amine fluoride, ammonium iluorioe. and combinations (hereof in certain embodiments
the fluoride ion source ieludes stirmagi fluorkfic, sodium fluoride, sediurn moncifluorophosphate as
well as inixtuffes :hereof: As noted, because orate peamtial for reaction with the calcium in the
cpinposifions ffifflit; invention, however, where. the fluoride subs are provided in sof utlim with fife
composition!, aff the invemion" they are preferably salts wherein the fluoride is co V...r!'V bound :1.1
braid fer afoul, e.g.. as in sodium moncifluorophosphate, rather than merely if:Heil:iv.fiff" "Is in  in
fluorid 100291In certain embodiments, the oral cam composition of the invention may also contain a
source of fluoride ions or fluorine-providing ingredient in amounts sufficient to supply about 25 ppm to
about 25,000 ppm of fluoride ions, generally at least about 500 ppm, e.g., about 500 to about 2000
ppm, eu., about 1000 to about 1600 ppm, e.g., about 1450 ppm. The appropriate level of fluoride will
depend on the particular application. A mouthwash, for example, would typically have about 100 to
about 250 ppm fluoride. A toothpaste for general consumer use would typically have about 1000 about
1500 ppm, with pediatric toothpaste having somewhat less. A dentifrice or cozhing for professional
application could have a.s much as about 5,000 or even about 25,000 ppm fluoride. 100301Fluoride
ion sources may he added to the compositions of the invention at a level of about 0.01 wt. % to about
10 wt. % in one embodiment or about 0.03 wt. % to about 5 wt. %. and in another enthodilnent about
0.1?in to about wt. % by weight of the composition in another ernlyAi went. liVeighfs erfluoride salts to
provide the appropriate level of fluoride ion will obviously van based on the weight of the counter ion in
the salt. 



Abrasives 100311The Compositions of the Invention may comprise a calcium phosphate abrasive,
tricalcium phosphate (Ca.,41'04);0, lb/army:apatite teatiort)04)6(0102), or dicalcium phosphate
dihydrate (eal4PO4  21120. itO sometimes retbned to herein as Dical) or calcium pyrophosphate; or
other poorly solid* calcium salt. e.g., calcium carbonate. [0032jThe compositions may include one or
more additional particulate materials, for example silica abrasives such as precipitated silicas having a
mean particle size of up to about 20 microns, such as Zeodent II 5 marketed by J. Ni. Huber. Other
useful abrasives also include sodium metaphosphate, potassium metaphosphate, aluminum silicate,
calcined alumina, bentonite or other siliceous materials, or combinations thereof [00331The silica
abrasive polishing materials useful herein, as well as the other abrasiveshave an average particle size
ranainc between about OA and about 30     bout 5 to about 15 microns. The ci1ica abrasives can be
from precipitated silica or gels, such as the silica xeroaels described in U.S. Pat. No. 3,538,230, to
Pader et al. and U.S. Pat. No. 3,862,307, to Digiulio, both incorporated herein by reference. Particular
silica xerogeis are marketed under the trade name Syloid" by the W. R. Grace & Co., Davison
Chemical Division_ The precipitated silica materials include those marketed by the J. M.   Huber Corp.
under the trade name Zeodentg, including the silica carrying the designation Zeodent 115 and 119.
These silica abrasives are described in U.S. Pat. No. 4,340,583, to Wason, incorporated herein by
reference. 100341In certain embodiments, abrasive materials useful in the practice compositions in
accordance with the invention include silica gels and precipitated amorphous silica having an oil
absorption value of about less than about 100 cc/lOU silica and in the range of about 45 cc/100 g to
about 70 cc/100 2 silica. Oil absorption values are measured using the ASTA Rub-Out Method D281.
In certain embodiments, the silicas are colloidal particles having an average particle size of about 3
microns to about 12 microns, and about 5 to about 10 microns. [0035]In particular embodiments, the
abrasive materials comprise a large fraction of very small particles, e.g., having a d50 less than about
5 microns, for example, small particle silica (SPS) having a d50 of about 3 to about 4 microns, for
example Sorbosil AC414ki (Ineos). Such small particles are particularly useful in formulations targeted
at reducing hypersensitivity. The small particle component may be present in combination with a
second larger particle abrasive. In certain embodiments, for example, the formulation comprises about
3 to about 8% SPS and about 25 to about 45% of a conventional abrasive. [00361Low oil absorption
silica abrasives particularly useful in the practice of the invention are marketed under the trade
designation Sylodent XWA:gm by Davison Chemical Division of W.R. Grace & Co., Baltimore, Md.
21203. Sylodent 650 ryltrA, a silica hydrogel composed of particles of colloidal silica having a water
content of about 29% by weight averaging about 7 to about 10 microns in diameter, and an oil
absorption of less than about 70 cc/100 g of silica is an example of a low oil absorption silica abrasive
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 about 60% by -weight, in other embodiment
about 20 to about 45% by weight. and in another embridiinein about 30 la abein. 50% by weight. A
Tglitiatictiiir 21100t3g 10031The orai care ccnines:a:ions or the insernicii also may iniertidc Lin a the
amount of foam that is produced when the oral cavity is brushed. 



(0038]illustrative examples of agents that increase the amouat 1.0: [-coin insrk not LitTriWii to
polyox)eliwiene and certain poiy mars ine iudi rig., bidd!.girivie  polymers. 100391The polyoxyethylene
may increase the amount of foam and the thickness of the foam generated by the oral care carrier
component of the present invention. Polyoxyethylene is also commonly known as polyethylene glycol
("PEG') or polyethylene oxide. The polyoxyethylenes suitable for this invention will have a molecular
weight of about 200,000 to about 7,000,000. In one embodiment the molecular weitilit will be about
600,000 to about 2,000,000 and in another embodiment about 800.000 to about 1,000,000. Polyoxv is
the trade name for the high molecular weight polyoxyethylene produced by Union Carbide. 1.0040]The
polyoxyethylene may be present in an amonnt of about lu/l, to about 90%, in one embodiment about
5% to about 50% and iji another embodiment about 10% to about 20% by weight of the oral care
carrier coniponemdie oral care compositions of the present invention. The dosage of foaming agent in
the ond care composition (i.e., a single dose) is about 0.01. to about 0.9 % by weight, aboul 0.05 to
about 0.5% by weight, and in another embodiment about 0.1 to about 0.2 % by weight. 100411the
invention contains anionic surfactants, for example water-soluble salts of higher ratty acid
mahoglyceride monosulthtes, such as the. sodium salt of the monosullated monoLaly Oat& of
hydrogenated coconut oil fatty acids such as sodium N-methy I N-cocciy1taurate, sodium cocomo-gl
c.eride sulfate, higher alkyl sulfates, such as sodium lauryl sulfate.. iii.higher alkyl-ether sulfates, e.g.,
of formula C1-13(CH2),,CH2(0C1-120,12)nOSO3X, wherein m is 6-16, e.g., 10, n is 1-6, e.g., 2,3 or 4,
and X is Na or K, for example sodium laureth-2 sulfate (C1-13(0i216CHAPC.H2CH2120S03Na).
higher alkyl aryl suifonates such as sodium dodecyl benzene sulfona sodium !amyl benzene
sulfonatek higher alkyl sulfoacetates, such as sodium stafoacetatek hider fatty acid esters of 1.2
sulfocolaurate (X-2-ethyl laurate po sarcosinate. acetate tdodecyl sodium propane suifbnate, and
sodium lauryl 



-higher alkyl' is meant. nt is selected from sodium laund sulfate and  lar embodiments, the nionic  WO
2009/100263PCT/US2009/033289 100421the anionic surfactant is present in an amount which is
effective, e.g., > about 0.01% by weight of the formulation, but notconcentration which would be
irritating to the oral tissue, e.g., < about 10%, and optimal concentrations depend on the particular
formulation and the particular surfactant. For example, concentrations used or a mouthwash are
typically on the order of one tenth that used for a toothpaste. In one embodiment, the anionic
surfactant is present in a toothpaste at from about 0.3% to about 4.5'ziai by weight, e.g., about 1.5%.
100431The Compositions of the Invention may optionally contain mixtures of surfactants, comprising
anionic surfactants and other surfactants which may be anionic, cationic, zwitterionic or nonionic.
Generally, surfactants are those which are reasonably stable throughout a wide p1-I range.
Surfactants are described more fully, for example, in U.S. Pat. No. 3,959,458, to Agricola et al.; U.S.
Pat. No. 3,937,807, to Haefelet and U.S. Pat No. 4,051,234, to Gieske et al., which are incorporated
herein by reference. [0044]In certain embodiments, the anionic surfactants useful herein include the
water- soluble salts of alkyl sulfates having about 10 to about 18 carbon atoms in the alkyl radical and
the water-soluble salts of sulfonated monoglyeerides of fatty acids having about 10 to about 18 carbon
atoms. Sodium lauryl sulfate, sodium lauroyl sarcosinate and sodium coconut monoglyceride
suifonates are examples of anionic surfactants of this type. Mixtures of anionic surfactants may also
be utilized. [0045]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 laury trimethylammonium chloride, cetyl
pyridinium chloride, cetyl trimethylammonium bromide,
di-isobutylphenoxyethyldimethylbenzylammonium chloride, coconut alkyltrimethylammonium nitrite,
cetyl pyridinium fluoride, and mixtures thereof 



100461Illustrathe cationic surfactants are the quaternary affitilurliuril flaorides duscribed in U.S. Pat.
No. 3.535,421. to Briner ct al" herein incorporated by reference. C:ertain cationic surfactants can also
act as germicides in the compositions. [00471]]hts!.rative tiont?hic ser:le/ants that can be used in the
comptisitiihnshe invention can be broadly defined as compounds produced by the
Gine:eh-Rini:inSCKY C? de groups (hydrophilic in iiture) cc,ith on orgaitte hydoophuhic dompiound
which nay r.-ie aliphatic or alkylarornutic in ttaw.rc. Tkamples of suitable nonionic surfactants include:
bat  are not limited u. 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 dialkyl sulfoxides and mixtures of such materials. 100481In
certain embodiments, zwitterionic synthetic surfactants useful in the present invention can be broadly
described as derivatives of aliphatic quaternary ammonium, phosphomium, and sulfonium
compounds, .n which the aliphatic radicals can be straight chain or branched, and wherein one lithe
aliphatic subsiituents contains about 8 to about 18 carbon atoms and one coma iris an anionic
viatcr-solubififing group, e.g., carboxy, sultbnate, sulfige, phosphate or phosphonate. IlInstrative
examples of the surfactants suited for inclusion into the composition include., but are not limited to,
sodium alkyl sulfate, sodium lauroyl sarcosinate, cocoamidopropyl hatable and poi) Rotate 20, and
combinations thereof 100491In a particular embodiment. the Composition of the Invention comprises
sodium lauryl sulfate. 100501The surfactant or mixtures orcorurizalbic surfactants can be present in
the compositions or the present invention in about 0.to about. 5%, in another embodiment about 0.3%
to about 3% and in another etabadi 11cm about 0.5% to about 2% by weight of the total. COMposition.
Flavoring Agents 100511The oral care compositions of the invention may also include a flavoring
agent. Flavoring agents which are 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, carvonet and anethole. Certain embodiments employ the oils of peppermint
and spewmint. [0052jThe flavoring agent is incorporated in the oral composition at a coneentra about
0.1 to about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of flavoring agent in
the individual oral care composition dosage (i.e. 



to about 0.05% by weight and in another embodiment about 0.005 to about 0.015% by weight.
Chelan))) aizenis 100531The 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. Binding of this
calcium weakens the bacterial cell wall and augments bacterial Isis. 100541Another group of agents
suitable for use as chelating auents in the present invention are the soluble pyrophosphates. The
pyrophosphate salts used in the present compositions can be any of the alkali metal pyrophosphate
salts. In certain embodiments, salts include tetra alkali metal pyrophosphate, dialkali metal diacid
pyrophosphate, trialkali metal monoacid pyrophosphate and mixtures thereof, wherein the alkali
metals are sodium or potassium. The salts are useful in both their hydrated and unhydrated forms. An
effective amount of pyrophosphate salt useful in the present composition is generally enough to
provide at least about 1 wt. % pyrophosphate ions, about 1.5 wt. % to about 6 wt. %, about 3.5 wt. %
to about 6 wt. % of such ions. Polymers 100551The oral care compositions of the invention also
optionally include one or more polymers, such as polyethylene glycols, polyvinylmethyl ether mateic
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 fully neutralized water
soluble alkali metal (e.g., potassium and sodium) or ammonium salts. 100561Particularly when
noncationic antibacterial agents or antibacterial agents, e,g., triclosan. are included in any of the
dentifrice components, there is also preferably included from about 0.05 to about 5% of an agent
which enhances the delivery and retention of the agents to, and retention thereof on oral surfaces.
Such agents useful in the present invention are disclosed in U.S, Pat. Nos. 5,188.821 and 5,192,531;
:aid include synthetic anionic polymeric polycarboxylates, such us 14 to 4:I copolymers of mateie
anhydride Or ...wit; pi ith another poly merlzable tally leiticallsi unsaturated monomer, prelcrahiy met in
1 vim. I ethcrinniliji; umydridehaving a im31(ttiiiiir eigka 00, vi,) of about 3 os. 00 to 21-..c-ot 1,000,000,
must: preferably about MAO abrita 800,000. These copc:.;knars arc for example as Ganlalit ji.lign AN
i19 (M. W. 500.000), AN 1.19Z3it,LtOil) and preferably S-01 Phartna.ceutical Grade tAitAki, 700,0001
available froin 1SP Techndeigies, Inc.. Ron nc:I Brook, N.J. 08805. The enhancitut ,tgetits when
present are present in amounts  about 0.05 to about 3% by weight. 100571Other operative polymers
include those such as the 1:1 copolymers of maleic anhydride with ethyl acrylate, hydroxyethyi
methacrylate. N-viny1-2-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-viny1-2-pyrrolidone.
100581Suitable generally, are polymerized olefirtically or ethylenically unsaturated 



carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at least one
carboxy I group, that is, an acid containing an clefinic double bond which readily functions in
polymerization because ails presence in the monomer molecule either in the alpha-beta position with
respect to a carboxyl group or LIS part of a terminal methylene grouping. Illustrative of such acids ard
(ICI'!" Le, methaerylic, ethacry lic, alpha-chloreacrylic, crotonic, beta-acryloxy propionic, sorbic,
alpha-chlorsorbic, cinnamic, beta-styrylacrylic,           itaconic, citraconic, inesaconic, glutaconic,
aconitic, alpha-pheny !acrylic, 2-bentyl acrylic, 2-cyclohexylacrylic, angelic. umbellic, fumaric, maleic
acids and anhydrides. Other different olefinic monomers copolymerizable vtith such carboxylic
monomers include vinylacetate, vinyl chloride, dimethyl maleate and the like. Copolymers contain
sufficient carboxylic salt groups for water-solubility. 100591A further class of polymeric agents
includes a composition containing homopolymers of substituted aerylantidds andjor homopolAmers of
unsaturated sal Ionic acids and salts thereof, in particular where polymers are based on unsaturated
sulfonic acids selected from acrylatnidoalykane sulfonic acids such as 2-acrylamide 2 methylpropane
sulfonic acid having a molecular weight of about 1,000 to about 2,000,000, described in U.S. Pat. No.
4,842,847, Jun. 27, 1989 to Zahid, incorporated herein by reference. Another useful class of polymeric
agents includes polyarnino acids, particularly those containing proportions of anionic surface-active
amino acids such as aspartic acid, glutamic acid and phosphoserine, as disclosed in U.S. Pat. No.
4,866,161 Sikes et al., incorporated herein hy reference. 100601in preparing oral ccid some thickening
material to provide a desirabie consistency or to stabilize ohance the performance of the formulation.
In certain embodiments. the thickenii carboxyvinyl polymers, carrageenan, hydro-Ayetbyl cellulose and
water soluble salts  cellulossuch as sodium carboxymethyl cellulose and sodium carhoxymethyl
hydroxyethyl cellulose. Natural gums such as kara).-a, gum arabic, and gum tratiacanth 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% by weight of the total
composition are used. Enzymes 100611The oral care compositions of the invention may also
optionally include one or more enzymes. Useful enzymes include any of the available proteases,
glucanohydrolases, endoglyeosidases, amylases, mutanases, I panics and imicitiases or compatible
mixtures thereof. In certain embodiments. the enry.rne is a protease, dextranase, endoglycosidase
and mutanase. In another embodiment, the ,nizynte. Li papain, endoglycosidase or a. mixture of
dextranase and mutanase. Additional enzymes suitable for use in the present invention are disclosed
in 11.5. Pat. No. 5,000,939 to Ming ci. al., 11.5. Pat. No. 4,992,420; Li .5. Pat. No. 4,355.022; U.S.
Pat. No. 4.,154.815; U.S. Pat. No. 4,058,595; U.S. Pat. No. 3,991,177; and 1.1.S. Pat. No. 3,696,191
all incorporated herein by. reference. An enzyme of a mixture of several eoruNtibie enzymes in the
current invention consuitutes about 0.002% to about 2.0% in one embodiment or about 0,05% to
about 1.5% in another embodiment or in yet another embodiment about 0.1`)/0 to about 0.5%. Water
[00621Water may 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 and includes about 10% to about 90%, about
20% to about 60% or about 10% to about 30% by weight of the oral compositions. 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 any components of the invention. 11 umectants 



100631Within certain embodiments of the oral cony+n., it is also desirable to incorporate a humectant
to prevent the composition from hardening upon exposure to air. Certain humectants can also impart
desirable sweetness or flavor to dentifrice compositions. The humectant, on a pure humectant basis,
uenerally includesto about 70% in one  embodiment or about 30% to about 65% in another
embodiment  by weight of the dentifrice composition. 100641Suitable humectants include edible
poiyhydnc alcohols such ascerine, 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. 100651In addition to the above
described component 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, ad-les-ives, sudsing agents, flavoring agents, sweetening agents, additional antiplth1c.0
agents, abrasives, and coloring agents. These and other optional components are further described in
U.S. Pat No. 5,00,597, to Majcti; U.S. Pat. No. 3.959.458 to A Lfricola et al. and U.S. Pat. No.
3,937,807, to Haelble, all being incorporated herain by reference. Methods of Manufacture 10066]The
compositions of the present invention can be made using methods which are common in the oral
product area. 100671In one illustrative embodiment, the oral care composition is made by neutralizing
arginine in a gel phase with phosphoric acid and mixing to ft-trin Premix I. 100681Actives such as, for
example. calcium salts. vitamins, CPC, fluoride, abrasives, and any other desired active ingredients
are added to Premix I and mixed to form Premix 2. 100691A toothpaste base, for example. dicalcium
phosphate is added to Premix - and mixed. the final slurry is formed into an oral care product.
Composition Use 100701The present invention in its method aspect involves applying to the oral
cavity a 



safe and effective amount of the compositions described herein. 100711The compositions and
methods aecordinz to the invention aremethod to protectremineratization in particular to recb inhibit
formtion and promote  alization of the teeth, reduce hvr.erscnsitivitvIf the teeth, and reduce, repair o
enamelmanthative a nduced fluorescence (OLF) or electronic caries  100721Quantitative
Light-induced fluorescence is a visible light fluorescence that can detect early lesions and
longitudinally monitor the progression or regression. Normal teeth fluoresce in visible light;
demineralized teeth do not or do so only to a lesser degree. The area of demineralization can be
quantified and its progress monitored. Blue laser light is used to make the teeth auto fluoresce, Areas
that have lost mineral have lower fluorescence and appear darker in comparison to a sound tooth
surface. Software is used to quantify the fluorescence from a white spot or the area/volume associated
with the lesion. Generally, subjects with existing white spot lesions are recruited as panelists. The
measurements are performed in vivo with real teeth. The lesion area/volume is measured at the
beginning of the clinical, The reduction (improvemenl I in [egiOn aleal/VOPUTPU is measured at the
end of 6 months of product use, 'The data is often reported as a percent improvement versus baseline.
000731Electrical Caries Monitoring is a technique used to measure mineral content of the tooth based
on electrical resistance. I ilectrical conductance measurement exploits the fact that the fluid-tilled
tubules exposed upon demineralization and erosion of the enamel conduct electricity. As a. tooth
loses mineral, ii becomes less resistive to electrical current due io increased porosity. An increase in
the conductance of the. patient's teeth therefore may indicate demineralization, General]) , studies are
conducted of root surfaces with an existing lesion. The measurements are performed invivo with real
teeth. Changes in electrical resistance before and after 6 month treatments arc made. fn addition, a
classical caries score for root surfeces is made using a tactile probe. The hardness is classified on a
three point scale: hard, leathery, or soft. in this type at-study, typically the results are reported as
electrical resistance (higher number is better) for the ECM measurements and an improvement in
hardness of the lesion based on the tactile probe score. [0074]The Compositions of the Invention are
thus useful in a method to reduce early lesions of the enamel (as measured by Qiffi or ECM) relative
to a composition lacking effective amounts of fluorine and/or arginine. [00751The Compositions of the
invention are additionally useful in methods to reduce harmful bacteria in the oral cavity, fbr example
methods to reduce or inhibit gingivitis, reduce levels of acid producing bacteria, to increase relative
levels of argintnytic bacteria, inhibit microbial bioldm formation in the oral cavity raise andfor maintain
plaque pH at levels of at least pH about 5.5 following sugar chal]enge. reduce plaque accumulation,
and/or clean the teeth and oral cavity.  100761Finally, by increasing the pH in tile mouth and
discouraging pathogenic bacteria, the Compositions of the Invention are useful to promote healing of
sores or cuts in the mouth. 



100771The compositions and methods according to the invention can be incorporated into oral
compositions for the care of the mouth and teeth such as toothpastes, transparent pastes, gels, mouth
rinses, sprays and chewing gum. 100781Enhancing oral health also provides benefits in systemic
health, as the oral tissues can be gateways for systemic infections. Good oral health is associated with
systemic health, including cardiovascular health. The compositions and methods of the invention
provide particular benefits because basic amino acids, especially arginine, are sources of nitrogen
which supply NO synthesis pathways and thusI etmance microcirculation in the oral tissues. Providing
a less acidic oral envimnment is aiso helpful in reducing gastric distress and creates an environment
less favorable to Mel iohacter. which is associated with gastric ulcers. Arginine in particular is required
Ear high expression of specific iTINIThile Cell receptors, for example "I-cell receptors, so that arginine
can enhance an effective immune response. The compositions and methods of the invention ace thus
useful to enhance systemic health, including cardiovascular health. 100791As used throughout,
ranges are used as shorthand for describing each and every value that. is within the range. Any value
within the range can be selected as the terminus of the range. In addition, all references c i lcx1 herein
are hereby incorporated by reference in their entireties. In the event of a conflict in a definilion in the
present disclosure and that of a cited reference, the present disclosure controls. It is understood that
when formulations are described, they may be described in terms of their Meredients, as is common in
the art, notwithstanding that these ingredients may react with one another in the actual formulation as
it is made, stored and used, and such products are intended to be covered by the formulations
described. 100801The following examples furtherbe aid demonstrate embodiments within the scope of
the present invention. The examples a oleiv for       d are not to he construed as :imitations of this
invention as many variations are at 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
EXAMPLE I- Mouth rinses Formulations of the invention are prepared with the followingclients: RAW
MATERIAL Deionized Water WEI GILT ..4, QS 



Xylitol 2.00000 L-Arginine 0.50000 HydroxyethyI cellulose 0.43000 Flavor 0.40000 Methyl paraben
0.20000 Dibasic potassium phosphate 0.08000 Potassium chloride 0.06200 Potassium phosphate
monobasic 0.04300 Calcium lactate 0.01000 Magnesitun chloride 



O. 005'90 Food colorant 0.000;t: Sodiumd.c. 0.0045 '1'0 l'A L, 100.00000  RAW M.A.'1ER I AL WE I (;
FIT 'Yo DciOrliZeill Water QS Glycerin 10.000 704 Sorbitol 10.000 95% Fithian& 6.1)00 Polysorbate
20 



1.000 Sodium benzoate 0.110 Calcium citrate 0.600 Sodium Sacharin 0.020 Phosphoric acid 85%
0.080 11,-Arainine 0.600 Flavor 0.200 Colorants 0.001 TOTAL 100.000 pII 9.0 
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CLAIMS 

1. An oral care composition comprising  

a. a basic amino acid, in free or salt form; 

b. a soluble calcium salt selected from calcium glycerophosphate and salts of soluble 

carboxylic acids; 

wherein the basic amino acid and the soluble calcium salt are present in an amount 

effective to reduce or inhibit formation of dental caries. 

2. An oral care composition according to claim 1 wherein the basic amino acid is arginine or 

a salt thereof. 

3. An oral care composition according to claim 1 or 2 wherein the calcium salt is selected 

from calcium citrate, calcium malate, calcium lactate, calcium formate, calcium fumarate, 

calcium gluconate, calcium lactate gluconate, calcium aspartate, and calcium propionate; 

and mixtures thereof. 

4. An oral care compositions according to any of claims 1-3 further comprising a fluoride 

source wherein the fluoride is covalently bound to another atom. 

5. The oral care composition according to claim 4 wherein the fluoride source is sodium 

monoflurophosphate.   

6. The oral care composition according to any of the preceding claims in the form of a 

dentifrice.  

7. The oral care composition according to any of claims 1-5 in the form of a mouth rinse.  

8. Use of an effective amount of the oral composition of any of claims 1 - 7 in the 

manufacture of a medicament for  

a. reducing or inhibiting formation of dental caries,  

b. reducing, repairing or inhibiting early enamel lesions,  

c. reducing or inhibiting demineralization and promoting remineralization of the 

teeth, 

d. reducing hypersensitivity of the teeth, 

e. reducing or inhibiting gingivitis,  

CLAIMS 1. An oral care composition comprising a. a basic amino acid, in free or salt form; b. a soluble
calcium salt selected from calcium glycerophosphate and salts of soluble carboxylic acids; wherein the
basic amino acid and the soluble calcium salt are present in an amount effective to reduce or inhibit
formation of dental caries. 2. An oral care composition according to claim 1 wherein the basic amino
acid is arginine or a salt thereof. 3. An oral care composition according to claim 1 or 2 wherein the
calcium salt is selected from calcium citrate, calcium malate, calcium lactate, calcium formate, calcium
fumarate, calcium gluconate, calcium lactate gluconate, calcium aspartate, and calcium propionate;
and mixtures thereof. 4. An oral care compositions according to any of claims 1-3 further comprising a
fluoride source wherein the fluoride is covalently bound to another atom. 5. The oral care composition
according to claim 4 wherein the fluoride source is sodium monoflurophosphate. 6. The oral care
composition according to any of the preceding claims in the form of a dentifrice. 7. The oral care
composition according to any of claims 1-5 in the form of a mouth rinse. 8. Use of an effective amount
of the oral composition of any of claims 1 - 7 in the manufacture of a medicament for a. reducing or
inhibiting formation of dental caries, b. reducing, repairing or inhibiting early enamel lesions, c.
reducing or inhibiting demineralization and promoting remineralization of the teeth, d. reducing
hypersensitivity of the teeth, e. reducing or inhibiting gingivitis,  
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f. promoting healing of sores or cuts in the mouth,  

g. reducing levels of acid producing bacteria,  

h. to increasing relative levels of  arginolytic  bacteria,  

i. inhibiting microbial biofilm formation in  the oral cavity, 

j. raising and/or maintaining plaque  pH  at levels of at least about pH 5.5 

following sugar challenge, 

k. reducing plaque accumulation,  

l. treating, relieving or reducing dry mouth,  

m. whitening teeth, 

n. enhancing systemic health, including cardiovascular health,  

o. reducing erosion of the teeth,  

p. immunizing the teeth against cariogenic bacteria and their effects, and/or  

q. cleaning the teeth and oral cavity.  

 

 

f. promoting healing of sores or cuts in the mouth, g. reducing levels of acid producing bacteria, h. to
increasing relative levels of arginolytic bacteria, i. inhibiting microbial biofilm formation in the oral
cavity, J. raising and/or maintaining plaque pH at levels of at least about pH 5.5 following sugar
challenge, k. reducing plaque accumulation, 1. treating, relieving or reducing dry mouth, m. whitening
teeth, n. enhancing systemic health, including cardiovascular health, o. reducing erosion of the teeth,
p. immunizing the teeth against cariogenic bacteria and their effects, and/or q. cleaning the teeth and
oral cavity. 
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