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ORAL CARE PRODUCT AND METHODS OF USE AND MANUFACTURE THEREOF
{0001]

FLELD OF THE INVENTION

16002 This tnvention relates to oral care compositions comprising a basic amino acid in
free or salt form and one or more soluble calcium salts, and to methods of using and of
making these compositions.

BACKGROUND OF THE INVENTION
[0003] Arginine and other basic amino acids have been proposed for use in oral care and
are beheved to have signtficant benetits in combating cavity formation and tooth sensitivity.
Combining these basic amino acids with minerals having oral care benefits. e.g., fluoride and
calctum, to form an oral care product having acceptable long term stability, however, has
proven challenging. In particular, the basic amino acid may raise the pH and facilitate
dissoctation of calcium rons that can react with tfluoride ions to form an insoluble precipitate.
Moreover. the higher pt has the potential to cause irritation. At neutral pH or acidic pH,
however, a system utilizing argimine bicarbonate (which the art teaches is preferred) may
release carbon dioxide, leading to bloating and bursting of the containers. Moreover, it might
be expected that lowering the pH to neutral or acidic conditions would reduce the efficacy of
the formulation because of the potential for formation of an arginine-insoluble calcium
complex that has a poarer affinity for the tooth surface, and moreover that lowering the pH
would reduce any eftect the tormulation might have on butfering cariogenic tactic acid in the
mouth. Finally, while soluble calcium salts present a potential for forming insoluble
precipitates with arginine or fluortde, the less soluble salts, such as calcium carbonate and
calctum phosphate, can render the formulations gritty and are less suitable, e.g.. for liquid
orai care formulations such as mouthwéshcs.
{0004] Partly because of these unaddressed formulation hurdles and partly because
arganine has generaily been viewed in the art as a potential alternative to fluoride rather a co-
active, there has been hitle mottvation 1o make orai care products comprising both arginine
and tluoride. Commercially available arginine-based toothpaste, such as ProClude®: and

DenClude® | for example, contains arginine bicarbonate and calcium carbonaie. but no
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ftuoride.
(G005 ] Accordingly, there is a need for a stable oral care product that provides a basic

amino acid together with efficient delivery of beneficial mimerals such as fluoride and
calcium,

BRILF SUMMARY OF THE INVENTION
10086] It 1s now surprisingly discovered that a basic amino acid such as arginine s stable
and effective in combination with soluble calcium salts, ¢.g., salts of caleium and carboxylic
acids.
10807} The invention thus encompasses oral care compositions and methods of using the
same that are effective in inhibiting or reducing the accumulation of plaque, reducing levels
of acid producing (cariogenic) bacteria, remineralizing teeth, and inhibiting or reducing
gingivitis. The invention also encompasses compositions and methods to clean the oral cavity
and provide improved methods of promoting oral health and/or systemic health, including
cardiovascular health, e.g., by reducing potential for systemic infection via the oral tissues.
[G008] The invention thus comprises an oral care composition {a Composition of the

Invention), e.g., a dentifrice, comprising
3 an effective amount of a basic amino acid, in free or salt form, ¢.g., arginine;

i. an effective amount of a soluble calcium salt selected from calcium glycerophosphate
and salts of soluble carboxyvlic acids, ¢.g., selected from calcium citrate, caicium
malate, calcium lactate, calcium formate, calcium fumarate, calcium gluconate,
calcium lactate gluconate, calcium aspartate, and calcium propionate; and mixtures

thereof,

Optionally, the invention further comprises a fluoride source wherein the Huoride i3
covalently bond to another atom, e.g., a fluorophosphate, tor example sodium

monofluorophosphate.

[0069] In particular embodiments, the Compositions of the invention are in the form ot a
dentifrice, e.g., comprising additional ingredients sciected from one or more of water.,
abrasives {which mayv include poorly soluble calcium salts, such as caicium carbonate,
calcium phosphate or caictum chioride ), surtactants, foaming agents, vitamins, poiviners,
enzymes, humectants, thickeners, antimicrobial agents, preservatives, flavonngs, colorings
aricd/or combinations thereof. In dentifrice formulations, the soluble calcium salis mayv, for

example, be present in an amount of about G.1 to about 10%, e.g., avout | to about 3%,

Pl
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{0014 in other embodiments, the Compeositions of the Invention are in the form of a
mouth rinse, e.g., comprising additional ingredients selected from one or more of water,
surfactants, solvents, vitamins, minerals, polvmers, enzymes, humectants, thickeners,

antimicrobial agents, preservatives, flavorings, colorings and/or combinations thereot. In

mouth rinse formulations, the soluble caicium salts may, for example, be present in an

amount of about 0.001 10 about 2%, e.g.. from about .01 1o about %,
=

(0011] Without intending to be bound by a particular theory, it s hypothesized that a
significant factor in the beneficial effect of arginine is that arginine and other basic amino
acids can be metabolized by certain types of bacteria. e.g., 8. sanguis which are not
cariogenic and which compete with cartogenic bacteria such as S. mutans, for position on the
teeth and in the oral cavity. The arginolvtic bacteria can use arginine and other basic amino
acids to produce ammonia, thereby raising the pH of their environment, while cartogenic
bacteria metabolize sugar to produce lactic acid, which tends to lower the plaque pH and
demineralize the teeth, ultimately leading to cavities. [t is believed that reguiar 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, resutting in a higher plague pH, in
effect immunizing the teeth against cariogenic bacteria and their detrimental eftects. Itis
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,

[6012] [rrespective of the precise mechanism, however, it 18 surprisingly found that the
combination of calcium, fluoride and a basic amino acid, e.g., arginine, in an oral care
product according to particular embodiments of the present invention produces unexpected
benefits bevond and gualitatively different from what can be observed using compositions
comprising effective amounts of each of the compounds separately, in promoting
remineralization, repairing pre-carious lesions, and enhancing oral health. It has moreover
been found that this action can be further enhanced by addition of a small particle abrasive,

which may act to help fill microfissures in the enamel and microtubules in the dentin.

[0013] The vresence of a basic amino acid in combination with an anionic surfactant is
also surprisingly found to reduce bacterial adhesion to the tooth surface. The basic amino
acid together with an anionic surtactant also substantially enhances solubtlizalion, release,
delivery, deposition, and effectiveness of poorly soluble active agents, for example

antimicrobial agents, such as triciosan.

et
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10014} The invention thus further encompasses methods comprising applying

compositions effective upon application to the oral cavity, e.g., with brushing, to (1) reduce or
inhibit formation of dental caries, (i) reduce, repatr or inhibit pre-carious lesions of the
enamel, e.g., as detected by guantitative light-induced fluorescence (QLF) or electrical caries
the teeth, {iv) reduce hypersensitivity of the teeth, {v) reduce or inhibtt gingivius, {vi)
promote healing of sores or cuts in the mouth, (vii) reduce levels of acid producing bactena,
(viii) to increase relative levels of arginolvtic bacteria, (1x) inhibit microbial biofilm
formation in the oral cavity, (x) raise and/or maintain plaque pH atlevels of at least pH 5.5
following sugar challenge, (xi) reduce plague accumulation, (xi1) treat, relieve or reduce dry
mouth, (xiii) clean the teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi}
immunize the teeth against cariogenic bacteria; and/or {(xvit) promote systemic health,
including cardiovascular health, e.g., by reducing potential for systemic infection via the oral

tissues.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The invention thus comprises an oral care composition (Composition 1.0)

. an effective amount of a basic amino actd, in free or sait form;
i, an effective amouant of a soluble calcium salt selected from selected from calcium

glycerophosphate and salts of soluble carboxylic acids, and mixtures thereof.

Optionatly, the invention further comprises a fluoride source wherein the Buonde is
covalentily bond to another atom, e.g., a fluorophosphate, for exampie sodium

monofluorophosphate.
For example, any of the following compositions:

1.0.1. Composition 1.0 wheremn the basic amino acid is arginine, lysine, citruliene,

arnithine, creatine, histidine, diaminobutanoic acid, diaminoproprionic 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-coniiguration.
P03 Any of the preceding compositions is provided in the form of a di- or tri-peplide

comprising the basic amino acid, or salts thereof.

.04, Any of the preceding compositions wherein the basic amino 4cid is argimine,

I

P05 Any of the preceding compositions wherein the basic amino acid 1s L-arginine,

4



CA 02707085 2010-05-27
WO 2009/100263 PCT/US2009/033289

i.0.6. Any of the preceding compositions wherein the basic amino acid 1s partially or

wholly in salt form.

107, Composition 1.0.6 wherein the basic amino acid s arginine phosphate.

1.0.8. Compaosition 1.0.6 wherein the basic amino acid is in the form of arginine
hydrochloeride.

1.0.9. Composition 1.0.6 wherein the basic amino acid is arginine bicarbonate.

10,10, Any of the preceding compositions wherein a salt of the basic amino acid 15

formed in situ in the formulation by neutraiization of the basic amino acid with an acid or

a salt of an acid.

F.OH Any of the preceding compositions wherein the salt of the basic amino acid 13
formed by neutralization of the basic amino acid fo form a premix prior to combination

wiih a fluoride sait.

1.0.12.  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 | wt. % to about 10 wt. % of
the total composition weight, the weight of the basic amino acid being calculated as tree

base form.

1.0.13. Composition 1.0.11 wherein the basic amino acid is present n an amount of

about 7.5 wi. % of the total composition weight.

1.0.14.  Composition 1.0.11 wherein the basic amino acid is present in an amount of about

5 wt. % of the total composition weight.

1.0.15.  Composition 1.0.11 wherein the basic amimno acid 1s present in an amount of about

3.75 wt. % of the total composition weight.

1.0.16. Composition 1.0.11 wherein the basic amino acid is present in an amount of about
1.5 wt. % of the total composition weight.
1.0.17.  Any of the foregoing compositions wherein the soluble calcium salt is selected

from calcium glyvcerophosphate and salis of soluble carboxylic acids, and mixtures
thersof,

1018 Any of the foregoing compositions wherein the caleium salt is selected from
calcium citrate, calcium malate, caleium lactate, caleium formate, calcium fumarate,

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

LY
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aned mixtures thereof

1019, Any of the preceding compositions comprising a fluoride source wheremn the
fluoride is covalently bound to another atom, e.g., a monofivorophosphate, for example
sodium monofluorophosphate, a fluorosilicate, ¢.g.. sodium fluorosilicate or ammonium

fluorositicate, or a fluorosulfate, e.g., hexafluorosulfate, and combinations thereot.
1.0.20. Any of the preceding compositions wherein the fluoride salt 1§ a fluorophosphate.

1.0.21. Any of the preceding composition wherein the fluonde salt 1s sodium

monofivorophosphate.

1.0.22.  Any of the preceding compositions wherein the fluoride salt ts present in an

amount of about 0.01 wt. % to about 2 wi. % of the total composition weight.

1.0.23.  Any of the preceding compositions wherein the fluoride salt provides fluoride ion

in an amount of about 0.1 to about 0.2 wt. % of the total composition weight.

1.0.24.  Any of the preceding compositions wherein the soluble fluoride salt provides

fluoride in an amount of from about 50 to about 25,000 ppm.

.0.25, Any of the preceding compositions which is a mouthwash having 100 to about

250 ppm avatlable fluornide.

1.0.26.  Any of the preceding compositions which is a dentifrice having about 750 to 2000

npm avatlable fluoride.

1.0.27.  Any of the preceding compositions wherein the composition comprises about 750

{¢ about 2000 ppm fluoride.

1.0.28.  Any of the preceding compositions wherein the composition comprises about

1000 to about 1500 ppm fluoride.

1.0.29. Any of the preceding compositions wherein the composition comprises about

1450 ppm Huoride.

P30, Any of the preceding compositions wherein the pH is about 6 10 9, e.g., about 6.5

vy
3

to about 7.4 or about 7.5 to about 9.
1031 Any of the preceding compositions wherein the pH is about 6.5 to about 7.4,
1.0.32.  Any of the preceding compositions wherein the pH is about 6.8 o about 7.,

RIEE] Any of the preceding compositions wherein the pH 1s approximately neutrai,
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i.0.34, Any of the preceding compositions further comprising an anti-calcuius agent,

1.0.335.  Any of the preceding compositions further comprising an anti-calculus agent

W,

which is a polvphosphate, e.g., pvrophosphate, tripolyphosphate, or hexametaphosphate,

e.g., i sodium salt form.

1.0.36. Anv of the preceding compositions further comprising an abrasive or particulate.
1.0.37.  The immediatelv preceding composition wherein the adhesive or particulate 1s

selected from sodium bicarbonate, calcium phosphate (e.g..dicaicium phosphate
dihydrate), calcium sulfate, precipitated calcium carbonate. silica (e.g.. hydrated silica},
iron oxide, aluminum oxide, perlite, plastic particles, e.g.. polyethvlene, and combinations

thereort,

£.0.38.  The immediately preceding compaosition wherein the abrasive or particulate 1s
selected from a calcium phosphate (e.g., dicalcium phosphate dihyvdrate), calcium suifate,

precipitated calcium carbonate, silica (e.g., hydrated silica), and combinations thereof,

1.0.39.  Any of the preceding compositions comprising an abrasive in an amount ot about

15 wt. % to about 70 wt. % of the total composition weight.

1.0.40. Any of the preceding compositions comprising a small particle abrasive fraction

of at least about 5% having a d50 of < about 5 micrometers.

1.0.41.  Any of the preceding compositions having a RDA of less than about 1530, e.g.,
about 40 to about 140,

1.0.42. Any of the preceding compositions wherein the antonic surfactant is seiected from

a, water-soiuble salts of higher fafty acid monoglyceride monosuifates {e.g., the
sodium salt of the monosulfated monoglyceride of hyvdrogenated coconut o1l fatty
acids such as sodium N-methyi N-cocoy! taurate, sodium cocomo-glyveeride

suliate),

b. higher alkyl sulfates, e¢.g.. sodium lauryl sulfate,

- "

¢. migher alkvi-ether suitates, e.g., of formuia

L Sy

CHAyCH 3 CHOCHLCHALOSO:X, wherein m s H-16, eg, 1 nis 146, ep, 2,

3ord, and X 1s Naor K {for exampie sodium lauretn-2 suifate

(OHAOH UHAOCHCH-O80RNa,

d. higher alkyl arvi sulfonates {such as sodium dodecyi benzene suifonate
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(sodium lauryl benzene sulfonate}),

e. higher alkyl sulfoacetates (such as sodium laury! sulfoacetate (dodecyl sodium
sulfoacetate), higher faity acid esters of 1,2 dihvdroxy propane sulfonate,
sulfocolaurate (N<2-¢thyl laurate potassium sulfoacetamide) and sodium lauryd

sarcosinate),
. and mixtures thereof.

By “higher alky!” is meant, e.g., Cs3p alkyl. In particular embodiments, the anionic

surfactant is selected from sodium lauryl sulfate and sodium ether lauryi sulfate,

1.0.43.  Any of the preceding compositions wherein the anionic surfactant s selected from

sodium fauryl sulfate, sodium ether laury! suifate, and mixtures thereot.

1.0.44.  Any of the preceding compositions wherein the anionic surfactant is present in an

amount of from about 0.3% to about 4.5% by weight.

1.0.45.  Any of the preceding compositions additionally comprising surfactants selected

from cationic, zwitterionic, and nontonic surfactants, and mixtures thereof.
1.0.46.  Any of the preceding compositions comprising at least one humectant,

1.0.47.  Anv of the preceding compositions comprising at least one hamectant selected

from glvcerin, sorbitol and combinations thereof.

£.0.48.  Any of the preceding compositions comprising xvlitol.
}.0.49. Any of the preceding compositions comprising at least one polvmer,
1.0.50. Any of the preceding compositions comprising at least one polvmer selected from

polvethylene glycols, polyvinvimethy! 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.

1.0.51. Any of the preceding compoesitions Comprising gum strips or fragments.

1.0.52. Any of the preceding compositions comprising flavoring, fragrance and/or
colGring.

RN EE Any of the preceding compositions comprising water.

:.0.54. Anv of the preceding compositions comprising an antibacterial agent selected

from halogenated diphenvl ether {e.g. triclosan), herbal extracts and essential oils {e.g.,

ey,
e’

(e
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rosemary extract, tea extract, magnolia extract, thymol, menthol, eucalyptol, geramol,
carvacrol. citral, hinokitol, catechol, methyi salicvlate, eptgallocatechin gallate,
epigaliocatechin, gallic acid. miswak extract, sea-buckthorn extract), bisguanide
antiseptics (e.g., chlorhexidine, alexidine or octerndine), quaternary ammonium
compounds (e.g., cetvlpyridinium chloride (CPC), benzalkonium chioride,
tetradecvIpyridinium chloride (TPC), N-tetradecyl-d-ethyipyridinium chionde (TDEPC)),
phenolic antiseptics, hexetidine, octenidine, sanguinarine, povidone iodine, delmopinoi,
salifluor, metal jons {e.g., zinc salts, for exampie, zinc citrate, stannous salts, copper saits,
iron saits), sanguinarine, propolis and oxygenating agents {e.g., hydrogen peroxide,
buffered sodium peroxyborate or peroxycarbonate), phthaiic acid and its salts,
monoperthalic acid and its salts and esters, ascorbyl stearate, oleoyl sarcosine, alkyl
sulfate, dioctv] sulfosuccinate, salicylanilide, domiphen bromide, deimopinol, octapinol
and other piperidino derivatives, nicin preparations, chlorite salts; and mixtures of any of

the toregoing.

i.0.55.  Any of the preceding compositions comprising an anti-inflammatory compound,
e.g., an inhibitor of at least one of host pro-inflammatory factors selected from matrix
metalloproteinases (MMP's), cyclooxygenases (COX), PGE,, interleukin 1 (IL-1}, IL-1f
converting enzyme (ICE), transforming growth factor §1 (TGF-p1), inducible nitric oxide
synthase (INOS), hyaluronidase, cathepsins, nuclear factor kappa B (NF-xB), and 1L-1
Receptor Associated Kinase (IRAK), e,g, selected from aspirin, ketorolac, flurbiprofen,
ibuprofen, naproxen, indomethacin, aspirin, ketoprofen, piroxicam, meclofenamic acid,

nordihvdoguaiaretic acid, and mixtures thereof.

[.0.56.  Any of the preceding compositions comprising an antioxidant, ¢.g., selected from
the group consisting of Co-enzyme 10, PQQ, Vitamin €, Vitamin b, Vitamin A,

anethole-dithiothione, and mixtures thereof.

1.0.57. Any of the preceding compositions wherein the anti-microbial is poorly soluble.
[.0.38. Any of the preceding compositions comprising triclosan.
1059 Any of the preceding compositions comprising triciosan and xyhiol.

1.0.60. Any of the preceding compositions comprising triclosan, xylitol, and precipitated

Ccalein carhonate,

1061, Anv of the preceding composition comprising triclosan and Zn”™ ion source, e.g.,

7inc oiraie,

4
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1.0.62.  Any of the preceding compositions comprising an antibacterial agent in an amount

of about 0.01 to about 5 wi. % of the total composition weight.

1.0.63.  Anv of the preceding compositions comprising triclosan in an amount of about

0.01 to about 1 wt. percent of the total composition weight.

1.0.64.  Any of the preceding compositions comprising triclosan in an amount of about

0.3% of the total composition weight.

1.0.65, Any of the preceding compositions comprising a whitening agent.
1.0.66.  Any of the preceding compositions comprising a whitening agent selected from a

whitening active selected from the group consisting of peroxides, metal chlorites,

perborates, percarbonates, peroxyacids, hypochlorites, and combinations thereot.

1.0.67. Any of the preceding compositions further comprising hydrogen peroxide or a
hydrogen peroxide source, e.g., urea peroxide or a peroxide salt or complex (e.g.. such as
neroxyphosphate, peroxycarbonate, perborate, peroxysilicate, or persulphate salts; tor
example calcium peroxyphosphate. sodium perborate, sodium carbonate peroxide,
sodium peroxyphosphate, and potassium persulfate), or hydrogen peroxide polymer

complexes such as hydrogen peroxide-polyvinyl pyrrolidone polymer complexes.

1.0.68.  Any of the preceding compositions further comprising an agent that interferes

with or prevents bacterial attachment, e.g., soibrol or chitosan.

1.0.69.  Any of the preceding compositions further comprising a source of calcium and
phosphate sefected from (i) calcium-giass compiexes, e.g., calcium sodium
shosphosilicates, and {ii) calcium-protein complexes, ¢.g., casein phosphopeptide-

amorphous calcium phosphate,

1.0.70.  Any of the preceding compositions further comprising a physiologically
acceptable potassium salt, e.g., potassium nitrate or potassium chloride, 1n an amount
effective to reduce dentinal sensitivity.

{.0.71.  Any of the preceding compositions comprising from about 0.1% to about 7.5% of

a physiclogically acceptable potassium salt, e.g., potassium nitrate and/or potassium

chioride.

P.0.72. Any of the preceding compositions effective upon application  the oral cavity,
e.o.. with brushing, to (i) reduce or inhibit formation of dental caries, (i) reduce, repair or

inhibit pre-carious lesions of the enamel, e.g., as detected by quantitative light-induced

HO
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fluorescence {QLEF) or electrical caries measurement (ECM), (itl) 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, {(vil) reduce levels of acid producing bacteria, {viil) to increase relative levels of
arginolytic bacteria. (ix) inhibit microbial bietilm formation in the oral cavity, (x) raise
and/or maintain plague pH at levels of at least pH 5.5 following sugar challenge, (x1)
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.

1.0.73. A composition obtained or obtainable by combining the ingredients as set forth in
any of the preceding compositions.

1.0.74.  Any of the preceding compositions in a form selected from mouthrinse,

toothpaste, tooth gel, tooth powder, non-abrastve gel, mousse, foam, mouth spray,

lozenge, oral tablet, dental implement, and pet care product.

1.0.75.  Any of the preceding compositions wherein the composition is toothpaste.
1.0.76.  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.

1.0.77.  Any of the preceding compositions 1.0 — 1.0.74 wherein the composition is a

mouthwash.

i.0.78. Any of the preceding compositions further comprising a breath freshener.,
fragrance or flavoring.

[0616] Levels of active ingredients will vary based on the nature of the delivery system

and the particular active. For example, the basic amino acid may be present at levels from,

e.g., about 0.1 to about 20 wi Yelexpressed as weight of free base}, e.g., about 0.1 10 ahout 3

d P
wi % for a mouthrinse, about § 1o about 10 wi % for a consumer toothpaste or about 7 1o
about 20 wi % for a professional or prescription treatment product. Fluornde may be present
at levels of, e.g., about 25 1o about 25,000 ppm, for example about 25 to about 230 ppm for a
mouthrinse, about 730 to about 2,000 ppm for a consumer toothpaste, or about 2,000 to about

25,0600 ppm for a professional or prescription treatment product. Levels of antibacterial will

i



CA 02707085 2010-05-27
WO 2009/100263 PCT/US2009/033289

vary similarly, with levels used in toothpaste being e.g., about 5 1o about 15 times greater
than used in mouthrinse. For example, a trictosan mouthrinse may contain, e.g., about (.03
wt % triclosan while a triclosan toothpaste may contain, e.g., about 0.3 wit % triclosan.

{0017] The soluble calcium salts may be present in an amount of from about 0.01 wt % to
about 10 wi percent, ¢.z., about 0.1 1o about 2% for a mouth rinse and about 1 wt % 10 about

5 wt % or higher for a dentifrice. The weights of the calcium salts will of course vary
depending on the counter on,

[0018] [n another embodiment, the invention encompasses a method to improve oral
health comprising applving an effective amount of the oral composition of any of the
embodiments under Compositions 1.0 - 1.0.78 to the oral cavity of a subject in need thereot,

¢.2.. a method to
! reduce or inhibit formation of dental canes,

tl. reduce, repair or inhibit early enamel lesions, e.g., as detected by quantitative Light-

induced fluorescence (QLF) or electnical canes measurement {ECM),

113 reduce or inhibit demineralization and promote remineralization of the teeth,
V. reduce hypersensitivity of the twweth,

V. reduce or inhibit gingivitis,

Vi promote healing of sores or cuts in the mouth,

vil.  reduce levels of acid producing bactena,

vill,  fo increase relative levels of arginoiviic bactena,

1X. inhibit microbial brofilm formation i the oral cavity,

X. ratse and/or maintain plague pH at levels of at feast pH 3.5 followmng sugar
chailenge,

X1 reduce plaque accumulation,

Kit.  freat dry mouth,

viti.  enhance systemic health, including cardiovascular health. e.g.. by reducing potential

Y+

for systemmic infection via the oral tissues,
viv.,  whiten teeth,

Y reduce erosion of the weth,
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xvi.  tmmunize {or protect) the teeth against cariogenic bacteria and their etfects, and/or
xvii, clean the teeth and oral cavity.

063 19] The invention further comprises the use of arginine in the manufacture of a
Composition of the [nvention, e.g., for use in any of the indications set forth in the above

method.

Basic Amino Acids

10020] The basic amino acids which can be used in the compositions and methods of the
invention include not only naturally occurring basic amino acids, such as arginine, iysine, and
histidine, but also anv 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 about 7 or

greater.
0021} Accordingly, basic amino acids include, but are not limited to, argimine, lysine,

citrullene, orpithine, creatine, histidine, diaminobutanoic acid, diaminoproprionic acid, salts
thereof or combinations thereof. In a particular embodiment, the basic amino ackds are

selected from arginine, citrullene, and ornithine.

|6022] In certain embodiments, the basic amino acid is arginine, for example, L-arginine,

or a salt thereot,

{0023] The compositions of the invention are intended for topical use in the mouth and so
salts for use in the present invention should be safe for such use, in the amounts and
concentrations provided. Suitabie salts include salts known in the art to be pharmaceutically
acceptable salts are generally considered to be physiologically acceptable in the amounts and
concentrations provided. Physiologically acceptable saits include those derived trom
pharmaceutically acceptable inorganic or organic acids or bases, for example acid addition

salts formed by acids which form a physiological acceptable anion, ¢.g., hydrochioride 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 mezals such as calcium and magnesium. Physiclogically acceptable

salts may be obtained using standard procedures known in the art, tor exampile, by reacting a

51.!’“ =

sufficiently basic compound such as an amine with a suitable acid affording a physiciogically

acceptabie anion.

{0024 ] in various embodiments, the basic amino acid 18 present 1n an amount of about 0.5
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wt. % to about 20 wt. % of the total composition weight, about 1 wi. % to about 10 wt. % ot
the total composition weight, for example about 1.5 wt. %. about 3.75 wt. %. about 5 wi. %,

i
?

or about 7.5 wt. % of the total composition weight.

|0025] RDA: RDA s an abbreviation tor radioactive dentun abrasion, a relative measure

of abrasivity. Typically, extracted human or cow teeth are wradiated in a neutron flux,
mounted 1n methylmethacrylate (bone glue), stripped of enamel, mserted into a brushing-
machine, brushed bv American Dental Association (ADA) standards (reference toothbrush.

} 50g pressure, 1500 strokes, 4-t0-1 water-toothpaste slurry). The radioactivity ot the
rinsewater 1s then measured and recorded. For experimental control, the test 1s repeated with
an ADA reference toothpaste made of calcium pyrophosphate, with this measurement given a

value of 100 to calibrate the relative scale.

{0026} Fluoride lon Source: The oral care compositions may further include one or more

fluoride 10n sources, e.g., soluble fluonde salts. As free fluoride 10ons may react in agqueous
solution with {ree calcium 1ons, the fluoride may be covalently bound to another atom, ¢.¢.,
selected from tluorophosphates e.g., sodium monofluorophosphate, fluorosilicates, e.g.,

sodium fluorosihicate. ammomum fluorosificate, and fluorosulfates, e.g.. hexatluorosulfate,
and combinations thercot; or the Huonde may be sequestered from the calcium rons and/or

erther the fluonde or the calcium or both provided in a nonaqueous systen.

[0027] A wide variety of tluoride ion-yielding materials can be emploved as sources of
soluble fluorwde 1n the present composttions. Examples of sutable fluoride ion-vielding
materials are found in U.S. Pat. No. 3.535.,421, to Briner et al.: U.S. Pat. No. 4.885.155. to

Parran, Jr. et al. and UJ.S. Pat. No. 3,678,154, (0 Widder et al.

10028 Representative fluoride 1on sources include, but are not limited to, stannous
fluoride. sodium fluoride. potassium fluoride, sodium monofluorophosphate, sodium
Huorosilicate, aimmonium fluorostlicate. amine Huornide, anmonium fluoride. and
combinations thercof. In certain embodiments the fluonde 1on source includes stannous
fluoride. sodium fivoride, sodivm monotluorophosphate as well a3 mixtures thereoll As
noted. because of the potential tor reaction with the calcium n the compositions Gf the
inventron. however, where the tuoride salts are provided in solution with the compositions of
the invention. they are preferably salts wherein the Hlueride 1§ covalently bound to another

atom, €.2.. as in sodhum monofluorophosphate, rather than mierely iomcally bound. ¢.o.. as n

14
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sodium tuoride.

{0029] [n certain embodiments, the oral care composition ot the invention may also
contain a source ot tluoride 1ons or fluorine-providing ingredient in amounts sutficient to
supply about 25 ppm to about 23,000 ppm of fluoride 1ons, generally at least about 300 ppm.
é.g., about 500 to about 2000 ppm, e.g., about 10600 1o about 1600 ppm, e.g., about 1450 ppm.
The appropriate level of tluoride will depend on the particular application. A mouthwash, for
example, would typically have about 100 to about 250 ppm fluoride. A toothpaste for
general consumer use would typically have about 1000 about 1500 ppm, with pediatric

toothpaste having somewhat less. A dentifrice or coating for professional application could

have as much as about 5,000 or even about 25,000 ppm tluonde.

[0030] I-iuoride 1on sources mav be added to the compositions of the invention at a level

of about 0.01 wt. % to about 10 wt. % th one embodiment or about 0.03 wt. % to about 5 wt.

Y. and m another embodiment about 0.1 wt. % to about | wt. % by weight of the

compositton in another embodiment. Weights of fluoride salts to provide the appropriate

level of fluoride 1on will obviously vary based on the weight of the counter ion in the salt.

Abrasives

[0031] The Compositions of the Invention may comprise a calcium phosphate abrasive,
e.g., tricalcium phosphate (Cas(POy)), hydroxylapatite (Cayof PO4)s(OH),), or dicalcium
phosphate dihydrate (CaHPOy4 « 2H,0. also sometimes referred to herein as DiCal) or calcium

pyrophosphate; or other poorly soluble calcium salt. e.g., calcium carbonate.

10032] The compositions may include one or more additional particulate materials, for
example silica abrasives such as precipitated silicas having a mean particle size of up 10 about
20 microns, such as Zeodent 115%, marketed by J. M. Huber. Other useful abrasives also
include sodium metaphosphate, potassium metaphosphate, aluminum silicate, calcined

alunina, bentonite or other siliceous materials. or combinations thercof.

[0033]  The silica abrasive polishing materials useful herein, as well as the other

abrasives, generally have an average particle size ranging between ;:lbout 0.1 and

about 30 microns, about 5 to about 15 microns. The silica abrasives can be from
precipitated silica or silica gels, such as the silica xerogels described in U.S. Pat.

No. 3,538,230, to Pader et al. and U.S. Pat. No. 3,862,307, to Digiulio. Particular silica
xerogels are marketed under the trade name Syloid® by the W. R. Grace & Co., Davison

Chemical Division. The precipitated silica materials include those marketed by the J. M.

15
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Huber Corp. under the trade name Zeodent”. inctuding the silica carrying the designation
Zcodent 115 and 119, These silica abrasives are described m U.S. Pat. No. 4,340,383, to

Wason.

(0034} l.n certain embodiments, abrasive materials usetul 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 about 100 cc/100 g silica and in the
range of about 45 ¢¢/100 g to about 70 c¢/100 g silica. 1l absorption values are measured
using the ASTA Rub-Out Method D281. In certain embodiments, the silicas are colloidal

particles having an average particle size ot about 3 microns to about 12 microns, and about 5

to about 1Q microns.

[0035] in particular embodiments, the abrasive materials comprise a large fraction of
very small particles, e.g., having a d50 less than about 5 microns, tor example, small particle
silica (SPS) having a d30 of about 3 to about 4 microns, for example Sorbostl AC43®
(Ineos). Such small particles are particularly usefui in formulations targeted at reducing
hypersensitivity. The small particle component may be present i combinatton with a second
larger particle abrasive. In certain embodiments, for example, the formulation comprises

about 3 to about 8% SPS and about 235 to about 45% of a conventional abrasive.

{0036 L.ow oil absorption stlica abrasives particularly usetul 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 XWA¥, a silica
hvdrogel 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 o1l absorption of less than
about 70 cc/100 ¢ of silica 1s an example of a low o1l absorption silica abrasive usetul in the
practice of the present invention. The abrasive 1s present in the oral care composition of the
present invention at a concentration of about 10 to about 60% by weight, in other

embodiment about 20 to about 45% by weight. and in another embodiment about 30 to about

50% by weight.

P

el g k-

Agents 1o Increase the Amount of Foaming

{0037] The oral care compasttions of the invention also may include an ggent 1o increase

the amount of foam that ts produced when the oral cavity s brushed.

(0038} [Hustrative examples of agents that increase the amount of feam include, but are

not himited o polvoxvethviene and ceriain poivmers mncluding, but not limied to. alginate

16
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polymers.
[{3039] The polvoxyethviene may increase the amount of foam and the thickness of the

foam generated by the oral care carrier component of the present inventton. Polyoxyethylene
is also commonly known as polyethylene glveol ("PEG") or polyethylene oxide. The
polvoxyethylenes 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 1,000,000, Pi}l}f(}}{:ﬁ 15 the

trade name for the high molecular weight polvoxyethytene produced by Union Carbide,

{6040] The polyvoxyethylene may be present in an amount of about 1% to about 9%, in
one embodiment about 3% to about 30% 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 (1.e., a single dose) 13
about 0.01 to about 0.9 % by weight, about 0.03 to about 0.3% by weight, and n another

-

embodiment about 0.1 o about 0.2 % by weight.
Surfaciants
[0041] The invention contains anionic surfactants, for exampie

7 water-soluble salts of higher fatty acid monoglyceride monosulfates, such as the
sodium salt of the monosulfated monoglyceride of hydrogenated coconut o fatty

acids such as sodium N-methvl N-cocoyl taurate, sodium cocomo-glyceride sulfate,
h higher alkyl sulfates, such as sodium lauryl sulfate,

1. higher alkyl-ether sulfates, e.g., of formula CH3(CH: ), CHy(OCH2CH: 0505 X,
wherein mis 6-16, e.g.. 10, nis -6, e.g., 2, 3or 4, and X is Na or K, for example
sodium laureth-2 sulfate (CH3(CH2)1:CH OCH:CH; 1080:Na).

v, higher alky! arvl sulfonates such as sodium dodecy! benzene sulfonate (sodium lauryi

henzene sulifonate)

V. higher alkyvl sulfoacetates. such as sodiuvm lauryl sulfoacetate (dodecyl sodium
sulfoacetate), higher fatty acid esters of 1,2 dihvdroxy propane sulionaie,
sulfocolaurate (N-2-ethy! faurate potassium sulfoacetanude) and sodiuny lauryl

.

sarcosinaie,

By “higher alkvl” is meant, e.g., Coso alkyl In particular embodiments, the anonic

surfactant is selected from sodium laury] sulfate and sodium ether lauryl sulfate,

-7
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[0042] The anionic surfactant is present in an amount which is eftective, e.g.. > about
0.01% by weight of the formulation. but not at a concentration which would be imitating to
the oral tissue. e.g.. < about 10%. and optunal concentrations depend on the particular
tormulation and the particular surfactant. For example. concentrations used or a mouthwash
are typically on the order of one tenth that used for a toothpaste. In one embodiment, the
anionic surfactant 1s present in a toothpaste at trom about 0.3% to about 4.5% by weight, ¢.g..

about 1.5%.

(0043] The Compositions of the Invention may optionally contain mixtures of
surfactants, comprising aniontc surfactants and other surfactants which may be antonic,
cationic, zwittertonic or nomonic. Generally. surtactants are those which are reasonably
stable throughout a wide pH range. Surfactants are described more fully, {or example, in U.S.
Pat. No. 3,959,458, to Agnicolaet al.; U.S. Pat. No. 3.937.807. to Haefele: and U.S. Pat. No.
4.051.234, to Gieske et al.!

[0044] In certain embodiments, the antonic surfactants useful herein include the water-
soluble salts of alkyl sulfates having about 10 to about {8 carbon atoms in the alkyl radical
and the water-saluble salts of sulfonated monoglycenides of fatty acids having about 1Q to
about {8 carbon atoms. Sodium lauryl sultate, sodium lauroy! sarcosinate and sodium
coconut monoglyceride sulfonates are examples of anionic surfactants of this type. Mixtures

of anionic surfactants may also be utilized.

[0045] in another embodiment, cationic surfactants useful 1n the present invention can be
broadly defined as derivatives of aliphatic quaternary ammonium compounds having one
fong alkvl chain containing about 8 1o about 18 carbon atoms such as tauryl
tnmethylammonium chloride, cetyl pynidinium chlonde, cetyl trimethylammonium bromide,
di-isobutviphenoxyethyldimethyibenzylammontum chloride, coconut

alkyltrimethvlammonium attrite, cetyl pynidinium fluoride, and mixtures thereof.

[0046] Illustrative cationic surfactants are the quaternary ammonium fluorides described

in U.S. Pat. No. 3,535,421, to Briner et al. Certain cationic surfactants can also act as

germicides in the compositions.

{304 7] Hustrative ponionic surfacianis that can be used 1 the compositions of the
tnventicn can be broadiy defined as compounds produced by the condensation of atkylene
oxide groups (hydrophilic in nature) with an organic nydrophobic compound which may be

aliphatic or alkvlaromatic mn nawre. Examples of suitable nontonic surfactants include, but

18
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are not Himited to, the Pluronics, polvethvlene oxide condensates of alkyl phenols, products
derived from the condensation of ethylene oxide with the reaction product of propylene oxide
and ethylene diamine, ethvlene oxide condensates of aliphatic alcohols, long chain tertiary
amine oxides, long chain tertiary phosphine oxides, long chain dialkyl suifoxides and

mixtures of such matenais.

{8048} In certain embodiments, zwitterionic synthetic surfactants useful in the present
invention can be broadly described as derivatives of aliphatic quaternary ammonium,
phosphomium, and sutfonium compounds, in which the aliphatic radicals can be straight
chain or branched, and wherein one of the aliphatic substituents contains about 8 1o about 18
carbon atoms and one contains an anionic water-solubilizing group, e.g., carboxy, sulfonate,
sulfate, phosphate or phosphonate. Hlustrative examples of the surfactants suited for imclusion
into the composition include, but are not limited to, sodium alkyl sulfate, sodium lauroyl

sarcosinate, cocoamidopropyl betaine and polysorbate 20, and combinations thereof,
0649} In a particular embodiment, the Composition of the Invention comprises sodium
lauryi sultate.

[0056] The surfactant or mixtures of compatible surfactanis can be present in the
compositions of the present invention in about 0.1% to about 5%, n another embodiment
about 0.3% to about 3% and in another embodiment about 0.5% to about 2% by weight of the

total composition.

Flavoring Agents

[0051] The 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 inciude oils of spearmint, peppermint, wintergreen,
sassafras. clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange.
Also usefud are such chemicals as menthol. carvone, and anethole. Certain embaodiments

employ the oils of peppermint and spearmint,

100521  The flavoring agent is incorporated in the oral composition at a concentration of
about 0.1 1o about 3% by weight and about 0.5 1o about 1.3% by weight, The dosage of
flavoring agent in the individual oral care composition dosage {i.e., a single dose} 8 about
0.061 1o about §.05% by weight and in another embodiment about 0,003 to about 0.U15 % by

welght,
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Chelating agenis

(053] The oral care compositions of the invention also may optionaily 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 bactertal lysis.

[0054] Another group of agents suitable for use as chelating agents in the present
invention are the soluble pyrophosphates. The pvrophosphate 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 pvrophosphate, trialkals
metal monoacid pyrophosphate and mixtures thereof, wherein the alkali metals are sodam or
notassium. 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 T wi. % pyrophosphate ions, about 1.5 wt. % to about & wt. %, about

3.5 wt. % {o about 6 wt. % of such 10ns.

Polvmers

{0055] The oral care compositions of the invention also optionally include one or more
polymers, such as polyethyiene glycols, polyvinylmethyl ether maleic acid copoiymers,
notysaccharides (e.g., celiulose 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 alkall metal (e.g., potassium and sodium) or ammonium saits.

[0056] Particularty when noncationic antibacterial agents ot antibacterial agents, e.g.,
triclosan, are included in any of the dentifrice comp(}nenzs,. there 15 also preferably included
from about 0.05 to about 3% of an agent which enhances the delivery and retention of the
agents to, and retention thereof on oral surfaces. Such agents useful in the present invention
are disclosed in ULS, Pat. Nos. 5. 188,821 and 5.192.33}; and include svnthetic antonic
nolymeric polvearboxylates, such as 1:4 to 4:1 copolymers of maleic anhydride or acid with

another polvmerizable ethyvienically unsaturated monomer, preferably methyl vinvl

=

ether/maleic anhvdride having a molecuiar weight (MUW ) of about 30,000 to about

G

FO0G0,000, most preferably about 30,000 to about 800,000, These copolymers are avatiabie
for example as Gantrez. e.g., AN 139 (M. W, 500.000), AN 119 (MW, 250,000} and
preferably S-97 Pharmaceutical Grade (MW, 700,000} available from ISP Technologies,

inc.. Bound Brook, N1, 08805, The enhancing agents when present are present in amounts of

P
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about 0.03 to about 3% by weight.

[0057] Other operative polymers inciude those such as the 1:1 copolymers of maleic
anhydnde with ethyl acrylate, hvdroxyethyl methacryvlate, N-vinyl-2-pyvroltidone. or ethylene,
the tatter being available for example as Monsanto EMA No. 1103, M.W. 10.000 and EMA
Grade 61, and 1:1 copolymers of acrvlic acid with methyl or hydroxvethyl methacrylate,

methy! or ethyl acrylate, tsobutyl vinyl ether or N-vinyl-2-pyrrolidone.

[0058] Suitable generally, are polvmerized olefinically or ethylenically unsaturated
carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at least
one carboxyl group, that is, an acid containing an olefinic double bond which readily
functions in polymerization because ot its presence in the monomer molecule either in the
alpha-beta position with respect to a carboxyl group or as part ot a terminal methylene
egrouping. [ustrative ot such acids are acrylic, methacrylic, ethacryhc, alpha-chloroacrylic,
crotonic, beta-acryloxy propionic, sorbic, alpha-chlorsorbic, cinnamic, beta-styryvlacrylic,
MuCOoNicC. 1tacoitic, citraconic, mesaconic, glutaconic, aconttic, alpha-phenylacrylic, 2-benzvl
acrylic, 2-cyclohexvlacrylic, angelic, umbellic, fumaric, maleic acids and anhyvdrides. Other
ditterent olefinic monomers copolymerizable with such carboxylic monomers include
vinylacetate, vinyl chloride, dimethyl maleate and the like. Copolymers contain suthicient

carboxylic salt groups for water-solubtiity.

{0059] A [urther class of polymeric agents mncludes a compésition containing
homopolymers of substituted acrylamides and/or homopolvmers of unsaturated sulfonic acids
and salts thereof, wn particular where polymers are based on unsaturated sultonic acids
selected from acrviamidoalvkane sulfonic acids such as 2-acrylamide 2 methvipropane
sulfonic acid having a molecular weight ot about 1,000 to about 2,000,000, described in ULS.

Pat. No. 4,842.847. Jun. 27, 1989 to Zahid.

Another usetul class ot polymeric agents includes polyamino acids, particularly those
contatning proporttons of antonic surface-active anino acwds such as aspartic acid, glutamic

acid and phosphoserine. as disclosed in ULS. Pat. No. 4,866,161 Sikes et al..

[0060] [n preparing oral care Compastuons, 1S sometmes necessary to add some
thickenimng matenal to provide a desirable consistency or to stabilize or enhance the
erformance of the formuiation. In centain embodiments. the thickening agents are
= D

carboxvvinyl polymers, carrapeenan, hydroxvethyl celtulose and water solubie salts of
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cellulose ethers such as sodium carboxymethyl cellulose and sodium carboxymethyl
hydroxyethyl cellulose. Natural gums such as karaya, pum arabic, and gum tragacanth can
also be incorporated. Cotloidal magnesium aluminum silicate or finely divided silica can be
used as component of the thickening composttion to further improve the composition's
texture. In certain embodiments, thickening agents in an amount of about 0.5% 1o about 3%

by weight of the total composition are used.

Enzvmes

{00611 The oral care compositions of the invention may also optionally include one or
more enzymes. Useful enzymes include any ot the avatlable proteases, glucanohydrolases.
endoglycosidases, amylases, mutanases, lipases and mucinases or compatible mixtures

thereof. In certain embodiments. the enzyme 1s a protease, dextranase, endoglycosidase and
mutanase. In another embodiment, the enzymc is papain, endoglycosidase or a mixture of
dextranase and mutanase. Additional enzymes suitable for use tn 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; LS. Pat. No. 4,058,595; U.S. Pat. No. 3,991_177: and

U.S. Pat. No. 3,696,191. An enzyme of a mixture of several compatible enzymes in the current

invention constitutes about 0.002% to about 2.0% in one embodiment or about 0.05% to

about 1.5% in another embodiment or in yet another embodiment about 0.1% to about 0.5%.

Water

[0062] Water may also be present in the oral compositions of the invention. Water,
emploved in the preparation of commercial oral composttions should be delonized and frec of
organic impurities. Water commonly makes up the balance ot the composttions 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 mncludes the free water which is added plus that
amount which is introduced with other materials such as with sorbitol or any components of

the immvention.

Humectants

100631 Within certain embediments of the oral compositions, (TS aiso destrabie to
mcorporate a humectant to prevent the composiiion from hardening upon 2xposure 1o air.
Certain humectants can also impart desirable sweetness or flavor to dentitrice compositions.

The humectant, on a pure humectant basis. generally includes about 15% 1o about 70% i one
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embodiment or about 30% to about 65% 1n another embodiment by wetght of the dentitnce

composifion.

0064] Suitable humectants include edible polvhydnc alcohols such as glyvcenine, sorbitol,
xyhtol, propviene glycol as well as other pelyols and mixtures of these humectants. Mixtures
ol glycerine and sorbitol may be used in certain embodiments as the humectant component of

the toothpaste compositions herein.

|0065] In addition to the above described components, the embodiments of this invention
can contain a vartety of optional dentifrnice ingredients some of which are described below.
Optional ingredients include, for example, but are not limited to, adhesives, sudsing agents,
Ravoring agents, sweetening agents, additional antiplaque agents, abrasives, and coloring
agents. These and other optional components are further described in U.S. Pat. No.

5.004,597, to Majetr; U.S. Pat. No. 3,959,458 to Agricola et al. and U.S. Pat. No. 3,937.807.

1o Hactele.

Methods of Manufacture

[0066] The compositions of the present invention can be made using methods which are

common in the oral product area.

{0067} [n one itlustrative embodiment, the oral care composition is made by neutralizing

arginine 1n a gel phase with phosphoric acid and mixing to form Premix 1.

10068} Actives such as, for example. calcium salts, vitamins, CPC, fluoride, abrasives.

and any other desired acuve ingredients are added to Premix 1 and mixed to form Premix 2.

[0069] A toothpaste base, for example. dicalcium phosphate is added to Premix 2 and

mixed. The final sturry 15 formed into an oral care product.

Composttion Use

10070] The present invention in its method aspect involves applying to the oral cavity a

safe and etfective amount of the compositions described herein.

[G(71} T'he compositions and methods according to the invention are useful to a imethod
10 pretect the teeth by factduating repair and remineralization, in particular 1o reduce or
ihibit formation ot dentai caries, reduce or inhibit demineralization and promote
remineralization of the teeth, reduce hypersensitivity of the teeth, and reduce, repair or inhibif

earty enamel lesions, ¢.g., as detected by quantitative hight-induced fluorescence (QLF) or

clectronic caries monitor (ECM?Y,
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[3072] Quantitative Light-induced Fluorescence is a visible light fluorescence that can
detect early lesions and longitudinally monitor the progression or regression. Normal teeth
fluoresce in visible light; demineralized teeth do not or do so only to a lesser degree. The
area of demineralization can be quantified and its progress monitored. Blue laser hight 1s used
- 1o make the teeth auto fluoresce. Areas that have lost mineral have jower {luorescence and
appear darker in comparison to a sound tooth surface. Software is used to quantity the
fluorescence from a white spot or the area/volume associated with the lesion. Generally,
subjects with existing white spot lesions are recruited as panelists. The measurements are
nerformed in vivo with real teeth. The lesion area/volume is measured at the beginning of the
ctinical. The reduction (improvement) in lesion area/volume is measured at the end ot 6

months of product use. The data is often reported as a percent improvement versus basetine.

[06073] Flectrical Caries Monitoring is a technigue used to measure mineral content ot the
tooth based on electrical resistance. Elecirical conductance measurement exploits the fact that
the fluid-filled tubules exposed upon demineralization and erosion of the enamel conduct
electricity. As a tooth loses mineral, it becomes less resistive to electrical current due to
increased porosity. An increase in the conductance of the patient’s teeth therefore may
indicate demineralization. Generally, studies are conducted of root surfaces with an existing
lesion. The measurements are performed in vivo with real teeth. Changes in electrical
resistance before and after 6 month treatments are made. In addition, a classical caries score
for root surfaces is made using a tactile probe. The hardness is classified on a three point
scaler hard, leathery, or soft. In this type of study, typically the results are reported as
electrical resistance (higher number is better) for the ECM measurements and an

improvement in hardness of the lesion based on the tactiie probe score.

{0074] The Compositions of the Invention are thus useful in a method to reduce early
lesions of the enamel (as measured by QLF or ECM) relative to a compaosition lacking
effective amounts of fluorine and/or arginine.

[0075] The Compositions of the invention are additionally useful in methods to reduce
harmiul bacteria in the oral cavity, for example methods to reduce or inhibit gingivitis, reduce
levels of acid nroducing bacteria, 1o increase relative levels of arginolytic bactera, inhibi
microbial biofilm formation in the oral cavity, raise and/or maintain plague pH at levels of at
ieast pH about 5.3 following sugar challenge, reduce plaque accumulation, and/or clean the

teeth and oral cavity.
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10076} Finally, by increasing the pH in the mouth and discouraging pathogenic bacterna,

the Compositions of the {nvention are usetul to promote healing of sores or cuts in the mouth.

{0077} The compositions and methods according (o 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.

10078] Enhancing oral health also provides benefits in systemic health, as the oral tissues
can be gateways for systemic infections. Good oral health 1s associated with svstemic 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 tn the oral tissues.
Providing a less acidic oral environment is also helpful 1n reducing gastric distress and
creates an environiment fess favorable to Heliobacter, which s associated with gastric ulcers.
Arginine in particular 1s required for high expression ot specific immune cell receptors, for
example T-cell receptors, so that arginine can enhance an effective immune response. The
compositions and methods ot the invention are thus usetul to enhance svstemic health,

including cardiovascular health.

{0079] As used throughout, ranges are used as shorthand for describing each and every

value thats within the range. Anyv value within the range can be selected as the terminus of

the range. In the event of a conflict in a definition in the present disclosure and that of a cited
reterence, the present disclosure controls. It is understood that when formulations are described,
they may be described in terms of their ingredients,' as 1s 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.

[0080] The Iollowing examples further descrnibe and demonstrate lustrative

embodiments within the scope of the present mvention. The examples are given solely for
HHus{ration and are not o be construed as limitations of this invention as many variations are
possible without departing from the 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.
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Formulations of the invention are prepared with the following ingredients:

WEIGHT %

RAW MATERIAL

Dieionized Water
xylitol
L-Arginine

Hydroxyethyl cetlulose

Flavor
Methvl paraben

Dibasic potassiwm phosphate

Potassium chloride

Potassium phosphate monobasic

Calcium lactate
Magnesium chlonde
Food colorant
Sodium Huoride

TOTAL

RAW MATERIAL

Dejonized Water
Glycerin

709% Sorbttol
G5% rthanol
Polysorbate 20
Sodium benzoate
Calcium citrate
Sodium Sacharin
Phosphoric acid 853%
E~Arginine
Flavor

Colorants

TOTAL

pH

(05

2.00000
(.50000
0.43000
(1.40000
(3.20000
0.080060
(0.06200
0.04 300
0.01000
0.00590
000050
(.00045

CA 02707085 2010-05-27

10060000

WEIGHT %

QS
10.000
10.600
6.000
1.000
.10
(.600
0.020
0.080)
0.600
(.200
.001

100,000

“9.0
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CLAIMS:

1. An oral care composition comprising
a. a basic amino acid, in free or salt form;

b. a soluble calcium salt selected from calcium glycerophosphate and

salts of soluble carboxylic acids,

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

an amount effective to reduce or inhibit formation of dental caries.

2. An oral care composition according to claim 1, wherein the basic amino

acid is arginine or a salt thereof.

3. An oral care composition according to claim 1 or 2, wherein the calcium
salt 1s selected from calcium citrate, calcium malate, calcium lactate, calcium formate,

calcium fumarate, calcium gluconate, calcium lactate gluconate, calcium aspartate,

and calcium propionate; and mixtures thereof.

4. An oral care composition according to any one of claims 1-3 further

comprising a fluoride source wherein the fluoride is covalently bound to another atom.

5. The oral care composition according to claim 4 wherein the fluoride
source is selected from sodium monofluorophosphate, stannous fluoride, sodium

fluoride, potassium fluoride, sodium fluorosilicate, ammonium fluorosilicate, amine

fluoride, ammonium fluoride, and combinations thereof.

0. The oral care composition according to claim 4, wherein the fluoride

source Is sodium monofluorophosphate.

/. The oral care composition according to any one of claims 1-6 in the

form of a dentifrice.

8. The oral care composition according to any one of claims 1-6 in the

form of a mouth rinse.
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9. ~ The oral care composition of any one of claims 1-8 for the treatment of
the oral cavity of a subject in need thereof to

a. reduce or inhibit formation of dental caries,

b. reduce, repai.r or inhibit early enamel lesions,

C. reduce or inhibit demineralization and promote remineralization of the teeth,
d. reduce hypersensitivity of the teeth

e. reduce or inhibit gingivitis,

f. promote healing of sores or cuts in the mouth,

g. reduce levels of acid producing bacteria,

h. to increase relative levels of arginolytic bacteria,

. inhibit microbial biofilm formation in the oral cavity,

J. raise and/or maintain plaque pH at levels of at least about pH 5.5

following sugar challenge,
K. reduce plaque accumulation,

l. whiten teeth,

m. enhance systemic health, including cardiovascular health,
n. reduce erosion of the teeth,

0. to immunize the teeth against cariogenic bacteria and their effects, and/or

p. clean the teeth and oral cavity.
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