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61/027,431: 61/027,420; and 61/027,435 all filed February 8, 2008, the
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BACKGROUND OF THE INVENTION 100021 Dry mouth or xerostomia is an acute or
chronic condition primarily caused by the lack of saliva. It may he caused
by an underlying disease. such as Sjogretirs syndrome, dehydration, trauma
to the salivary glands. consumption of alcohol, or a side effect to
medications. it has been identified as a condition increasing in the
general population. Roughly 15% to 20% of young adithi5 complain of oral
dryness, and 30 40% of people ages 60 80 complain of oral dryness. 100031
Xerostomia may cause several complications in patients. Saliva may be
decreased, and may be loamy, thick and ropy. 1 he longue inay be dry,
fissured, lobulated, and may be infixted with various bacteria and yeasts.
Cheeks ar2 often dry, dull and pale. The decreased moisture in the mouth
crealcs difficulties in eating, as the chewing and swallowing of food is
exacerbated by the kick pi' saliva. This also interferes with a person's
ability to taste food, and produce speech. Furthermore, a moist mouth is
beneficial in intimate human relations, ivhich may also su 11cr as a result
of dry mouth. 100041 Patients suffering from xerostomia also suffer from
extensive dental decay, u caries, including areas not usually prone to
decay. such as the lower incisors and roots One possible explanation is
that pellicle, which is present in saliva, provides a protective barrier
between acids and a tooth surface, and such a barrier is reduced in the
absence of saliva. [0005] There are numerous products available to
alleviate dry mouth, including oral moisturizing rinses, gels and synthetic
saliva sprays, but there are few products which provide an anticaries
effect. Current oral products for the treatment of dry mouth require high
concentrations of fluoride to lower their risk of developing caries. 100061
There is a continuing need to develop oral care compositions and met people
suffe.ring from dry mouth. There is also a continuing need to develop oral
care c.ompositions and methods to inhibit the development of caries in
persons suffering from dry mouth. There is also a continuing need to
develop oral care compositions which may  aid in the consumption of foods,
and production of speech in persons suffering from dry mouth. SUMMARY OF
THE INVENTION 100071 The use of basic amino acids, e.g., arginine, in
toothpaste formulations is known the an, however, the inventors have
discovered an unexpected and surprising result when toothpastes comprising
arginine bicarbonate are used by persons suffering from xerosinia, that is,
such compositions alleviate, treat, and inhibit dry mouth. It is believed
that basic amino acids,arginine may be used to prevent cavities without or
without fluoride, as basic amino acid salts, e.g., arginine-bicarbonate, in
combination with an insoluble calcium salt, typically the dentifrice
abrasive mimics the protective effects of saliva against caries and
provides complete protection of the tooth enamel and roots by coating the
tooth. 100081 The invention thus comprises Composition 1.0, an oral care
composition for the treatment, prevention, amelioration, or inhibition of
dry mouth comprising an effective amount of a basic amino acid, e.g.,
arginine, in free or salt form, e.g., present in an amount of at least 1 %
(by weight of free base) where the formulation is a dentifrice or 0.1%
where the formulation is a mouth rinse; the formulation optionally further
comprising one or more or 1. a calcium and/or phosphate ion source, e.g.,
calcium carbonate and-/or a soluble calcium salt, e.g., calcium chloride,
calcium lactate;  a soluble phosphate salt, e.g., potassium phosphate
monobasie or dibasic potassium phosphate; and/or a calcium phosphate, e.g..
dicalcium phosphate; a ,thotassium ion source, e.u., potassium chloride,
potassium phosphate monobasie or dibasic potassium phosphate, and/or
potassium nitrate; 



iv. a fluoride source, e.g., a soluble fluoride sal.g., sodium fluoride or
sodium monofluorophosphate; v. a magnesium source, e.g., magnesium
chloride; flavoram which idduees saliva flow, e.g., eapsacient and/or a
potycil humectant, c.r. selected from glycerol,Sk..7.11171S Sanbitel,.ru..1
combinations thereiff, -XDnpC any Of the following compdsitions:
Composition Lidihe basic 1111111.1.0 . creatine. lislicline.
1113.01111(.1bUtinOiediatninopropr.onic acid, snl:sthrao andlor
ciambirmthiins 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
is provided in the form of a salt f a di- ortri- peptide comprising the
basic amino acid, 1.0.4.Any of the preceding compositions wherein the
basicino acid is arginine. 1.0.5.Any of the preceding compositions wherein
the basic amino acid is L-arginine. 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 ihe basic amino acid is arginine phosphate.
Composition 1.0.6 wherein the basic amino acid is in the form of arginine
hydrochloride. 



1.0.9.Composition 1.0.6 wherein the basic amino acid is arginine salikte.
1.0.10.Composition 1.0.6 wherein IN basic amino acid is arginine
bicarbonate. 1.0.11.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. 1.0.12.Any 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 the. fluoride salt. 1.0.13.Any of the preceding
compositions wherein the basic amino acid is present in an amount
corresponding to about 0.1 --- 20%t., about 1 wt. % to about 10 wt. % of
the total composition weight, the weight of the basic amino acid being
calculated as free base form. 1.0.14.Composition 1.0.11 wherein the basic
amino acid is present in an amount of about 7.5 wt. % of the total
composition weight. 1 .0. I 5.Composition .0.11 wherein the basic amino
acid is present in an amount of about 5 wt. % of the total composition
6-eioht, 1.0.16.Como 3.75 w wherein tue basic. amino acid is present in an
amount of ahou  1.0.18.Any of the preceding compositions;Lit_he fluoride
salt is stannous fluoride, sodium fluoride, potassium fluoride, sodium
monolluorophosphate, sodium fluorosihcate, ammonium fluorosilicate, amine
fluoride (e.g.,
19foctadecyltrimethylendiamine-N,N,Ntris(2-ethanolEdihydrofluoridel,
ammonium fluoride, titanium fluoride, 



hexafluorosulfate, and combinations thereof 1.0.19.Any of the preceding
compositions wherein the fluoride salt is a tluorophosphate. 1.0.20.Any of
the preceding composition wherein the fluoride salt is sodium
monotluorophosphate. I .0.2 I.Any of the preceding compositions where the 0
uoride salt is sodium fluoride 1.0.22.Any of the preceding compositions
wherein the fluoride salt is present in an amount of about 0.01 wt. % to
about 2 wt. 'Ya of the total composition weight       Any of the preceding
composil ions wherein the fluoride salt provides fluoride ion in an amount
of about 0.1 to about 0.2 wt.of Ow imal composition weight. 1.0.24.Any of
the preceding compositions wherein the soluble fluoride salt provides
fluoride ion in an amount of from about 50 to ;0,000 ppm. 1.0.25.Any unite
preceding compositions winch is a mouthwash having 100 to about 250 ppm
available fluoride ion. 1.0.26.Any' of the preceding compositions wh1ch is
a dentifrice having about 750 to 2000 pptil available fluoride ion.
1.0.27.Any of the preceding compositions wherein the compositionprises 750
to 2000 ppm fluoride ion. 1.0.28.Any of the preceding compositions wherein
the composition comprises 1000 to 1500 ppm fluoride ion. 1.0.29.Any of the
preceding compositions wherein the composition comprises about 



1450 ppm fluoride ion. 1.0.31kAny of the preceding compositionsH is between
about 6 and about 9. e.g., 6 and 7.4 or 7.5 and 9. preceding compositions
wherein the pH is between about 6 and about 7.4. e preceding
conitcsidonsbetween about 68 and about  1.0.33.Any of the preceding
compositions wherein the pft is approximately neutral. 1.0.34.Any of the
preceding compositions flather comprising an abrasiveparticulate.
1.0.35.The immediately preceding composition wherein the adhesive or
particulate is selected from sodium bicarbonate, calcium phosphate (e.g.,
dicalcium phosphate dihydrate), calcium sulfate, precipitated calcium
carbonate, silica (e.g., hydrated silica), iron oxide, aluminum oxide,
perlite, plastic particlest e.g., polyethylene, and combinations thereof.
1.0.36.The immediately preceding composilion %herein the abrasive or
particulate is selected from a calcium phosphate (e.g., dicalcitan
phosphate di hydrate). calcium sulfate, precipitated calcium carbonate,
silicahydrated silica), and combinations thereof. 1.0,37.Any of the
preceding compositions com1lnsing an abrasive in an amount of about I 5 wt.
% to about 70 wt. % of the torai composition weight. 1.0,38.Any of the
preceding compositions coniprising a small particle abrasive fraction of at
least 5% having a d50 of <5 micrometers, 1.0.39.Any of the preceding
c.ompositOn5 having a RDA of less than 150, ebout 40- 140, 



1.0.40. Any of the preceding compositions wlicrein the anionic surli culla
is selected from  a. watcrtsoluble salts of hinhcr thin; acid monoglyceride
monosulaues (e.g., the sodium salt of the monosulfated monoglyeeride of
hydrogenated coconut oil fatty acids such as sodium N-methyl N-cocoyi
ianrate, sodium cocomo-glyceride sulfate),  b. higher alkyl sulfates, e.g.,
sodium lauryl sulfate,  c. higher alkyl-ether sulfates, e.g., of formula
C13(042)-,,C1-12(OCH2CH2),OSO3X, wherein in is 6-16, e.g., 10, n is 1-6,
e.g., 3 or 4, and X is Na or K (for example scraium laureth-2 sulfate
(043(012)100-12(0042012420S0tNaA  d. hiaher alkyl art suifhnate.s (such as
sodium dodecyl benzene suifonate (sodsuit. nat a )-  e. higher alitch as
sodium tauryl .ulfoacetate tdodecvl  sulfoacetate), higher fatty acid
esters of 1,2 dihydroxy propane sultanate sulfocolaurate (N-2-ethyl Imitate
potassium sultoacetamide) and sodium lauryl sarcosinate), 0 and m By
"higher alkyl" is meant, e.g.. Cor..Th alkyl. in particular embodiments,
the anionic surfactant is selected from sodium laurd sulfate and sodium
ether !amyl sulfate. 1.0.41.Any of the preceding compositions wherein the
anionic surfactant is selected from sodium lauryl sulfate, sodium ether
lauryl sulfate, and mixtures thereof 1,0.42.Any of the preceding
composi:ians wherein the anionic surfactant is pre itit in an amount of
from about 0.3% to about 4.5% by v..eiOn. 1.0.43.Any of the preceding
compositions acicliiicaally comprising surfactants selected from cationic,
via. itterionic, and 'loll ionic surftictants, aml mixtures thereof,
1.0.44.Any or the preceding composition7; comprising at least one
humectant.       Any of the preceding compositions comprising at least one
humectant selected. from glycerin, sorbitol and combinations thereof.
1.0.46.Any of the preceding coniThasitions comprising . ylital. 



1.0.47.Any of' the preceding compositions comprising, at least one polymer.
1.0.48.Any of the preceding compositions ournprising at least one polymer
selected from polyethylene glycols, polyvinylmethyl ether mat& acid
copolymers, polysaccharides cellulose derivatives, for example
carboxymethyl cellulose, or polysaccharide Mims, for example xanthan gum or
carrageenan gum), and combinations thereof 1.0.49.Any of the preceding
compositions comprising gum strips or fragments 1.0.50.Any of the preceding
compositions comprising flavoring, fragrance andlor coloring. 1.0.5 1. Any
of the preceding co Any of the preceding campus ns coup  1.0.52.
antibacterial  from halogenated diphenyl ether (e.g. triclosani, herbal
extracts and esse rosemary extract, tea extract, magnolia extract, thvmot"
menthol, eucalyptol, geranit carvacrol, citral, hinakitot, catechol, methyl
salicylatc" epigallocatechin gallate, echin, tattle acid, miswak extract,
sea-buckthorn extract), tusguanide 



antiseptics (e.g., chlorhexidine, alexidine or octenidine), quaternary
ammonium compounds (e.g., cetylpyridiniwn chloride (CPC). benzalkonium
chloride, tetradecylpyridinium chloride OTC). N-tetradecy1-4-Whylpyridinium
chloride IDEPC)), phenolic antiseptics, hexetidine, octenidine,
sanguinarine, povidone iodine, delmopinol, 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), phinalic acid
and its salts, monoperthalic acid and its salts and esters, ascorbyl
stearate, oleoyl sarcosine, alkyl sulfate, dioctyl sulfosuccinate,
salicylanilide, domiphen bromide, delmopinol, octapinol and other
piperidino derivatives, ;kin preparations, chlorite salts; and mixtures of
any of the foregoing. 1.0.53.Any of the preceding composiions comprising an
anti-inflaminatory compound, e.g., an inhibitor of at least one of not
pro-ineammatory factors selected from matrix meuntoproleinases (MNW'S),
cyclooxygenases IC OX),interleukin I (IL- I ),I p converting enzyme (WV),
transforming grov.th factor in (TG17-131). inducible nitric oxide synthase
ONUS), hyaluronidase, cai hens:ins, nuclear factor kappa B (NE-KT3). and
IL-1 Receptor Associated Kinase (IRAK], gg, sticcte4.1 lroin aspirin.
ketorolac,flurbiprolen, ibuprofen, naproxen, indomethacin, aspirin,
ketoprotem piroxicam. meclotenamic acid, nordihydoguidarittic acid, and
mixtures thereof 1.0.54.Any of the preceding compositions comprising an
antioxidant, e.g., selected from the group consisting of Co-enzyme Q 10.
PQQ, Vitamin C, Vitamin F. Vitamin A., anethole-dithiothione, and mixtures
thereof. 1.0.55.Any of the preceding compositions wherein the
anti-microbial is poorly soluble. 1.0.56.Any Of the preceding compositions
comprising triclosan. 1.0.57.Any of the preceding compositions comprising
triclosan and xylitol. 1.0.58.Any of the preceding compositions comprising
triclosan, xylitol. and precipitated  ant in an amount        Any of the
preceding compositions compsing triclosan in an amount of 0.01 to I wt.
percent of the total composition weight. a preceding comm.an amount  0,3%
of the total composition weight Any of the preceding compositions
comprising a whitening agent. 



1.0.63.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 1,0.64.Any of the preceding
compositions comprising hydrogen peroxide or a hydrogen peroxide source,
e.g., urea peroxide or a peroxide salt or complex (og., such as
peroxyphosphate, peroxycarbonate, perborate, peroxysilicate, or persulphate
salts- for example calcium peroxyphospha:e, sodium perborate. :indium
carbonate peroxide, sodium peroxyphosphato and potassium persuffate).
1.0.65.Any of the preceding compositions funher comprising an agent that
interferes with or prevents bacterial attachment. e.g., smbrot or chitosan,
1.0.66.Any of the preceding composii ions further comprising a source of
calcium and phosphate selected from (i) calcium-glass complexes, e.g.,
calcium sodium phosphosilicates, and tii) ealtaiumpromin complexes, e.g.,
casein phosphopeptideamorphous calcium phosphate, 1.0.67.Any of the
preceding compositions further comprising a soluble calcium salt, eat.,
selected from calcium sulfate, calcium chloride, calcium nitrate. calcium
acetate, calcium lactate, and combinations thereof. 1.0.68.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. 1.0.69.Any of the preceding
compositions comprising from about 0.1% to about 7.5% of a physiologically
acceptable potassium salt, e.g., potassium nitrate and/or potassium
chloride. 1.0.70.Any of the preceding corn 051- iOPS wtiich is a toothpaste
compr salt, cc.. arginine hydrochloride, arc, or arginine hicarh anionic
ssodiumhie fluor monofluorophosphate or sodium fluoride. .0.71.Any of the
preceding compositions -applica 



brushing, to reduce dry mouth and/or to generate a perception hydrae  and
optionally toeduce or inhibit formation of dental cawhich result from
reduced saliva flow and dry mouth, (ii) reduce, repair or inhibit early
enamel lesions, e.g., as detected by quantitative light-induced
fluorescence (Qt,F) or electrical caries measurement (ECM),duce or inhibit
demineralization and promote remineralization of the teeth,
(ihvpersensitivhv of the teeth, (v) reduce or inhibit          (vi) promote
healing of sores or cuts in the mouth, (vii) reduce levels of acid
producing bacteria, (viii) to increase relative levels of arginolytie
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, (mu enhance systemic
health, including ractlirtyascular heaith, cHg., by reducing potential ter
systemic infection via the. oral tissues, and/or {xiv) reduce erosion of
the teeth. (xv) whiten the teeth, (xvi) immunize the teeth against
curiogenie bacteria, (xvii) clean the teeth and oral cavity, and (x viii)
reduce sleep disruption due to dry mouth. 1.0.72.A composition obtained or
obtainable by combining the ingredients as set forth in any of the
preceding compositions.        Any of the preceding compositions in a form
selected from motahrinse, toothpaste, tooth gel, tooth powder. lion
-abrasive gel, mousse, foam, mouth spray, lozenge, oral tablet, dental
implement, and poi care product. 1.0.74.Any of the preceding compdsiticms
vidlorein the composition is toothpaste. 1.0.75.Any of the preceding
cornNsit ions v. herein E:;L: composition is a toothpaste optionally
further comprising one or more of one or more of water, abrasives,
surfactants, foaming agents, vitamins, polyme.n.. enzymes, humeetants,
thickeners, antimicrobial agents, preservatives, flavorings, colorings
and/or combinations thereof 1.0.76.Any of the preceding compositions 1.0 -
1.0.72 wherein the composition is a mouthwash. 1.0.77.Any of the preceding
compositions 1.0 - 1.0.72 wherein the composition is a chewing 1.0.78.Any
ofthe preceding composillobreath freshener, [00091I the partici 



vary based on the nature of the deliv rile, the basic amino acid may he
present at levels from  about OA to about 20 wt Nexpressed as weight of
free base), e.g., about 0.1 to about 3 wt % for a mouthrinse, about 1 to
about 10 wt % for a consumer toothpaste or about? to about 20 wt % 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 ppm for a mouthrinse, about 750 to about 2,000 ppm 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 e.g., about 5 to about IS
times greater than used in mouthrinse. For example, a trielosan mouthriuse
may contain, e.g., about 0.03 wt % triclosan while a triclosan toothpaste
may contain about 0.3 wt % tridosan. [00101 The present invention also
inaludes Method 2.0. a method for treating, inhibiting or relieving dry
mouth comprising introducing into the oral cavity to a patient in need
thereof, e.g., saffeng from dry mow h, an oral care composition comprising
a basic amino acid in free or salt form, e.g., any one talcomp.ositions 1.0
1.0.78. [00111 Additional embodiments r the present invention also include
the follow  inethods: 2,1Of method 2.0, wherein the method is also
effective (i) reduce or inhibit formation of dental caries, (ii) reduce,
repair or inhibit earky enamel lesions, e, g,., as detected by (want ;WI we
light-induced fluorescence (Q1_11) or elccl rica i caries measurement
(hCM), reduce or inhibit demineralization (Ind promote reminemlizat ion of
the teeth. (iv) red nec hypersensitivity of the teeth, (v) reduce or
inhibit. giniv itk. (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 hiofi Ern formation
in the oral cavity, (it) raise and/or maintain plaque pH at levels of at
least pH 5.5 following sugar challenge, (xi) reduce plaque accumulation,
(xiii) enhance systemic health, including cardiovascular health, e.g., by
reducing potential for systemic infection via the oral tissues, and/or
(xiv) reduce erosion of the teeth, and/or (xv) clean the teeth and oral
cavity. 2.2Of methods 2.0 or 2.2 wherein the composition comprises at least
7.5% arginine. 2.3Of methods 2.0 - 2.2 wherein the composition comprises at
least 10% arginine bicarbonate. 2.4Of methods 2.0 - 2.3 where1011of a
hurnec a 2.5Of methods 2.0 -- 2,4 wherein ".e atient is me:disposedto dry
mouth. 2.6Of methods 2.0 - 2,5 wherein the Patient is 2.7Of methods 2.0 -
2.6 wherein the patient has difficulty masticatingdTas a result of dry
mouth.  WO 2009/100265PCT/US2009/033291 



2.8Of methods 2.0- 2.7 wherein the patient has difficulty swallowing as a
result 'dry mouth 2.9Of methods 2.0- 2herein the patient has speech
difficulties as a result of dry mouth. 2.10 Of method0 - 2.9 wherein he
patient also'ers from opportunistic infection of the tongue as a result of
dry mouth. 2.11 Of methods 2.0 - 2.10 wherein dry mouth is caused by a
disease. 2.12 Of methods 2.0 - 2.11 wherein the patient is being treated
with a medicament said medicament causing said dry mouth. 2.13Of methods
2.0   2.12 wherein dry mouth is chronic. 2.1.4 01 methods 2.0 -- 2.13
wherein the composition comprises from about. 7,5% to about 25.0% arginine.
2.1501 methods- 2.14 wherein the composition is a dentifrice. 2.16 Of
methods 2.0 2.15 wherein the composition is 0 toothpaste. 2.17 Of methods
2.0 -- 2.16 wherein the composition is a gel. 2.18 Of methods 2.0 2.17
wherein the composition is applied in the oral cavity with a tooth brush.
2.19 Of methods 2.0 2.15 wherein the composiiirai is a mouth wash. 2,20 Of
methods 2.0 2.19 wherein the patient perfomtis the method more than once a
day. 2,21Of methods 2,0 2.20 wherein the patient performs the method [0012]
The present invention also contemplates the use of a basic amino acid in
free or salt form, e.g., arginine, e.g., as provided in any of compositions
1.0- 1.0.78, for the treatment, amelioration, inhibition, andror prevention
of dry mouth. 100131 The present invention further provides the use of a
basic amino acid, in free or salt form, for the manufacture of a medicament
for treating, ameliorating, inhibiting or preventing dry mouth. 100141 The
present inventionbasic amino acid, in free or salt Ihrm, for 



use in the treatment, ameliora of dry mouth. DETAILED DESCRIPTION OF THE
iNVENTION f0015J The present invention provides methods and compositionshe
treatment, prevention, management, or inhibition of xemstomia in a patient
suffering, therefrom. In one embodiment, the patient suffers from, or is
predisposed to xerostomia by disease or  injury. In another embodiment, the
patient suffers from, or is predisposed to xerostomia by treatment(s) of
medicaments which cause xerostomia, wherein the dry mouth is a side effect
of the medicament. [0016] The term "treat" or "at 'orat is used herein to
mean that administration of a composition of the present invention
mitigates a condition in the patient, preferably a mammal, more preferably,
a human. [00171 The term "inhibit" is used herein to mean that
administration of a composition of the present invention delays the onset
of a condition, e.g., by 6 hours, 12 hours, 24 hours, 48 hours, or 96 hours
following the administration of the composition. [00181 The term "prevent"
does not imply ihat a particular condition will be completely avoided in
the future, rather, that the particalar concition will be avoided until the
patient is able. to administer the compositions of the present in).ention
at a second. time point, e.g., within 12 hours, 24 hours, 48 hours, or 96
hours of an mu i I a.dministration. 100191 Without intending to be bound by
3 particular theory, it is hypothesized that a significant. factor in the
beneficial effect of arginiuc is that arginine may be metabolized by
certain types of bacteria, e.g., S. SatigeliS which are not cartogenic and
which compete with cariogenie bacteria such as S. inifianS, for position on
the teeth and in the oral ca.vity. The argi nolytic 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 Mid demineralize
the teeth, ultimately leading to cavities. it is believed Mat 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 (notwithstanding that
the Composition of the Invention is itself generally pH neutral, the basic
amino acid having been neutralized by an inorganic oxoacid). It is believed
that this pH-raising effect may be accomplished in compositions which are
substantially free of fluoride. It is also 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. [00201 Concentrations of arin oral care compositions for
anti-caries effect mayhe about 1.5%. Higher concentrations of sire :nine
may he utilized for sensitiveh relief e.g., from about 3.75% to about 7.50%
arginine, as the formulations physically o open dentinal tubules (pathways
to painf and r.ro-vide effective pain relief Without being. bound by
theory, it is hypothesized that even hieher levels of ahen  9% to about 5%,
or about 10% coat teeth, gums, andfor the oral cavity, leaving a perception
that the mouth has been moisturized or hydrated. 100211 Compositions of the
present invention may be in the form of a dentifrice comprising additional
ingredients selected from one or more of water, abrasives, surfactants,
foaming agents, vitamins, polymers, enzymes, humectams, thickeners,
antimicrobial agents, preservatives, flavorings, colorings and/or
combinations thereof. 100221 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 argmine, 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 pH of 7 or greater. Accordingly, basic ammo acids ireludc, imt are not
limited to, arginine, lysine, citrultene, ornithine, crcatinc, histidine.
diamipobutanoic 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, Larginine. or a salt thereof. 100231
The compositions or the i nx ention are intended for topical use in the.
mouth and so salts for use in the present invention should he safe for such
1.1tie, in the amounts and concentrations provided. Suitable salts include
salts known in the art to he pharmaceutically acceptable salts are
.eneralty considered to be physiologically acceptable in the amounts and.
concentrations provided. Physiologically acceptable salts include those
derived from pharmaceutically acceptable inorganic Jr organic acids or
bases, Ibr example acid addition salts formed by acids which form a
physiological acceptable anion, e.g., hydrochloride or bromide salt, and
base addition salts formed by bases which form a physiologically acceptable
cation, for example those derived from alkali metals such as potassium and
sodium or alkaline earth metals such as calcium and magnesium.
Physiologically acceptable salts may be obtained using standard procedures
known in the art, for example, by reacting a sufficiently basic compound
such as an amine with a suitable acid affording a physiologically
acceptable anion. [00241 in various embodiments, the basic amino acid is
present in an amou.nt of about7,5 



Wt. % tototal comp-oshion w the total composition.2h % of the total
composition we= [00251 The oral care compositions may further include oi
luble fluoride salts. A wide variety of fluoride ion-viddima material
employed as sources of soluble fluoride in the present compositions, and
such materials are known to those of skill in the art. Examples of suitable
fluoride ion-yielding materials are found in U.S. Pat. No. 3,535,421, to
f3riner et aid 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. 100261
Representative fluoride ion sources include, but are not limited to,
stannous fluoride, sodium fluoride, potassium fluoride, sodium
InOnOfluorophosphate, sodium fluorosilicate, ammonium fluorosilicate, amine
fluoride, ammonium fluoride, and combinations thereof. In certain
embodiments the fluoride ion source includes stannous fluoride, sodium
fluoride, sodium monofluorophosphate as well as mixtures thereof loon) In
certain embodiments, the oral cafe COMpOSElirin Of the invention may also
contain a source of fluoride ions or fluorine- pro\:ft'urrn ingredient in
amounts sufficient to supply about 25 ppm to 25,000 ppm of fluoride ions.
gnerally at least about 500 ppm, e.g., about 500 to about 2000 ppm, e.g.,
aboo l'100 to about 1600 ppm, e.g., about 1450 ppm. The appropriate level
of fluoride will depend an the particular application. A. mouthwash, for
example, would typically have about 100 to about 250 ppm fluoride. A
toothpaste ror general consumer use would typically have about 100(1 to
shout 1500 ppm, vi/ith pediatric toothpaste having somewhat less. A
ileo.1frice or coating for professional application could have as iouch as
5,000 or even 25,000 ppm nuoriik. 10028) a certain embodiments, the oral
care composition of the invention may contain a source of fluoride ions or
fluorine-providing ingr2dient in amounts sufficient to supply about 100 ppm
to 10,000 ppm of fluoride ions, e.g., 1000-2000 ppm. 100291 The
Compositions of the Invention may comprise a calcium phosphate abrasive,
e.g., tricalcium phosphate (Ca3(PO4),), hydmxyapite (CauTPO4)6(01101), or
dicalcium phosphate dihydrate (CaliPO4  21120. also sometimes referred to
herein as DiCal) or calcium pyrophosphate. 100301 The compositions may
include one or more additional abrasives known by those of skill in the
art, for example silica abrasives such as precipitated silicas having a
mean particle size of up to about 20 microns, such as Zeadent 11546,
marketed by J. M. Huber. Other useful abrasives also include sodium
metanhosphate, potassium metaphosphate, aluminum silicate, caicinated
ahmina bentonite or other siliceous materials ur combinations thereof.
The silica abra.sive polishing materials iis.tut herein, as well as the
other abrasives, generally have an average particlea between about 0.1 and
about 30 microns, about between 5 and about 15 microns. The silica
abrasives can be from precipitated silica  or silica gels, such as the
silica xerogers described in U.S. Pat. No. 3,538,230, to Pader etal. and
U.S. Pat. No. 3,862,307, to DiRiulio, both incorporated herein by
reference. Particular silica xerogels are marketed under the trade name
Syloie 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 Zeodere, including the silica carrying the
designation Zeodent 115 and 119. These silica abrasives are described in
U.S. Pat. No. 4,340,583, to \Mason, incorporated herein by reference.
100321 In certain embodiments, abrasive materials useful in the practice of
the oral care compositions in accordance with the invention include silica
gels and precipitated amorphous silica having an oil absorption value
of-about less than 1.00 ce/100 g silica and in the range of about 43 c.c./
00 g to about 70 ethl PCi g si I lea. Oii absorption values are measured
using the ASIA Rub-Out Method D281. In certain embodiments, the. silicas
are colloidal particles having an average particle size or about 3 microns
to about 12 microns, and about 5 to about I 0 microns. 



190331 In particular embodiments, the particulate or abrasive materials
comprise a large fraction of very small particles, e.g., having a d5(1 less
than. about 5 microns, for example small particle silica (SPS) having a 00
of about 3 EO about 4 microns, tbr example Sorbosil AC431 (1 neos). Such
small particles are particularly useful in formulations targeted at
reducing hypersensitivity. The stria II particle component may be present
in combination with a second larger punch; abrasive. En certain
embodiments. for example, the formulation comprises about 3 to aboni 8%
ST'S and about 25 to about 45% of a. conventional abrasive. 100341 Low oil
absorption silica abrasives particularly useful in the practice of the
invention are marketed under the trade designation Sylodent XVV,M'h by
Davison Chemical Division of W.R. Grace & Co., Baltimore, Md. 21203.
Sylodent 650 XWA"', 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 concentration10 to
about 60% by weight, in other embodiment about 20 to about 45% byithodiment
about 30 to about 50% by weight. [00351 The oral care compositions f the
invention also may include an agent to increase the amount of foam that is
produced when the oral cavity is brushed. Such agents are  known to those
of skill in the art. Illustrative examples of agents that increase the
amount of foam include, but are not limited to polyoxyethyiene and certain
polymers including, but not limited to, alginate polymers. 100361 The
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 weight will be about 600,000 to about 2,000,000
and in another embodiment about 800,000 to about 1,000,1)00. Poly oxIttli
is the trade name for the high molecular wegllE polyoxyethylene produced by
11nion Carbide. [0037j Tho polyoxyethylene may be present in an trnount of
about 1% to about 90%. in one embodiment about 5% to about 50'ilIc and in
:i110ther OrlthOdlinCot about 10(Ii1i to about 20% by weight of the. oral
care carrier component of the oral care compositions of the present
invention. The dosage of foaming againthe oral care composition (ii'., 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 0.1 to about 0.2 % by
eight. 100381 Another 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. Ibi cxample, anioniC, Cati011ie, nonionic or
zwitterionic surfactants. Suitable surfaclants are described more fully,
for example, in I). S. Pat, No. 3,959,458, to Agricola et al.; U.S. Pat.
No. 3,937,807, to Haefele; and U.S. Pat. No. 4,051,234, to Gieske et al.,
which are incorporated herein by reference. A preferred surfactant is
sodium lauryi sulfate. (00391 The surfactant or mixtures of compatible
surfactants can be present in the compositions of the present invention in
about 0,1% to about 5.0%, in another embodiment about 0.3% to about 3.0%
and in another embodiment about 0.5% to about 2.0% by weight of the total
composition. 100401 The oral care compositions of the invention may a-iso
include a flavoring en    of skill in theinclude essential mks as well ati
varang aldehydes, esters, alcohols, and similar materials-. The flavoring
agent is incorp 



composition at a concentration of about 0.i to about 5% by weight and about
0.5 to about 1.5% by weight. The dosage o 'flavoring agent in the
individual oral care composition  dosage (i.e., a single dose) is about
0.001 to 0.05% by weight and in another embodiment about 0.005 to 0.01 5 %
by weight. 100411 The oral care compositions and methods 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 eel: wall and augments bacterial lysis. Chelating
agents are well known by those of skill in the art, e.g., soluble
pyrophosphates, either in hydrated or unhydrated forms. An effective amount
of pyrophosphate salt useful in the present composition is generally enough
to provide at least 1.0 wt. % pyrophosphate ions, about 1.5 wt. to about 6
wt. %, about 3.5 wt. A to about 6 wt. % of'such ions. 10042) The oral care
compositions or methods of the invention also optionally include one or
more polymers, which are known by those of ski Ii in Ote art. Such polymers
may include polyethylene glycols, polyvinylmethd ether maleic acid
copolymers, polysaccharides celiulose derivatives, for example
carboxymeihyi ilt.thltie, or polysaccharide gums, for example xanthan gum
or earrageenan guru). Polymers suitable tbr use may in.clude (..ianirei AN
139(M.W. 500,000), AN 119 tNI.W. 250,000) and S-97 Pharmaceutical Grade
(MW. 70,000), of OAF Chemicals Corporation. Suitable polymers may also
include houtopols MCI'S of substituted acrylamideshomorob..mers of
unsaturated sulfonic acids and salts thereof, in particular where polymers
are based on unsaturated Sal ionic acids selected from acrylamidoalykane
suilonic acids such as 2-acrylamide 2 methylpropane sulionie acid having a
molecular weight of about I.004.i 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 polyamino
acids, particularly those containing proportions of anionic surface-active
amino acids such as aspartic acid, alutamic acid and phosphoserine, as
disclosed in U.S. Pat. No. 4,866261 Sikes et al., incorporated herein by
reference. 100431 The compositions and methods of the present invention may
also comprise thickening material to provide a desirable- consistency or to
stabilize or enhance the performance of the formulation. Such thickening
materials are known by those of skill in the art, e.g., carboxyvinyl
polymers, carraatehan, hydroxyethyl cellulose and water soluble salts of
cellulose ethers such as sodium carboxymethyi cellulose and sodium
carboxymethyl h.ydroxye.thyi cellulose. Natural gums such as karaya, gum
arabie, and gum tragaeanth can also be incorporated.  Colloidal magnesium
aluminum silicatedivided silica can be used as component of the thickening
composition to titrther improve the 'omposition's  texture. In certain
embodiments, thickening agents in an amount of about 0.5% to about 5.0% by
weight of the total composition are used.- [0044] The compositions and
methods of the present invention may also optionally include one or more
enzymes. Useful enzymes include those known by those of skill in the art,
and may include proteases, glucano.hydrolases, endoglycosidases, amylases,
mutanases, lipases and mucinases or compatible mixtures thereof. Enzymes
suitable far use in the present invention are disclosed in U.S. Pat. No.
5,000,939 to Dring et al., U.S. Pat. No. 4,992,420; U.S. 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 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 2.0% in one
ellliaDdiLlic;111. or 'k01,12 0.05% to about 1.5% in another embodiment or
in yet another embodiment about 0.i% to about 0.5%. 10045) Water may also
be present in the oral compositions of the invention. Water, employed in
the preparation of commercial oral composit1ons is preferably &ionized and
free of organic. impurities. Water commonly tnaKos up the balance of the
compositions, and includes the free water which is added plus that amount
Lich is introduced with other materials such as with sorbitol or any
components of the invention. [0046] The present invention may comprise
humectant to prevent. I he composition from hardening upon exposure to air,
and to alit in the hsdratlon of the mouth. Certain humectants can also
impart. desirable sweetness or fla'or in deraifrice compositions. The
humectant, on a pure humectant basis, t.ttenerally includes about 15% to
about 70% in one embodiment or about 30% to about 65% in another embodiment
by weight of the dentifrice composition. 10047[ Suitable humectants include
edible polyhydric alcohols such as clycerine, xylitol, propylene glycol as
well as other polyols and mixtures of these humectants. Mixtures of
glycerine and sorbitol may he used in certain embodiments as the humectant
component of the toothpaste compositions herein. 100481 In addition to the
above described components, the embodiments of this invention can contain a
variety of optional dentifriceredients some of which are described below.
Optional ingredients include, for exampleare not limited to, adhesives,
sudsing agents; 



flavoring, cents, sweetening agents, additional an.tit.iacEue. agents,
abrasives, and coloring agents. These and other optional components are
further described in U.S, Pat. No. 5,004,597, to Majeti; U.S. Pat. No.
3.959,45.8 to Apticola et al. and U.S. Pat, No. 3,937 to Daefeie, all being
incorporated herein by reference.  100491 The compositions and methods
according to the invention are useful to a method to treat dry mouth, and
optionally protect the teeth by facilitating repair and remineralization,
in particular to reduce or inhibit formation of dental caries, reduce or
inhibit demineralization and promote remineradization 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-induced
fluorescence (OLP) or electrical caries measurement (ECM). Quantitative
light-induced fluorescence is a visible light system that permits early
detection of pre-caries lesions in the enamel. 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.
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-earious lesions of the enamel (as
measured by QLF or ECM) relative to a composition lacking effecti ve
amounts of fluorine andior argi Tli rte. 100501 As such the Compositions of
the Invention are useful not only for treating dry mouth, but also for
treating other oral conditions in the mouth, and to clean the oral cavity
and provide improved methods of promoting oral health. 100511 Enhancing
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 &impositios and
methods or the Ilvent.ion provide particular benefits because basic amino
acids, especially arginine, are sources of nitrogen which supply NO
synthesis pathways and thus enhance mierocirculation 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 health. [0052] The compositions
and methods according to the invention can be incorporated into oral
compositionsthe mouth and t'-'th suc:n as toothpastes, transparent pastes,
gels, mouth rinses, sprays and chewing gam. [0053] As 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 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.
100541 The 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
ot"this invention as many variations arc possible without. departing from
the spirit and ,teoile thereof Various modifications of the invention in
addition to those shown and described herein shou1d be apparent to those
skilled in the art and are intended to fidl within the appended claims.
Fab:ample I- Toothpaste formulation  [00551 A toothpaste. composition is
prepared from the following ingredients to produce a ioothpaste having
7.508/s wt. arginine. Deionized Water Glycerin Carhoxymethyl ceLlulose
Saccharin Basic amino acidMine bicarbonate) 



Calcium carbonate Hydrated silica Flavor Color solution (l% FD&C Btu 41)
7400 21.000 0.500 0.250 10.000 29.000 31.000 0.750 0.100  Example 2 -
Patient study  100561 Fight patients suffering from -ry mouth are provided
with the composi EXAMPLE I. The patients are instructed to brash with the
composition of EXAMP twice a day, and record observations on their dry
mouth condition prior to -at day 4, and at clay 8. 100571 Prior to use of
the toothpaste.? ariw whole day; four patients also suffer from dry lips
and lona( swallowing; s have difficulty eating, talkiri and sleeping
100581 At day 4, most patients feel the composition hydrates their mouth,
and left the mouth feeling comfortable. No patient thinks the composition
made the mouth drier. 25% of patients indicate that the mouth felt smooth,
moist, and hydrated. [0059] At day 8, most patients believe the composition
provides dry mouth relief, leaving their mouth feeling moist, pleasant and
smooth. Example 3: Artificial Saliva Formulation coniprisint Arginine
100601 An artificial saliva formulation is prepared from the Following
ingredien RAW MATERIAL 



WEIGHT 0c:ionized Water 96.263 I 5 Xylitol 2.00000 riArginine 0.5(1000
rlydroxyethy I cellulose 0.41000 Flavor 0 A 0000 Methyl paraben 0.20000
Dibasic potassium phosphate 0.08)00 Potassium chloride 0.06200 Potassium
phosphate nonobasic 0.04300 



Calcium chloride dihydrate 0.0 1000 Magnesium. chloride 0.00500 Food
colorant 0.00050 Sodium fluoride 0.00045 MTh], 100.00000  CLAIMS 1. Use of
a basic amino acid, in free or salt form together with one or more of a. a
calcium ion source, b. a phosphate ion source, c. a potassium ion source,
d. a magnesium ion source, e. a fluoride source; f. a flavorant which
promotes saliva flow; 



g. a polyol humectant; h. and combinations thereof, for the manufacture of
a medicament for treating, ameliorating, inhibiting or preventing dry mouth
of a patient in need. 2. The use of claim I wherein the basic amino acid is
arginine. 3. The use of claim 2 wherein the arginine is in the form of
arginine bicarbonate. 4. The use of claim I wherein the medicament is a
dentifrice. 5. The use of claim 1 wherein the medicament is a mouth rinse.
6. The use of claim 5 wherein the mouthrinse is an artificial saliva
comprising ions selected from calcium, phosphate, potassium, magnesium, and
combinations thereof. 7. The use of any of the preceding claims wherein the
patient is predisposed to dry mouth. 8. The use of any of the preceding
claims wherein the patient is suffering from dry mouth. 9. The use of any
of the preceding claims wherein the patient has difficulty masticating food
as a result of dry mouth. 10. The use of any of the preceding claims
wherein the patient has difficulty swallowing as a result of dry mouth. 11.
The use of any of the preceding claims wherein the patient has speech
difficulties as a result of dry mouth. 12. The use of any of the preceding
claims wherein the patient also suffers from opportunistic infection of the
tongue as a result of dry mouth. 13. The use of any of the preceding claims
wherein dry mouth is caused by a disease. 14. The use of any of the
preceding claims wherein the patient is being treated with a medicament,
said medicament causing said dry mouth. 15. The use of any of the preceding
claims wherein dry mouth is chronic. 16. The use of any of the preceding
claims for reducing or inhibiting development of caries. 17. An artificial
saliva comprising arginine in free or salt form, together with one or more
of 



a. a calcium ion source, b. a phosphate ion source,  c. a potassium ion
source, d. a magnesium ion source, e. a fluoride source; a flavorant which
promotes saliva flow; and/or g. a polyol humectant. 18. A basic amino acid,
in free or salt form together with one or more of              a. a calcium
ion source, b. a phosphate ion source, c. a potassium ion source, d. a
magnesium ion source, e. a fluoride source; f. a flavorant which promotes
saliva flow; g. a polyol humectant;              h. and combinations
thereof, for use in the treatment, amelioration, inhibition or prevention
of dry mouth. 19. The basic amino acid of claim 18 wherein the basic amino
acid is arginine. 20. The basic amino acid of claim 19 wherein the arginine
is in the form of arginine bicarbonate. 



21. The basic amino acid of claim 18 wherein the composition is a
dentifrice. 22. The basic amino acid of claim 18 wherein the composition is
a mouth rinse. 23. The basic amino acid of claim 22 wherein the mouthrinse
is an artificial saliva comprising ions selected from calcium, phosphate,
potassium, magnesium, and combinations thereof. 
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