
COMPOSITIONS COMPRISING BASIC AMINO ACID AND SOLUBLE CARBONATE SALT
[0001]This application claims the benefit of United States Patent
Application Serial No. 61/027,424 filed February 8, 2008, the contents of
which are incorporated herein by reference. BACKGROUND OF THE INVENTION
100021Arginine 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. Commercially available arginine-based
toothpaste, such as ProClude(r) or DenCludeik, for example, contains
arginine bicarbonate; however, such salts are expensive. 10W31Arginine
bicarbonate is produced by bubbling carbon dioxide gas through a saturated
arginine aqueous solution. However, the efficiency of the existing process
needs to be improved. First, the existing process is slow, requiring 24 to
48 hours to complete the reaction. Second, carbon dioxide has very limited
solubility in water, and the solution reaches a maximum concentration of
about 1.2x1(15 Mat room temperature and normal carbon dioxide partial
pressure. Second, the solubility of arginine in water is only about 15%
weighuweight at mom temperature. Producing a concentrated arginine
bicarbonate solution (e.g., at least 40%) requires the addition of arginine
to the solution, thereby increasing production time and requires constant
monitoring of the reaction. [1310041It is Ihercilbre desirable to develop
compositions and formulations which take advantage of the benefits of
arginine, while reducing costs of the ingredients. BRIEF SUMMARY OF THE
INVENTION 100051The invention 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 fcariogenic)
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, esg" by reducing
potential for systemic infection via the oral tissues. 10006]The invention
thus comprises Composition 1.0, an oral care composition, e.g., a
dentifrice, comprising a basic amino acid, e.g., arginine, in free or salt
form, cc., arginine hydrochloride, together with a soluble carbonate salt,
e.g., sodium carbonate, sodium bicarbonate or mixtures hereof, wherein a
bicarbonate of the basic amino acid is formed in [00071By "soluble
carbonate salt" is meant any soluble salt formed by carbonic acid or 



di:Lsok eft carbon dioxide, in ;piteous solution, the carbonate ion,
bicarbonate ion, carbon  dioxide, and carbonic acid form a dynamic
equilibrium The term"carbonate" as used herein thus encompasses bicarbonate
(1-1C10311) and carbonate (C.032) forms: and mixtures thereof Soluble
carbonate salts thus include. e.g., potassium carbonate, potassium
bicarbonate, sodium carbonate, and sodium bicarbonate. [0008iBy "in situ"
is meant that the bicarbonate salt of the basic amino acid is formed within
the composition. 10009]Composition 1.0 thus includes for example any of the
following compositions: 1.0.1.Composition 1.0 wherein the basic amino acid
is arginine, lysine, citrullene" omithine, creatine, histidine,
diaminobutanoic acid, diaminopropnonic acid, salts thereof and/or
combinations thereof 1.0.2.Composition 1.0 or 1.0.1 wherein the basic amino
acid has the L-configuration. 1.0.3.Any of the preceding compositions
wherein the basic amino acid is arginine. 1.0.4.Any of the preceding
compositions wherein the basic amino acid is L-arginine. 1.0.5.Any of the
preceding compositions wherein the basic amino acid is initially provided
partially or wholly in salt form. 1.0.6.Composition 1.0.5 wherein the basic
amino acid is in initially provided to the formulation in the form of
arginine hydrochloride. 1.0.7.Any of the preceding compositions wherein the
soluble carbonate salt is sodium bicarbonate. 



1.0.8.Any of the preceding compositions wherein the basic amino acid is
present in an amount corresponding to about 0.1 - about 20%, e.g., about 1
wt.% to about 10 wt. 9/11. of the total composition weight, the weight of
the basic amino acid being calculated as free base form. 1.0.9.Composition
1.0.8 wherein the basic amino acid is prescni in an amount of about 1.5,
about 3.75, about 5, or about 7,5 wt. % of the total compositioa weight. I
0,Any of the preceding cumposidoos ecanpri<ing a .flucr:dce. p,.' eI
iltioricie is covideolly hound to another atom, e.g., selected frOlTi 1,;
dcro-phospl1ates sodium inc1/2notlunrophosphate, flucirosilicates, e.g..
sodium rioorosiho:dc, w.nmenMdn nuorosilicate, and itherosui Mk's, C,14"
hCA811 uoros:ii fate, and certbiadtIons thereof I ft. IComposition 1.0.10
wherein the Booride salt is sodium monoilti aphosphate.  WO
2009/100279PCT/US2009/033308 1.0.12.Any of the preceding compositions
wherein a fluoride salt is present in an amount of about 0.01 wt. % to
about 2 wt. % of the total composition weight. 1.0.13.Any of the preceding
compositions wherein a fluoride salt provides fluoride ion in an amount of
about 0.1 to about 0.2 wt. % of the total composition weight. 1.0.14.Any of
the preceding compositions wherein a soluble fluoride salt provides
fluoride ion in an amount of from about 50 to about 25,000 ppm. 1.0.15.Any
of the preceding compositions which is a dentifrice having about 750 to
about 2000 ppm available fluoride ion. 



1.0.16.Any of the preceding compositions wherein the composition comprises
about 1000 to about 1500 ppm fluoride ion. 1.0.17.Any of the preceding
compositions wherein the composition comprises about 450 ppm fluoride ion.
1.0.18.Any of the preceding compositions wherein the pH is about 6 to about
9. 1.0.19.Any of the preceding compositions wherein the pH is about 8 to
about 9. 1.0.20.Any of the preceding compositions further comprising an
abrasive or particulate. 1.0.21.The immediately preceding composition
wherein the abrasive or particulate is selected from sodium bicarbonate,
calcium phosphate (e.g., dicalciom phosphate dihydrate), calcium sulfate,
calcium carbonate, hydroxyapatite, precipitated calcium carbonate, silica
(e.g., hydrated silica), iron oxide, aluminum oxide, perlite, plastic
particles, e.g., polyethylene, and combinations thereof 1.0.22.The
immediately preceding composition wherein the abrasive or particulate is
selected from precipitated calcium carbonate, silica (e.g., hydrated
silica), and combinations thereof            Of the preceding compositions
comprising an abralthe in an an Loom of about 15 wt. 1/4 to about 70 wt. %
of the total composition weight. of the precedin.g conapositions comprising
ar e 1!"2CL.,e at least about 5% having a d30 4.3 I alocrc. Ness than about
5 micron-id:chi. .0.25.Any (Tithe pi-cacti:Ongsitions having a RDA of less
Man abet,: i50.of: 40 to about 140, .C..26.,Ally of she precboflPti?11Clint



WO 2009/100279PCT/US2009/033308 1.0.27.Any of the preceding compositions
wherein the anionic surfactant is selected from sodium lauryl sulfate,
sodium ether lauryl sulfate, and mixtures thereof       Any of the
preceding compositions wherein the anionic surfactant is present in an
amount of about 0.3% to about 4.5% by weight. 1.0.29.Any of the preceding
compositions comprising surfactants selected from ani cationic,
z.witterionic, and nonionic surfactants, and mixtures thereof. 1.0.30.Any
of the preceding compositions comprising at least one humectan 1.0.31.Any
of the preceding compositions comprising at least one humectant, e.g.. a
polyol, e.g., selected from glycerin, sugar alcohols, (e.g., sorbitol,
xylitol), and combinations thereof 1.0.32.Any of the preceding compositions
comprising xylitol. 1.0.33.Any of the preceding compositions comprising at
least one polymer. 1.0.34.Any of the preceding compositions comprising at
least one polymer selected from polyethylene glycols, polyvinylmethyl ether
maleic acid copolymers, polysaccharides (e.g., cellulose derivatives, for
example carboxymethyl cellulose, or polysaccharide gums, for example
xanthan gum or carrageenan gum), and combinations thereof.  Any of the
preceding compositions comprising gum strips or fragments. 



Any of the preceding compositions comprising flavoring, fragrance and/or
eon) g. Any of the preceding compositions comprising water. Any of the
preceding compositions comprising an antibacterial agent selected from ated
dipheny.1 ether (e.g. triclosan), herbal extracts and essential oils (e.g.,
rosemary  extract, tea extract, magnolia extract, thymol, menthol,
eucalyptol, geraniol. carvacrol, citral. hinokitol, catechol, methyl
salicylater epigallocatechin gallate, cpigallocatechin, gallic acid, miswak
extract., sea-buckthorn extract), bisguanide anriscptics (e.g..
chlothexidine, alexidine or octenidine), quaternary aMMonit.1M
Corripc,mAids c: bridebeit2alkerium chIcride, teirriclan, loyEdin; um CIR.%
N-tetradecv1-.1.-ethyluvrtilinium chloride. (1.1).E.PC", cji",v0Siii;?x,
octeradine" sanguinarine, pot hionedelmooincyl, salifinoe, metzli kos
rear.. :tine salts. tar example, zinc Cars ta" suituatos salts, capper
salts, iron salts), sant:Ana:int:.and oxy:4erialiog. agents (e.g., hydrogen
peroxide, buffered. sodium pt!roxYboratc or 1.1.1::rti)XyCarbOrlate),
ahlhatic acid and Psturinoperthaticin.:N..  ascorbyl stearate oleoyl
sarcosine, alkyl sulfate, dioctyl sulfosuccinate. salicylan domiphen
bromide, delmopinol, octapinol and other piperidino derivatives, nicin
preparations, chlorite salts; and mixtures of any of the foregoing.
1.0.39.Any of the preceding compositions comprising an anti-inflammatory
compound. e.g., an inhibitor of at least one of host pro-intlammatory
factors selected from matrix metalloproteinases (MAIP's), cyclooxygenases
(COX), PGE2, interleukin 1 (11..- 1 ). LL.-111 converting enzyme (ICE),
transforming growth factor p1 (TGF-[31), inducible nitric oxide synthase
(iNOS), hyaluronidase, cathepsins, nuclear factor kappa B (NF-KB), and
1.1.- I Receptor Associated Kinase (IRAK), e,g, selected from aspirin,
ketorolac, flurbiprofen, ibuprofen, naproxen, indomethaein, aspirin,
ketoprofen, piroxicarn, meclofertamic acid, nordihydoguaiaretic acid, and
mixtures thereof 1.0.40.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. anetholedithiothione, and mixtures
thereof 



1.0.41.Any of the preceding compositions comprising triclosam 1.0.42.Any of
the preceding composition comprising triclosan and ZrEr`I ion source, e.g.,
zinc citrate. 1.0.43.Any of the preceding compositions comprising triclosan
and xylitol. 1.0.44.Any of the preceding compositions comprising triclosan,
xylitol, and precipitated calcium carbonate. 1.0.45.Any of the preceding
compositions comprising solbrol and chito.san. 1.0.46.Any of the preceding
compositions further comprising an anti-calculus agent. 1.0.47.Any of the
preceding compositions further comprising an anti-calculus agent whi is a.
polyphosphate, e.g., pyrophosphate, n-11E:icily phosphate, or
hireametgphosphate, e.g.. in sodium salt tbrin.        !EIEny c.vPtfEt pre
..ctittip: compositions comprising dn antibtifACTij of about (1.01
toth01,t1 Wt" 13../t:; of the total composition 9rotglt:, 1.0.49.Any of the
preceding compositions cornpril sing ri(losa:inttt trit to abOtit I wr.
percent: of the toad composition weight.. Any of the preceding compositions
comprising triclosan in an sttneunt of tinala  of the total composition
1.0.51.Any of the preceding compositions comprising a whitening agent. 



1.0.52.Any of the preceding compositions comprising a whitening agent
selected from a whitening active selected from the group consisting of
peroxides, metal chlorites, perhorates, percarbonates, peroxyacids,
hypochlorites, and combinations thereof. 1.0.53.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, peroxy.icarbonate, 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. 1.0.54.Any of the
preceding compositions further comprising an agent that interferes with or
prevents bacterial attachment, e.g., solbrol or chitosan. 1.0.55.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
phosphopeptirleamorphous calcium phosphate. 1.0.56.Any of the preceding
compositions further comprising a soluble calcium salt, e.g., selected from
calcium sulfate, calcium chloride, calcium nitrate, calcium acetate,
calcium lactate, and combinations thereof        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. 1.0.58.Any of the preceding compositions
comprising from about 0.1%) 10 about 7.511:6ala physiologically acceptable
potassium salt, e.g., potassium nitrate aiukcir potassium. chloride.
1..(159.Any of Mc preceding compositions wliich is a toothpast...
compri(litq...ticlosnr  an anionic surfactant, and/or a compatible soluble
fluoride salt, e.;.;., sudhan aionalluorophosphate. 



Any of the preceding compositions zlifeciivc' upon app!icaticri e.g., with
brushing, to (i) reduce or inhibit formation of dental -caries. iJ1)
terhicd. repair or inh:ibit 17 c'ca.ric .s lesionsMc. enaniel, ci.g,., as
detected by 1W.:".1r;i:L1i. Vc WO 2009/100279PCT/US2009/033308 fluorescence
(QM') or electrical caries measurement CM),ice or inhibit demineralization
and promote remineralization of the teeth, (iv) reduce hypersensitivity of
the teeth. (v) reduce or inhibit gingivitis, (vi) promote healing of sores
or cuts in the mouth,     reduce levels of acid producing bacteria, (viii)
to increase relative levels of arainolytic 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
accumulation, (xii) treat, relieve or reduce dry mouth, (xi ii) 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. 1.0.61.A composition
obtained or obtainable by combining the ingredients as set forth in any of
the preceding compositions 1.0.62.Any of the preceding compositions in a
form selected from mouthrinse, toothpaste, tooth gel, tooth powder,
non-abrasive gel, mousse, foam, mouth spray, lozenge, oral tablet, dental
implement, and pet care product. 1.0.63.Any of the preceding compositions
wherein the composition is toothpaste. 1.0.64.Any of the preceding
compositions wherein the composition is a toothpaste optionally further
comprising one or more of one or more of water, abrasives, surfactants,
foaming agents, vitamins, polymers, enzymes, humectants, thickeners,
antimicrobial agents, preservatives, flavorings, colorings and/or
combinations thereof 1.0.65.Any of the preceding compositions 1.0- 1.0.61
wherein the composition is a mouthwash. 1.0.66.Any of the preceding
compositions further comprising a breath freshener, fragrance 



or flavoring. Any of the preceding compositions when made In a process of
Method 2.0 2.5. l00101Tillie present invention also encompasses method
2.tt, a methodpteparir:.2 anti:rad composition comprising mixing a basic
amino acid in tree or salt fircin and a carbe.ricdc Optionalbi! the
composition can be adb.isteda pH of abouii. 8.5 lo aboil7Ciaiber secoodars
materisis can be admixed with lo the composition to facomposition. c
.i.ccording to any of compositions 1.0-1.0.61 abone. WO
2009/100279PCT/US2009/033308 [0011]Method 2.0 thus includes, e.g., the
following embodiments: Method 2,0 wherein the carbonate salt is selected
from sodium carbonate and sodium bicarbonate. Method 2.0 or 2.1 wherein the
basic amino acid is selected from.sine, eitrullene, ornithine, creatine,
histidine, diaminobutanoic acid, diaminoproprionic acid, in free or salt
form, and/or combinations thereof. 2.3Method 2.2 wherein the basic amino
acid is arginine. 2.4Method 2.3 wherein the arginine is in a form selected
from free base, hydroxide.. hydrochloride, and mixtures thereof. Any of the
preceding methods wherein the premix is adjusted to about pH 9. The
invention thus further encompasses methods (Method 3) to (i) reduce or
inhibit formation of dental caries, (ii) reduce, repair or inhibit
pre-carious lesions of the enamel, e.g., as detected by quantitative
light-induced fluorescence IQI,E) or electrical caries measurement (ECM),
(iii) reduce or inhibit demineralization and promote 



remineralization of the teeth, (iv) reduce hypersensitivity of the teeth,
(v) reduce or inhibit gingivitis, (vi) promote healing of sores or cuts in
the mouth, (yip 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 about pH 5.5 following sugar challenge, (xi) reduce
plaque accumulation, (xii) treat, reduce or relieve dry mouth, (xiii) clean
the teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi)
immunize the teeth against cariotzenic bacteria, and/or (nil) promote
systemic health, including cardiovascular health, e.g., by reducing
potential for systemic infection via the oral tissues comprising applying a
Composition of the Invention to the oral cavity, e.g., by applying a
Composition of the Invention to the oral cavity of a patieni in need
thereof. [0012]The. invention further comprises the use of a basic amino
as: d. e.g.. arginine. in the Mantl facture of a composithm of I'M.
troyemiom iii.gy,"" in accordance wiiidt ad.) or:Er,or viti:th.xi 2, or for
use in any of the indications set forth in Method 3. WWIit may therefore be
seen by the skilled practitioner in Iticare art inin surprising technical
efRicl. and advantage of forming a bicarbonate sell. Clr a br.S;(..
11:11:1)3 Such as arginilic, insum within the oral care composition. hy
reacting a bicarno:..ate precursor and the basic amino acid precursor in
the composition NCR; Can:at relatively expensive commercially available
bicarbonate salt of a basic amino acid can be avoided without reducing the
enhanced dental treatment of teeth provided by areinine. DETAILED
DESCRIPTION OF THE INVENTION 100141Without being bound by theory, it is
believed that oral care compositions comprising arginine bicarbonate, e.g.,
arginine and bicarbonate anions, may be formed by the addition of arginine
free base and carbonate salts, e.g., sodium bicarbonate and sodium
carbonate. The use of such materials proves to be a benefit from using
arginine bicarbonate, as arginine free base and the carbonate salts are
considerably cheaper to source than arginine bicarbonate. 100151The 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. Accordingly, basic amino
acids include, but are not limited to, arginine, lysine, citrullene,
ornithine, ereatine, histidine, diaminobutanoic acid, diaminoproprionic
acid, salts thereof or combinations thereof In a particular embodiment, the
basic amino acids are selected from arginine, citrullene, and omithine. In
certain embodiments, the basic amino acid is arginine, for example,
1-arginine, or a salt thereof. 100161In various embodiments, the basic
amino acid is present in an amount ofabout 0.1 wt. % to about 20 wt. % of
the total composition weight, about I wt. % to about 10 wt. % of the total
composition weight, for example about 1.5 wt. %, about 3.75 wt. 9."0. about
5 wt. %, or about 7.5 wt. % of the total composition weight. 100171The oral
care compositions may further include one or more fluoride ion sources, 



e.g., fluoride salts which may be soluble. To enhance compatibility,
fluoride salts wherein the fluoride is covalently bound to another atom
and/or sequestered from calcium are preferred. A wide variety of fluoride
materials can be employed as sources of soluble fluoride in the present
compositions. Examples of suitable fluoride ion-yieldline materials are
found in U.S. Pat, No. 3,535,42 I, to Briner et al.; U.S. Pat. No.
4,585,155, in PHIT.fg,., In etal. and D.S. Pat.. No. 3,678,151., to Milder
iticurporisted hcatiti by retererice.. 100181Representative fluoride kin
SOtireCS include, but are not iiiiiLL'd sodium fluoride. pOtatiShITTI
fluoride, sodium rininolitiorophosphate, sodium ammonium llitorosilleate,
amine fluoride. ammonitur fluoride, and C.0 gib inatiorKiher:OC. iii
certain otobriciiments the fluoride ion source includes stannousfluoride.
sodium !iTioncren...cropfitGphate as viori.1 as tiiii,oaires The:1-c!.01..
WO 2009/100279PCT/US2009/033308 (00191In. certain embodiments, the oral
care composition of the invention rimy also contain a source of fluoride
ions or fluorine-providing ingredient in amounts sufficient to supply about
25 ppm to 25,000 ppm of fluoride ions, generally at least about 500 ppm,
e.g., about 500 to about 2000 ppm, e.g., 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 to about 1500 ppm, with pediatric
toothpaste having somewhat less. A dentifrice or coating for professional
application could have as much as 5,000 or even 25,000 ppm fluoride.
100201Fluoride ion sources may be 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 embodiment
about 0.1 wt. % to about 1 wt. % by weight of the composition in another
embodiment. Weights of fluoride salts to provide the appropriate level of
fluoride ion will obviously vary based on the weight of the counter ion in
the salt. Infl 11The Compositions of the Invention may comprise a calcium
phosphate abrasive, e.g., 1.0calci LIM phosphate (Ca:41'0412),
hydrox.yapatite (Cato(P0.06(01112), or chcalcium phosphate dihydrate
(CaH110,1  21120, also sometimes referred to herein as DiCia1) or calcium
pyrophosphate. (0022]The compositions may include one or more additional
abrasives, tbr example silica abrasives such as precipitated silicas having
a mean particle size of up to about 20 microns, such as Zeodent 115(r),
marketed by J. M. Huber. Other useful abrasives also include sodium
metaphosphate, potassium metaphosphate, aluminum silicate, calcined
alumina, bentonite or other siliceous materials, or combinations thereof
100231The silica abrasive polishing materials useful herein, as well as the
other abrasives, generally have an average particle size of about 0.1 and
about 30 microns, about Sand about 15 microns. The silica abrasives can be
from precipitated silica or silica gels, such as the silica xeroseels
described in U.S. Pat. No. 3,538,230, to Pader et al. and U.S. Pat. No.
3,862,307, to 



. bath incorporated herein by reference. Particular silica xerogels are
marketed under the trade name Svloidv by the W. R. Grace & Co., Davison
Chemical Division. The luitated silicas include those marketed by the J. M.
Huber Corp. under the trade ;mule lielocent2' including the silica carrying
the designation Zecidient 5 and !I9. These ;1k:a abras:yes are described in
U.S, Pat, NO. 4..340,583, to Was on, incorporated herein by reference.  WO
2009/100279PCT/US2009/033308 100241In certain embodiments, abrasive
materials useful in the practice of the oral care compositions in
accordance with the invention include silica gels and precipitated
amorphous silica having an oil absorption value of about less than 100
cc/100 a silica and in the range of about 45 cc/100 2 to about 70 cc/100 2
silica. Oil absorption values are measured using the ASTA Rub-Out Method
0281. 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. [00251In 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 AC43e
(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 about 8% SPS
and about 25 to about 45% of a conventional abrasive. [00261Low oil
absorption silica abrasives particularly useful in the practice of the
invention are marketed under the trade designation Sylodent XWA, by Davison
Chemical Division of W.R. Grace & Co., Baltimore, Md. 21203, Sylodent 650
WV`, 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 ID to
about 60% by weight, in other embodiment about 20 to about 45% by weight,
and in another embodiment about 30 to about 50% by weight. 100271The oral
care compositions of the invention also may include an agent to increase
the amount of foam that is produced when the oral cavity is brushed.
100281Illustrative examples of agenbs that increase the amount of foam
Moludc, but are 1101. limited to polyoxydthvibue :Ind certain polymers
including,. but not lirnika! to, aki.inata polyttidrs, 100291The
polyoxyettlytene may increase thc amoc..lnt of fonio:lie tnicknes thallk
generated by the oral care carrier compottent of the present hwersion.
Polyoxyethylem, also commonly known as polyethylene glycol cl.Pairli or
1306' :ith.);.;:.11C 



oolyoxyethy lends suitable tbr this invention will have a tuoloeulaii
weight oillthout 2CrViti:: to abi,sir. 7,000,000.. in one embodiment
Ltlf.:! itlii)L:Ck 14.a' '')Clip:01?: will be abolvi 4;":0,th)!.. i
2,000.000 and in another embodiment about 800,000 to about 1,000,000.
Polyox is the trade name for the high molecular weight polyoxyethylene
produced by Union Carbide. 100301The polyoxyethylene may be present in an
amount of about 1% to about 90%. in one embodiment about 5% to about 50%
and in another embodiment about 10% to about 20% by weight of the oral care
carrier component of the oral care compositions of the present invention.
The dosage of foaming agent in the oral care composition (i.e., a single
dose) is about 0.01 to about 0.9% by weight, about 0.05 to about 0.5% by
weight, and in another embodiment about 01 to about 0.2% by weight.
100311Another agent optionally included in the oral care composition of the
invention is a surfactant or a mixture of compatible surfactants. Suitable
surfactants are those which are reasonably stable throughout a wide pH
range, for example, anionic cationic, nonionic or zwitterionic surfactants.
100321Suitable 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
Flaefele; and U.S. Pat No. 4,051,234. to Gieske et al., which are
incorporated herein by reference. 100331In 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 monoglycerides of fatty acids having
about 10 to about IS carbon atoms. Sodium lauryl sulfate, sodium lauroyl
sarcosinate and sodium coconut monoglyceride sulfonates are examples of
anionic surfactants of this type. Mixtures Of anionic surfactants may also
be utilized. 100341In another embodiment, cationic surfactants useful in
the present Invention can be broadly defined as derivatives of aliphatic
quaternary ammonium compounds having one lone alkyl chain containing about
8 to about 18 carbon atoms such as fairy] wimethylammonium chloride, eetyl
pyridinitun chloride, ctityl trimethylammonium bromide.. di-
isubutylphenoxyethy idimethy lbenz5.1ammoni UM chloride, coconut
alk:ititrirrieill, nitrite. cetyi pyridinium fluoride, and ill k (.1reS
1.hereof 100351Hiceq.ratiA.,e cationic surfactants are the quaternary11;
ioriLF.2c dLL:er.:1)ed US, Pat, No, ; 5S 421. to 13riner et at., herein
incorporated by reCcr,:ncL1/4. C eitJa catit:rie ,:aallamcits can also act
as germicides in the compositions. 100361111ustrative nonionic surfactants
that can be used in the ecimposition of the invention car be broadly
defined as compounds produced by the condeiisa!ion )fa Vb.:Line 



oxide groups (hydrophilic in nature) with an organic hydrophobic compound
which may be aliphatic or alkylaromatic in nature. Examples of suitable
nonionic surfactants include, but are not limited to, the Pluronics,
polyethylene oxide condensates of alkyl phenols, products derived from the
condensation of ethylene oxide with the reaction product of propylene oxide
and ethylene diamine, ethylene oxide condensates of aliphatic alcohols,
long chain tertiary amine oxides, long chain tertiary phosphine oxides,
long chain dialkylsulfoxides and mixtures of such materials. [0037]In
certain embodiments, zwitterionic synthetic surfactants uselul in the
present invention can be broadly described as derivatives of aliphatic
quaternary ammonium, phosphomium, and sulfonium compounds, in which the
aliphatic radicals can be straight chain or branched, and wherein one of
the aliphatic substituents contains about 8 to about 18 carbon atoms and
one contains an anionic water-solubilizing group, e.g., carboxy. sulfonate,
sulfate, phosphate or phosphonate. Illustrative examples of the surfactants
suited for inclusion into the composition include, but are not limited to,
sodium alkyl sulfate, sodium latiroyi sarcosinate, cocoamidopropyl betaine
and polysorbate 20, and combinations thereof. 100381In a particular
embodiment, the Composition of the Invention comprises an anionic
surfactant, e.g., sodium lauryl sulfate. [00391The surfactant or mixtures
of compatible surfactants can he present in the compositions of the present
invention in about 0.1% to about 5.0%, in another embodiment about 0.3% to
about 3.0% and in another embodiment about 0.5% to about 2.0% by weight of
the total composition. 100401The 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. grapeiruit, and orange. Also useful are
such chemicals as menthol, carvone, and anethole. Certain .mibodiments
employ the oils iyirepperinnt and spearmint. II10411the flavoring agent is
incorporated in 1.1: oral compositibn a'. a coppenlration of about 0,1 to
about 3% by weight and about 0.3 to about i .5% by tveicht. he dosage or
flavoring agent in the intiivichn.d oral care composition dosage (i.e., 4.
'angle dose) is :thorn 0.001 to about 0.05% by weight and in another
embodiment about 0.005 to :bout 0.0 :5 t [Iv weight. (00421The 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 lysis. 100431Another group of agents suitable for use as
chelating agents 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. [0044]The oral care compositions of the
invention also optionally include one or more 



polymers, such as 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). 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.
Certain embodiments include about 1:4 to about 4:1 copolymers of maleic
anhydride or acid with another polyinerizable ethylenically unsaturated
monomer, for example, methyl vinyl ether (methoxyethylene) having a
molecular weight (M.W.) of about 30,000 to about 1,000,000. These
copolymers are available for example as Gantrez AN 139(M.W. 500,000), AN
119 (M.Vvr. 250,000) and S-97 Pharmaceutical Grade (MAY. 70,000), of GAF
Chemicals Corporation. 100451Other operative polymers include those such as
the 1:1 copolymers of maleic anhydride with ethyl acry late, hydroxyethyl
methaerGate, N-viny1-2-pyrolidene, or ethylene, the latter being, available
for example as Monsanto EMA No. I I 03, N1.W. !0,000 a:A 1A1A Grade i. and
:1 copolymers of acrylic acid with methyl or by droxyci methyl or ethyl
acrylate, isolmayl vinyl ether or N-vinyi-2-pyrrolidore. 100461Suitable
generally, are polymerizedctil;,.enicall.x iirisuatrated carboxconbaaiing
an activated carbon-to-carbon   borpj. and at icticit ere: carboxyl ('roup,
that is, an acid containing an olefinic double bond whivh readii)
furierions hi 'wlvnu'rinricn because (xerescitce in the monomer molecule
position with respect to a carboxyl group or as part of a terminal
methylene grouping. Illustrative of such acids are acrylic, methacrylic,
ethacrylic, alpha-chloroacry tic, crotonic. beta-acryloxy propionic,
sorbic, alpha-chlorsorbic, cinnamic, beta-styrylacrylic, muconicf itaconic,
citraconic, mesaconic, glutaconic, aconitic, alpha-phenylacrylic. 2-benzyl
acrylic, 2- cyclohexylacrylic, angelic, umbellic, fumaric, maleic acids and
anhydrides. Other different oletinic monomers copolymerizable with such
carboxylic monomers include vinylacetate, vinyl chloride, dimethyl maleate
and the like, Copolymers contain sufficient carboxylic salt groups for
water-solubility. [0047]A further class of polymeric agents includes a
composition containing homopolymers of substituted acrylamides and/or
homopolymers of unsaturated sulfonic acids and salts thereof, in particular
where polymers are based on unsaturated sulfonic acids selected from
acrylamidoalykane sulfonic acids such as 2-acrylamide 2 methylproparie
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. [0048]Another useful class of polymeric agents
includes polyamino acids, particularly those containing proportions of
anionic surface-active amino acids such as aspartic acid, glutamic acid and
phosphoserine, as disclosed in U.S. Pat. No. 4,866,161 Sikes et al.,
incorporated herein by reference. [0049]In preparing oral care
compositions, it is sometimes necessary to add some thickening material to
provide a desirable consistency or to stabilize or enhance the performance
of the formulation. In certain embodiments, the thickening agents are
carboxyvinyl polymers, carrageenan, hydroxyethyl cellulose and water
soluble salts of cellulose ethers such as sodium carboxymethyl cellulose
and sodium carboxymethyl hydroxyethyl cellulose. Natural gums such as
karaya, gum arable, and gum tragacanth can also be incorporated. Colloidal
magnesium aluminum silicate or finely divided silica can be used as
component of the thickening composition to further improve the
composition-s rcure. En certain embodiments, thickening agents in an amount
of about 0.5114 to about 5.01Iff byL the total compositIon are used. 



100541The oral care COMO.ObiiiOnO Or the invention may also offflonaity
ihelL41. cine Or ITIOt.2 enzymes, Useful enzymes hie hide any of the
available proleases,tholdsts. endogiveosidases, amyirises, mutdmases,
hpases arid iintCinhFon or compatinie mixfures. thereof. In certain
embodiments, the enzy Mc! is O protease, dextranase, endogivcosidase ci id
another ern:NA-time:in, liv eo.fyaie ft papaird endoglycosidase or a
wifsmre7.11!..JSC al Id  mattinasc. Additional enzymes suitable for use in
the present invention are disclosed in II.S. Pat. No. 5.000,939 to Dring et
al., U.S. Pat. No, 4.992,420; US. Pat. No. .L355,022; U.S. Pat. No.
4,154,815; U.S. Pat. No. 4,058,595; U.S. Pau. No. 3,991,177; and U.S. Pat.
No. 3,696,191 all incorporated herein by reference. An enzyme of a mixture
of several compatible enzymes in the current invention constitutes about
0.002% to about 2% in one embodiment or about 0.05% to about 1.5% in
another embodiment or in yet another embodiment about 0.1% to about 0.5%.
[00511Water may also be present in the oral compositions of the invention.
Water, employed in the preparation of commercial oral compositions should
be &ionized 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. 100521Within certain embodiments of the
oral compositions, it is also desirable to incorporate a humectant to
prevent the composition from hardening upon exposure to air. Certain
numeetants can also impart desirable sweetness or flavor to dentifrice
compositions. %Pie hiimectant, on a pure humectant basis, generally
includes about 15% to about 70% in one embodiment or about 30% to about 65%
in another embodiment by q.eight of the dentifrice composition.
100531Suitable humectants include edible polyhydric alcohols such as
glycerine, sorbitol xylhot, 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. [00541In addition to the above described components,
the embodiments of this invention can contain a variety of optional
dentifrice ingredients some of which are described below. Optional
ingredients include, for example, but are not limited to, adhesives,
sudsing agents, flavoring agents, sweetening agents, additional antiplaque
agents, abrasives, and coloring agents. These and other optional components
are further described in U.S, Pat. No. 5, to fyletieti; U.S. Pat, No,
3,959,458 to Agricola et al. and U.S. Pat, No. 3,937,807, to llaefele. all
being incorporated herein by reference. [1.1055f'Inc compositions of the
present invention can be made using meth.nds wiucli a cegulionoral product
area. 



1005,51present invention in. its method aspect involves applying. to the
oral why a safe and effective amount of The compositions described herein,
[00571The compositions and methods according to the invention are useful to
a method to protect the teeth by facilitating repair and remineralization,
in particular to reduce or inhibit formation of dental caries, reduce or
inhibit demineralization and promote remineralization of the teeth, reduce
hypersensitivity of the teeth, and reduce, repair or inhibit pre-carious
lesions of the enamel, e.g., as detected by quantitative light-induccd
fluorescence (QLF) or electrical caries measurement (ECM). Quantitative
light-induced fluorescence is a visible light system that permits early
detection of pre-carius lesions in the enamel. Normal teeth fluoresce in
visible tight; demineralized teeth do not or do so only to a lesser degree.
The area of demineralization can be quantified and its progress monitored.
Electrical conductance measurement exploits the fact that the fluid-filled
tubules exposed upon demineralization and erosion of the enamel conduct
electricity. An increase in the conductance of the patient's teeth
therefore may indicate demineralization. The Compositions of the Invention
are thus useful in a method to reduce pre-carious lesions of the enamel as
measured by QLF or Fcm) relative to a composition lacking effective amounts
of fluorinc and/or argi nine. l(10581The Compositions of the invention are
additionally useful in methods to reduce hat-mild bacteria in the oral
cavity, for example methods to reduce or inhibit gingivitis, reduce levels
of acid producing bacteria, to increase relative levels of arginolytic
bacteria., inhibit microbial biofilm formation in the oral cavity, raise
and/or maintain plaque pH at levels of about at least pH 5.5, reduce plaque
accumulation, and/or clean the teeth and oral cavity. 100591Finally, by
increasing the pH in the mouth and discouraging pathogenic bacteria, the
Compositions of the Invention are useful to promote healing of sores or
cuts in the mouth 100601The 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. I00611Levels of active ingredients will
vary based on the nature of the deli)!ery system and the particular active.
For example, the basic amino acid may be present at levels from, e.g.,
about OA to about 20 wt %(expressed as weight of free base), e.g., about
Cl.to about 3 wt for a mouthrinse, about I to about I 0 wt 'Ye for a
consumer toothpaste or about 7 to about 20 wt tio fdr a professionai or
prescription treatment product. Fluoride may be present at levels of,
c.g.,as to about 25,000 ppm, for example about '25 to about 250 ppm for a
mouthrinse, aboot 7.5tt to about 3,00i) porn fora consigner toothpaste, or
about 2,0)0 hi about 5,0h0 ppm Col- a tn-oCessional or prescription
treatment product. Levels of antibacterial will vary similarly, with levels
used in trothpaste being e.g, about 5 to about 15 times greater than used
in momhrinse. For example, a triclosan mouthrinse may contain, e.g., about
0.03 wt triclosan while a triclosan toothpaste may contain about 0.3 wt
triclosan. 100621Enhancing 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 thus enhance microcirculation in the oral tissues.
Providing a less acidic oral environment is also helpful in reducing
gastric distress and creates an environment less favorable to Heliobacter,
which is associated with gastric ulcers. Arginine in particular is required
for high expression of specific immune cell receptors, for example T-cell
receptors, so that arginine can enhance an effective immune response. The
compositions and methods of the invention are thus useful to enhance
systemic health, including cardiovascular .1Qaddl. 100631As 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. Ln aiklition, all references cited, herein
are hereby incorporated by reference in their entireties. In the event of a
conflict in a definition 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
ingredients, 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. 100641The following examples further describe and
demonstrate illustrative embodiments within the scope of the present
invention. The examples are given solely for illustration and are not to be
construed as limitations of this invention as many variations are possible
without departing Fiffill the spirit and scope thereof Various
modifications of the invention in addition to those shown and described
herein should be apparent to those skilled in the art and are intended to
fall within the appended claims. i.:K.,11111/c. 100651A. premix consist4.20
heavy wafer (a.:4-1)), 0.40 iel...-arginine and 0.114 g sodiunittbanate
mepared"firminitiai ph oFill.74.. ling premix is adjusted to a oh of  8.99
with a 31% 11C1 solution. Proton .N1?112. 5 used to record the spectra, and
show arninine b:carbopine complex. Example 2 100661A premix consisting of
4.26 D20, 0.40 tr L-arginine and 0.31 sodium carbonate is prep-aped, having
an initial pH of 11.94. The premix is adjusted to a pH of 9.01 with a 34%
HUI solution. Proton NNW is used to record the spectra. and show an
arninine bicarbonate complex.  CLAIMS An oral care composition comprising a
basic amino acid in free or salt form and a soluble carbonate salt, wherein
a bicarbonate of the basic amino acid is formed in situ. 



2. The oral care composition of claim 1 having a pH of from about 8.5 to
about 9.5. 3. The oral care composition of claim I, wherein the basic amino
acid is arginine, lysine, citrullene, omithine, creatine, histidine,
diaminobutanoic acid, diaminoproprionic acid, salts thereof and/or
combinations thereof. 4. The oral care composition of claim 1, wherein the
basic amino acid is arginine. 5. The oral care composition of claim 1,
wherein the basic amino acid is present in an amount corresponding to about
1 wt. % to about 10 wt. % of the total composition weight. 6. The oral care
composition of claim I, wherein the soluble carbonate salt is selected from
sodium carbonate, sodium bicarbonate, and mixtures thereof 7. The oral care
composition of claim 1 further comprising an effective amount of a fluoride
source. 8. The oral care composition of claim 1 further comprising an
abrasive. 9. The composition of claim 8 wherein the abrasive is selected
from precipitated calcium carbonate, silica and mixtures thereof 10. The
oral care composition of claim 1 further comprising at least one
surfactant. 11. The oral care composition of claim 1 further comprising at
least one humectant. 12. The oral care composition of claim 1 further
comprising an antibacterial agent. 13. The oral care composition of claim 1
further comprising a physiologically acceptable potassium salt in an amount
effective to reduce dentinal sensitivity. 14. The oral care composition of
claim 1, wherein the composition is toothpaste. 15. The oral care
composition of claim 1, wherein the composition is a mouthwash. 16. A
method for preparing an oral composition comprising a bicarbonate salt of a
basic amino acid comprising mixing a basic amino acid in free or salt form
and a soluble  carbonate salt. 



17. The method of claim 16 wherein the mixture comprises about 7 to about
10 % wt. of the basic amino acid, weight being given as a free base. 18.
The method of claim 16 wherein the carbonate salt is selected from sodium
carbonate, sodium bicarbonate and mixtures thereof. 19. The method of claim
16 wherein the molar ratio of arginine to bicarbonate ion is about 4:1 to
about 1:4. 20. The method of claim 16 wherein the composition is adjusted
to about pH 9. 21. The method of claim 16 wherein the basic amino acid is
selected from arginine, lysine, citrullene, omithine, creatine, histidine,
diaminobutanoic acid, diaminoproprionic acid, salts thereof and/or
combinations thereof 22. The method of claim 21 wherein the basic amino
acid is arginine in free or salt form or mixtures thereof 23. The method of
claim 22 wherein the arginine is initially provided in hydrochloride salt
form. 24. The method of claim 16 further comprising adjusting the pH to
about 8.5 to about 9.5. 25. The method of claim 24 wherein secondary
materials are selected from the group consisting of fluoride salts,
abrasives, surfactants, humectants, antibacterial agents, calcium salts,
potassium salts, and combinations thereof 26. An oral care composition when
made by the method of claim 16. 27. Use of the oral care composition of
claim 1 in the manufacture of a medicament to (i) reduce or inhibit
formation of dental caries, (ii) reduce, repair or inhibit precarious
lesions of the enamel, (iii) reduce or inhibit demineralization and promote
remineralization 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
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
accumulation, (xii) treat, relieve or reduce dry mouth, (xiii) clean the
teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi)
immunize the 21  teeth against cariogenic bacteria; and/or (xvii) promote
systemic health, including cardiovascular health. 
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