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BRIEF SUMMARY OF THE INVENTION

[0005] The invention encompasses oral care compositions and methods of using the same
that are effective in inhibiting or reducing the accumulation of plaque, reducing levels of acid
producing {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.. bv reducing potential for svstemic infection via the oral tissues.
{0006} The invention thus comprises Composition 1.0, an oral care composition, e.g., a
dentifrice, comprising 2 basic amino acid, e.g., argininpe, in free or salt form, e.g., arginine
hvdrochloride, together with a soluble carbonate salt, e.g.. sodium carbonate, sodium
bicarbonate or mixtures thereof, wherein a bicarbonate of the basic amino acid is formed in
situ.
[0007] By “soluble carbonate salt” is meant any soluble salt formed by carbonic acid or

dissolved carbon dioxide. In aqueous solution, the carbonate ion, bicarbonate fon, carbon



di : Lsok eft carbon dioxide, in ;piteous solution, the carbonate ion,

bi carbonate ion, carbon dioxide, and carbonic acid forma dynamc
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bi car bonat e, sodi um carbonate, and sodi um bi carbonate. [0008iBy "in situ"
is meant that the bicarbonate salt of the basic amno acid is forned within
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ornithine, 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-configuration.
1.0.3. Any of the preceding compositions wherein the basic amino acid is arginine.
1.0.4. Any of the preceding compositions wherein the basic amino acid is L-arginine.
1.0.5. Any of the preceding compositions wherein the basic amino acid is initially

provided partially or wholly in salt form.

1.0.6. Composition 1.0.5 wherein the basic amino acid is in initially provided to the

formulation in the form of arginine hydrochloride.

1.0.7. Any of the preceding compositions wherein the soluble carbonate salt is sodium
bicarbonate.
1.0.8. Any of the preceding compositions wherein the basic amino acid is present in an

amount corresponding to about 0.1 — about 20%, e.g.. about 1 wt. % to about 10 wt. % of
the total composition weight, the weight of the basic amino acid being calculated as free
base form.

1.0.9, Composition 1.0.8 wherein the basic amino acid is present in an amount of about

-

5, about 3.75, about 5. or about 7.5 wt. % of the total composition weight.
p

1010, Any of the preceding compositions comprising a fluoride source, e.g., wherein the
fluoride is covalently bound to another atom, e.g., selected from flucrophosphates e.z.,

=

sodium monotlucrophosphate, fluorositicates, e.g., sodium fluorosilicate, ammonium

e

fluorositicate, and flucrosulfates, e.g., hexafluorosuifate, and combinations thereof.

FOTE Composition 1.0.10 wherein the fluoride salt is sodium monofluorophosphate.



1.0.8. Any of the preceding conpositions wherein the basic amno acid is
present in an anmount corresponding to about 0.1 - about 20% e.g., about 1
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1.0.16.  Any of the preceding compositions wherein the composition comprises about 1000
to about 1500 ppm fluoride ion.
1.0.17.  Any of the preceding compositions wherein the composition comprises about 1450
ppm fluoride ion.
1.0.18.  Any of'the preceding compositions wherein the pH is about 6 to about 9.
1.0.19. Any of the preceding compositions wherein the pH is about 8 to about 9.
1.0.20. Any of the preceding compositions further comprising an abrasive or particulate.

1.0.21.  The immediately preceding composition wherein the abrasive or particulate is
selected from sodium bicarbonate, calcium phosphate (e.g., dicalcium phosphate dihydrate),
calcium sulfate, calcium carbonate, hydroxyapatite, precipitated calcium carbonate, silica
(e.g., hydrated silica), iron oxide, aluminum oxide, perlite, plastic particles, e.g.,

polyethylene, and combinations thereof.

1.0.22.  The immediately preceding composition wherein the abrasive or particulate is
setected from precipitated calcium carbonate, silica (e.g., hydrated silica), and combinations
thereof.

1.0.23.  Any of the preceding compositions comprising an abrasive in an amount of about 15
wi. % to about 70 wit. % of the total composition weight,

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

at least about 5% having a d50 of about less than about 5 micrometers.

1.0.25.  Any of the preceding compositions having a RDA of Tess than about 150, e.z.. about

44} to ahout 140,

1.0.26. Anv of the preceding compositions comprising an anionic surfactant.



1.0.16. Any of the preceding conpositions wherein the conposition conprises
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1.0.31, Any of the preceding camposxt;om COMPri smg, at least one humectant, e.g., a
polyol, e.g.. selected from glycerin, sugar alcohols, (e.g.. sorbitol, xylitol), and

combinations thereof.

1.0.32.  Any of the preceding compositions comprising xylitol.
1.0.33. Any of the preceding compositions comprising at least one polymer.
1.0.34. Any of the preceding compositions comprising at least one polymer selected from

polyethylene glycols, polyvinylmethyl ether maleic acid copolymers, polysaccharides (e.g.,
cellulose derivatives, for example carboxymethyl cellulose, or polysaccharide gums, for

example xanthan gum or carrageenan gum), and combinations thereof.

1.0.35. Any of the preceding compositions comprising gum strips or fragments.

[.0.36. Any of the preceding compositions comprising flavoring, fragrance and/or coloring.
1.0.37. Any of the preceding compositions comprising water.

1.0.38. Any of the preceding compositions comprising an antibacterial agent selected from

halogenated diphenyl ether (e.g. triclosan), herbal extracts and essential oils {e.g., rosemary
extract, tea extract, magnolia extract, thvmol, menthol, eucalyptol, geraniol, carvacrol,
citral, hinokitol, catechol, methyl salicylate, epigallocatechin gallate, epigallocatechin,
gallic acid, miswak extract, sea-buckthorn extract), bisguanide antiseptics (e.g..
chlorhexidine, alexidine or octenidine), quaternary ammonium compounds {e.g.,
cetylpyridinium chloride (CPC), benzalkonium chloride, terradecylipyridinium chioride
{TPC)Y, N-tetradecyl-4-ethyipyridinium chloride (TDEPCY), phenolic antiseptics, hexetidine,
octenidine, sanguinarine, povidone iodine, delmopinol, salifluor, metal fons (e.g., zinc salts.
for example, zinc citrate, stannous salts, copper salts, iron salts), sanguinarine. propoiis and
oxygenating agents {e.g., hydrogen peroxide, bulfered sodium peroxyborate or

peroxycarbonate), phthalic acid and ifs salis, monoperthalic acid and its salis and esters,
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precedi ng conpositions wherein the anionic surfactant is present in an
amount of about 0.3%to about 4.5% by weight. 1.0.29. Any of the preceding
conpositions conprising surfactants selected fromani cationic,
z.witterionic, and nonionic surfactants, and m xtures thereof. 1.0.30.Any
of the preceding conpositions conprising at | east one hunectan 1.0.31. Any
of the pr ecegdbzmgi mm&o&tcﬁi mzée@msﬁissifag datty| dstcone. hlimgetlant, e.g.. a
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xant han gum"§k %?tr‘éﬁé%ﬁ’é\ﬁpﬁu‘ﬁfm‘é%‘m% )%)af’?éﬂ?“{ %B*EI D-AnyPof the
precedi ng CQARESHE QNS QORPFASTORGiIng UMW B4t 1 QTGF-BagmeRtSe nitric oxide

synthase (iNOS), hyaluronidase, cathepsins, nuclear factor kappa B (NF-xB), and IL-1
Receptor Associated Kinase (IRAK), e.g, selected from aspirin, ketorolac, flurbiprofen,
ibuprofen, naproxen, indomethacin, aspirin, ketoprofen, piroxicam, meclofenamic acid,

nordihydoguaiaretic acid, and mixtures thereof.

1.0.40.  Any of the preceding compositions comprising an antioxidant, ¢.g., selected from
the group consisting of Co-enzyme Q10, PQQ, Vitamin C, Vitamin E, Vitamin A, anethole-

dithiothione, and mixtures thereof.
1.0.41.  Any of the preceding compositions comprising triclosan.

- . . . . v R
1.0.42. Any of the preceding composition comprising triclosan and Zn” ion source, e.g.,

zing citrate,
1.0.43.  Any of the preceding compositions comprising triclosan and xylitol.

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

calcium carbonate.
1.0.45.  Any of the preceding compositions comprising solbrol and chitosan.
1.0.46.  Any of the preceding compositions further comprising an anti-calculus agent.

1.0.47.  Any of the preceding compositions further comprising an anti-calculus agent which
is a polyphosphate, e.g., pyrophosphate, tripolyphosphate, or hexametaphosphate, e.g., in
sodium salt form.

1.0.48.  Any of the preceding compositions comprising an antibacterial agent in an amount
of about 0.01 o about 5 wi. % of the total composition weight,

1.0.49.  Any of the preceding compositions comprising iriclosan in an amount of about §.01

to about T wi. percent of the total composition weight.

1.0.50.  Any of the preceding compositions comprising triclosan in an amount of about 0.3%
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phosphosilicates, and (if) calcium-protein complexes, e.g., casein phosphopeptide-

amorphous calcium phosphate.

1.0.56.  Any of the preceding compositions further comprising a soluble calcium salt, e.g.,
selected from calcium sulfate, calcium chloride, calcium nitrate, calcium acetate, calcium
lactate, and combinations thereof,

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

1.0.58, Anv 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.

1.0.59.  Any of the preceding compositions which is a toothpaste comprising triclosan; an
anionic surfactant, and/or 2 compatible soluble flueride salt, e.g., sodium
monofluorephosphate.

1060, Any of the preceding compositions effective upon application to the oral cavity,
e.g., with brushing, to (i} reduce or inhibit formation of dental caries, (i1} reduce, repair or

inhibit pre-carious lesions of the enamel, e.g., as detected by quantitative light-induced
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conpositions further conprising an anti-cal culus agent. 1.0.47. Any of the
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plague accumulation, (xii) treat, relieve or reduce dry mouth, (xiii) clean the teeth and oral
cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi) immunize the teeth against cariogenic
bacteria; and/or (xvii) promote systemic health, including cardiovascular health, e.g., by

reducing potential for systemic infection via the oral tissues.

1.0.61. A composition obtained or obtainable by combining the ingredients as set forth in

any of the preceding compositions.

1.0.62.  Any of the preceding compositions in a form selected from mouthrinse, toothpaste,
tooth gel, tooth powder, non-abrasive gel, mousse, foam, mouth spray, lozenge, oral tablet,

dental implement, and pet care product.
1.0.63. Any of the preceding compositions wherein the composition is toothpaste.

1.0.64.  Any of the preceding compositions wherein the composition is a toothpaste
optionally further comprising one or more of one or more of water, abrasives, surfactants,
foaming agents, vitamins, polymers, enzymes, humectants, thickeners, antimicrobial agents,

preservatives, flavorings, colorings and/or combinations thereof.

1.0.65.  Any of the preceding compositions 1.0 — 1.0.61 wherein the composition is a

mouthwash.

1.0.66.  Any of the preceding compositions further comprising a breath freshener, fragrance

or flavoring.

1.0.67. Any of the preceding compositions when made by a process of Method 2.0 - 2.5.

{00106} The present invention also encompasses method 2.0, a method for preparing an oral
composition comprising mixing a basic amino acid in free or salt form and a carbonate salt.
Optionally the composition can be adiusted to a pH of about 8.5 to about 9.5, Further,
secondary materials can be admixed with to the composition to form an oral composition, e.g.,

according to any of compositions 1.0-1.0.61 above.



1.0.52. Any of the preceding conpositions conprising a whitening agent
selected froma whitening active selected fromthe group consisting of

per oxi desworzeevaloozsbl ori t es, perhorates, percarbonates, PETANYHCIESIS

hypochl orites, and conbinations thereof. 1.0.53. Any of the preceding
conpositions further conprising hydrogen peroxi de or a hydrogen peroxide
source, e.g.., urea peroxide or a peroxide salt or conplex ("e.g.( such as
per oxyphosphat e, peroxy.icarbonate, perborate, peroxysilicate, or

persul phate salts; for exanple cal cium peroxyphosphate, sodi um perborate,
sodi um cartooriat evpbedoxi des ingods.wm. perioipphosphdtestsiand pot assi um

persul fate), or hydrogen peroxide polynmer conpl exes such as hydrogen

per oxi de- pol yViinyl Meypd df hlorie Usshpamste seld yptlesaigrom sodiugaipnateoidt he
precedi ng conposi tigns, fiukiAgL conprising an agent that interferes with or
prevents bacterial attachnent, e.g., solbrol or chitosan. 1.0.55. Any of the
pr ;90 efli ng Com.’»OS( I) t mﬂlagd  obt heGhGORPEbedid\Ghid SQUE &%cf@-ﬁ _ﬁ@alagjmégse, grige, phosphat e
sel ecte rom (i) calciumglass conplexes, e.g., calciumsodi um
phosphosi | i cat es. didteps: oy qgﬁf6F@ﬁ?ﬁ?8F€Fﬁi%ﬁ%ﬁW@ﬁﬁg?m .g., casein
phosphopepti r | eanosiph@usogaheiatimip hes@hat @rm. in@oaomPiayiont thtdher. precedi ng
conpositions further conprising a soluble calciumsalt, e.g., selected from
cal ci um sul f at2e, cykbbdih? ehtronitigdepsicahios end imptematee, cal ci um acet at e,
calcium |l actate, and conbi nati ons thereof Any of the preceding
conposi tions f2ulk t h¥letheddp rhaFingheargyniysis ol dgincaleryd Gen Ept bt &y gotidssi um

salt, e.g., potassjumRbLiial8 AkuRoasst um chloride, in an amount effective
to reduce dentlnal'sen5|t|V|ty 1.0.58. Any of the precedi ng conpositions

conpri sing fraom abap offhfcedife abBsts whedikliGadnax phigied @gbcabhy. accept abl e
potassiumsalt, e.g., potassiumnitrate aiukcir potassium chloride.
. (159. Aay oﬂhwhwﬁﬁeceﬂ%mg&eamnmgﬁ%&xmmhmndW«MmdB$wanw@m&hpaﬁmn .

compri(litq.. ?grlm%!;ono dc,md A rg‘,gl(o)nru?uu a‘?%; Pgﬂ r%ngrllo%ré 8ok omﬁetl bl'e sol ubl'e
fluoride salt, @ionoldendd qihm phat

enamel, €.g., as datnctcd by quan‘ﬂtatwe hght mduccd ﬁuorescenca {QLF) or electrical
caries measurement (ECM), (3i1) reduce or inhibit demineralization and promote
remineralization of the teeth, (iv) reduce hypersensitivity of the teeth, (v} reduce or
inhibit gingivitis, (vi) promote healing of sores or cuts in the mouth, (vii) reduce levels
of acid producing bacteria, (viii) to increase relative levels of arginolytic bacteria, (ix)
inhibit microbial biofilm formation in the oral cavity, (x) raise and/or maintain plaque
pH at levels of at least about pH 5.5 following sugar chalienge, {xi) reduce plagque
accumulation, (xii) treat, reduce or relieve dry mouth, (xiii) ciean the teeth and oral
cavity (xiv) reduce erosion, {xv) whiten teeth, (xvi) immunize the teeth against
cariogenic bacteria, and/or (xvil) promote systemic health. including cardiovascular
health, e.g., by reducing potentiat for systemic infection via the oral tissues comprising
applying a Composition of the Invention to the oral cavity, e.g.. by applying a

Composition of the Invention to the oral cavity of a patient in need thereof.

{0012} The invention further comprises the use of a basic amino acid, e.g.. arginine, in the
manufacture of a Composition of the Invention, e.g., In accordance with any of the methods of
Method 2, or for use in any of the indications set forth in Method 3.

0013 it may therefore be seen by the skiiled practitioner in the oral care art that a
surprising technical effect and advantage of forming a bicarbonate salt of a basic amino acid,
such as arginine, in situ within the oral care composition, by reacting a bicarbonate precursor

and the basic amino acid precursor in the composition itself, can be achieved, ta that




Any of the preceding conpositions zlifeciivc' upon appl!icaticri e.g., with
brushing, to (i) reduce or inhibit formation of dental -caries. iJ1l)

terhi cd. wopadw100279i nh:ibit 17 c'ca.ric .s |esionsM. eRAMIUSL)090OB3308 ., as
detected by 1W:".1r;i:L1li. Vc WO 2009/ 100279PCT/ US2009/ 033308 f | uorescence
(QM) or electrical caries neasurenment CM,ice or inhibit dem neralization
and pronote rem neralization of the teeth, (iv) reduce hypersensitivity of
the teeth. (v) reduce or inhibit gingivitis, (vi) pronote healing of sores
or cuts in the nouth, reduce |l evels of acid producing bacteria, (viii)

t o i ncr easetivel abpirseekevelrsialbf availdlerholgpbiae Dot epdsia pmroxyid katticbi t i crobi al

protilm ! il hefbul ng&chh R Bhar AU b FEAR éﬁlﬁi{ Qhy g?;nn,)gal n plaque pH

at |evels OW ng sugar c reduce. pl aque
accunul ation, (xii) tr@aﬂiif@Ifﬁé&@fﬁﬁ(}?\é&uﬁ‘@‘ BY\;PﬁBQﬁh (xi ii) clean the
teeth and oral cavi ty (xiv) reduce erosion, (xv) whiten teeth, (xvi)

i muni ze OREHT eclt ihoabsimdpipitisgenits Bhpedireeal SHEFERPOFYYI ) pr omot e

system ¢ hgahitifg arlk Gk YREBGaGAE Hi HYASE HidicaBadd MhionS . nBhy be hymému% ng
potential for systemc infection via the oral ls ues. i .61. A conposi tion
&

obt ai ned #HEBEEIHARF BCORSCHRBITATAY StHe® § g adi éﬁ gnafend sqdinihr (i any of

]Ehe pr e;:eekrmgaz?mm@sé & sQdhSnaterQls @2ovANY bok bdnbey ;pﬁra&e@m@mmmﬂmm ans in a
orm sel ecte rom nmout hrinse, ot hpas t oot h owder ,

non- abr asfvEMg§dre baﬁ‘bﬁtd§f§” capgas ”a&ﬁﬁﬁ‘t on%‘éﬁr%%lﬂ 8\6%’% %‘ém E"glar%"g?ﬁ et, dental
i npl enent picatghapet care product. 1.0.63. Any of the pr ecedi ng conposi tions
wherein the conposition is toothpaste. 1.0.64. Any of the preceding
COMposi t i tﬁﬂSSIV\he’ﬂeibﬁﬁithhrénQ:@iﬂp@@iCbicm'beiusedeint@@@fhmiaiéi?'@ appmrderalof Pef ur t her
conpri si NG,y Qft6n BE[U&EDI{O?NQ\ ndti} nycLszggeoaQE oAb Slis, 8RR Qézlrfy%%z RHE, f.agtants,

foam ng agents, vitamns, polyners, ‘enzynes, hunectant 5, thickeners,
ant i mi cr obiptincaye pseany Hrucswrinatcids §avingq GPORT! SEsP RGN FTRGEUR D

conbi nati &B&&éﬁ@(&%;ngy%@z@&mﬁmxaad‘ss ihdiQie PALGE dbiNghi €O BPASIE Qe l. 0- 1. 0. 61
wherein the conposition is a nouthwash. 1.0.66. Any of the preceding

conposi t | BHYIengOFTRIC.CEAPIG Witkieatigpiachurngis @é%éw@fmplio?%waﬁﬁ@esa s

thereof or combinations thereof. In a particular embodiment, the basic amino acids are selected
from arginine, citrullene, and ornithine. In certain embodiments, the basic amino acid is

arginine, for example, l-arginine, or a salt thereof.

[0016] In various embodiments, the basic amino acid is present in an amount of about 0.1
wt. % to about 20 wt. % of the total composition weight, about 1 wt. % to about 10 wt. % of the
total composition weight, for example about 1.5 wt. %, about 3,75 wt. %, about 5 wt. %, or

about 7.5 wt. % of the total composition weight.

[0017] The oral care compositions may further include one or more fluoride ion sources,
e.g., fluoride salts which may be soluble. To enhance compatibility, fluoride salts wherein the
fluoride is covalently bound to another atom and/or sequestered from calcium are preferred. A
wide variety of fluoride ion-yielding materials can be emploved as sources of soluble fluoride
in the present compositions. Examples of suitable fluoride ion-yielding materials are found in
1.8, Pat. No. 3,535,421, to Briner et al.; U.S. Pat. No. 4,885,153, to Parran, Jr. et al. and ULS.

Pat. No. 3,678,154, to Widder et al.. incorporated herein by reference.

[6018] Representative fluoride fon sources include, but are not Himited 1o, stannous flucride,
sodium fluoride, potassium fluoride, sodium monofluorophosphate, sodium fluoresilicate,
ammonium fluorosilicate, amine fluoride. ammonium fluoride, and combinations thereof, In
certain embodiments the fluoride ion source includes stannous fuoride, sodium fluoride,

sodium monoflucrophosphate a9 well as mixtures thereof.



or flavoring. Any of the precedi ng conpositions when nade In a process of
Method 2.0 2.5. 100101Tillie present invention al so enconpasses net hod
2.tt, a mEORo@poearir: .2 anti:rad conposition conprisi RGTAISRIMH3IBOHasi C
amno acid in tree or salt fircin and a carbe.ricdc Optional bi! the
conposition can be adb.isteda pH of abouii. 8.5 | o aboil 7C ai ber secoodars
materisis can be adm xed with o the conposition to faconposition. c
.i.ccording to any of conpositions 1.0-1.0.61 abone. WO

2009/ 100279PCT/ US2009/ 033308 [0011] Met hod 2.0 thus includes, e.g., the

f ol | owi nglt@modi Imestagt erivedinods. 2ic®ralkar edrpositien dahdovatie walaseicgntge| ect ed

from sodi Ym.fa! )pﬁ)lﬂ)g&iem eg fﬁﬂ %@&&%8&%&% n}\%ﬁ{p%hgm@toc%p;% doherein the

basi ¢ am no aCIdIS se ece romsine, eltru orni t hi ne creatlne
hi sti di nels eivamiZA8Hurrandifondsiiehs. epemi 6 pd phaubildPraes- @, abpyi PP We or sal t

form —andiqr, ’%@@R&um%k' %lﬁ;z Ed@@ﬁ@mmt 120 BMat, dea@m?lM@ﬁrﬁ'l@zu Eé}ﬁ@p’ﬁ@t@' ¢ amno

acid is arglnlne . 3 wherein the arginine is forn1se|ected
fron1free“bd§éﬂw%§ﬂﬁékﬁﬁﬁd9§H?@WEEHF@W?H@”“aﬁdmﬁ¥YPﬂP§§G¥W@Fé8ﬁj Any of the

pr ecedi ng.hRLIRAAS: whanes i bhe vm G Kuckige. adlou&b@d i0zeal@UbnspikQise The
i nvention thus further enc t hods

t hod reduce or
i nhi bi t beWﬁPFﬁH‘J@‘H@HW& QF %ggngﬁPT'?@Hgggﬁﬁﬁg F?t8$ménhlblt
pr e- car i ousnch@8ii@nsA afntithe oenan®] for Rofgssiondapdesi@etedd hye guanthizt at i ve

[ight-ind fluar enc E) or electrical cari t (E ,
(iii) edgﬁﬁﬂgf*Tﬁﬁ?@¢?mﬁ§W¥ﬁ%ra?|zatlon anh prormtleeS measurement  (ECM

106201 Fluoride ion sources may be added to the compositions of the invention at a level of
about 0.01 wt. % to about 10 wt. % in one embodiment or about 0.03 wt. % to about 5 wt, %,
and in another embodiment about 0.1 wt. % to about I wt. % by weight of the composition in
another embodiment. Weights of fluoride salts to provide the appropriate level of fluoride ion

will obvieusly vary based on the weight of the counter ion in the salt.

[0021] The Compositions of the Invention may comprise a calcium phosphaté abrasive,
e.g., tricalcium phosphate (Cas(POqy)), hydroxyapatite (Caio{ PO )(OH)z), or dicalcium
phosphate dihydrate (CaHPO, « 2H,0, also sometimes referred to herein as DiCal} or calcium

pyrophosphate.

[6022] The compositions may include one or more additional abrasives, for example silica
abrasives such as precipitated silicas having a mean particle size of up to about 20 microns,
such as Zeodent 115, marketed by J. M. Huber. Other useful abrasives also include sodium
metaphosphate. potassium metaphosphate, aluminum silicate, calcined alumina, bentonite or

other siliceous materials, or combinations thereof.

[0023] The silica abrasive polishing materials useful herein, as well as the other abrasives,
generally have an average particle size of about 0.1 and about 30 microns, about 5 and about 13
microns. The silica abrasives can be from precipitated silica or silica gels, such as the silica
xerogels described in .S, Pat. No. 3,538,230, to Pader et al. and U.S. Pat. No. 3,862,307, 10
Digiutio, both incorporated herein by reference. Particular silica xerogels are marketed under
the trade name Syiaié;}% 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 Zeodent”, including the silica carrving the designation Zeodent 115 and 119. These
silica abrasives are described in U.S. Pat. No. 4,340,383, to Wason, incorporated herein by

reference,

10



rem neralization of the teeth, (iv) reduce hypersensitivity of the teeth,
(v) reduce or inhibit gingivitis, (vi) pronote healing of sores or cuts in
t he nout WOQRee9popmduce | evel s of acid produci ng bact eri T(US2000/033308
increase relative |evels of arginolytic bacteria, (ix) inhibit mcrobial
biofilmformation in the oral cavity, (x) raise and/or maintain plaque pH
at levels of at |east about pH 5.5 follow ng sugar chal |l enge, (xi) reduce
pl aque accunul ation, (xii) treat, reduce or relieve dry nouth, (xiii) clean
the teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi)

i Muni ze toe2dit eeihhera:gainﬁsﬂimafsiabrtaz’emwerbﬁcbéhﬁ iatheandia ! tnita) capr onot e
system ¢ REalGons kAl FRALIUASK Al HRAILNunErBipilY afhEAGL NG

pot enti al f systemc iRfection via the oral ‘tissues conprising applying a
Conposi t i @hﬁadiawn&fl@? dirapeaiption nalpooftahet psiharc @ ice Y00 gsilipa andyy Ugppiey Phg a
Conposi t i ?%u% &:h@o L pvent hen io@ g sh@a 0plabSRNibE ValQE 2R nRaduk@Nking Mhe Need
thereof 001 i nvention further conprises the use of a basic am no

as: d. e.g5h: %éﬁu@fwé Hethog H2§1hdn paghtn enpogdifrgte UstsiigacBnpdeit mraies |+ M

tr Oyem OMhdkdg- 28 Yverage biHi@6 GAr FFARGE 3 Widrbd ko @dut)1 2@ierbils, QI abduk § tddBontito 2, or for
use in any. ofb the indications set forth in Method 3. WNit may therefore be
seen by t RETERi | | ed practitioner in Iticare art | n| n surprl sing techni cal
efRicl. dv ntaeof

11:11: 1) BR%EI h ad pg a? Hie EJ%JLanﬁsgth agra%;he m?g‘trﬁ%’ c8r'pgnse 85%; r.fracnon O@éf{%é on.
reacting andimgarchee.c. aténgr EOlrssbrn oo ‘?tmerobamr@\mnlmaémrdclpsié@ur sor | n
the conpo n. N t, t ich ahdoy,. ayal | abl e

bi car bona eP% gpq“f%c%fp} S%&%’%%L?é Ké%!lg%é r}e{l{gl% g%EQ av’gg)gﬁerge V\ﬁ ﬂout %’um ng the
enhanced destpaltictes eapmuntarbfustidér forpelanongetkelsy atar@iiiie h@efS@EFPAML Eihe

DESCRI PTI (N, Q8 LR ol IYEINTL N SQQLALWHL B on Reth B BRURD YR 0N ve, 1 T 1S

believed t at oral care conpositions conprising arginine bicarbonate, e.g.
argi ni ne dndrin embasbratseloanie B, *%ﬁ’?‘“ﬂ@@é?%ﬁ“wmﬂtﬁéb%é("ﬁpéﬁncbf argi ni ne

free base, qpth CarhRnekeoSablSnti@atbrasi$®di um bi car bonat e and sodi um
carbonate. The use of such materials proves to be a benefit from using

ar gi ni ne hiog@r bonat @) abaGpeungiiini Masfvﬁe@mkra&ﬂy anfl trhe: ganibosfalice salts are
consi der abl X%Pgr%%%r ;[nggﬁg{gaira FSH%’I& (91'%% Qd\fg‘{ QO aa\‘/tis%? E%O()lg.aﬁl'l'he basi c

anm no aci 4% ti'ons an s ‘of the
i nvention anrmdmﬂev RoGragng yongsiumarde] Md. ddmpr ﬁmgcnba%)l XWahiandicabidise! such as

ar gi ni ne, i Is&i of Hg{] gesmf%ifo%‘an%md R!{Ltmgta%jusé?er%ﬁ'}{erp ?ﬂb&ta%% %Iﬂds having a

car boxyl Accor basi ¢ am no
aci ds i nchmmebmm ét@bﬁ@tm mlmftselddlélnetﬁraaf@|aﬂplhé9501p§m qhéess féiﬁt%bellltﬁéne

or ni t hi ne di Wk BRQI6ra@6d Sefufih 3V RRREQRT | ONi C
acid, sal tcs/ﬁ{oﬁgg;r( (lf:f@ga %lri&{ %%llr?gi:egg% l|€}or{i)?%%Féyrﬁeo rf g par§|uc]ul ariﬁgnbodl ment, the

basi ¢ ani H® Peeirg S vetien sEcaREY: i PEIaR 61%??%@‘*“ tPH e & PR o t hi ne. In

certain emm;emo%mht%obaf%bgutamme@%nq bk Svc%hglrmt}{wemlfo@fm&%a%fiww,
1-arginine, or alt thereof. 100161ln v § %OL&% (;{gents t he basic
(¢

ani no aci &qbgutﬁé%%ﬁwa heg® 2SR ML 58 66t 20 wt. % of

t he total itio %0of the total
CoNposi t i 6@8 emlr‘?S e %@%’5’%} %ﬁsé{g%‘ufﬂ’ﬁnﬂgn \"}vts0 m% mgB&ea WE?‘@ W%, "0. about
5w. % ar aazb@ubf‘marﬁtm/tas p3aiakd tvher thodralcadgnplesiitd.on wei ght. 100171The oral

care conp03|t|ons may further include one or nore fluoride ion sources,
[0028] Hiustrative examples of agents that increase the amount of foam include, but are not

limited to polyoxyvethylene and certain polymers including. but not limited to, alginate
polymers.,

[0029] 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 polvethylene glycol ("PEG") or polvethyiene oxide. The
polvoxyethylenes suitable for this invention will have a molecular weight of about 200,000 to

zhout 7,000,000, In one embodiment the molecular weight will be about 600,000 to about
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e.g., fluoride salts which nmay be sol uble. To enhance conpatibility,
fluoride salts wherein the fluoride is covalently bound to anot her atom
and/ or say0eseeEersdfrom cal cium are preferred. A w de va&CITAIS000/0333D%i0r i de
mat eri al s can be enpl oyed as sources of soluble fluoride in the present
conpositions. Exanples of suitable fluoride ion-yieldline materials are
found in U S. Pat, No. 3,535,42 |, to Briner et al.; U S. Pat. No.
4,585,155, in PHIT.fg,., In etal. and D.S. Pat.. No. 3,678,151., to M| der
i ticurporisted hcatltl by retererlce 100181Representat|ve quorlde kin

fl d it Il eat
ari ne. f?u%?n%gw%“ahﬁ%%%? e 53”533“%‘%’“*%9“{? AL L1 orost | eate

certain ofghyi C'w’%&t&xtﬁp@e&'&@% dRsdnPR ﬁ@M%@W@@JzM% askaangust | uori de.
sodi um !i cren tGohate as viori.1l as tiijii,oaires The 1-c!.01.

WD 2009/ m@zmmwrugme%mgmﬁg(amgmpﬁmc@f?t’%‘ﬂwé*??ﬂbtﬂ WP e or al
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about 100 abo t 250 pp 4] Laki.gRASUNer use
woul d typp%g Iy’%é@%r%ﬁgo ! %]nggﬁﬁggﬁ%g%g%%%%%%ﬁtgh %ﬁgg %%#rlc

t oot hpast srfiawit ngs somewabmpaibls surfcdent Piiaple ém”bﬁtaf@be[tv ihegy Wloeh 95 of essi onal
appl i cat i | < B @8 rang ORY % RVERnRD 00 RRALAE sor i de.
100201FIu%ﬁ?ﬁ%ﬂﬁ%ﬁﬂggﬁﬁaégqﬁgyIggmg ded “to’ t he é%n%03|%|ons of the

i nvent i onzwitterpnceyigctap. about 0. 01 wt . 96to about 10 w. %in one

enbodi ment or about 0.03 w. %to_about 9 anot her enbodi nent
about 0. 1100821 o5 Yiabipgipcantygre daggripgd Wé“'é‘ﬁ “’i“‘ﬁ‘@ ¢ ’Brlr‘p%é)i“t ®n in anot her
enbodi ment ga%sgbvxgmaﬁd dthiar. .0 Slal 3571807, pr Badfde atidie SalppNaps,DEtB4) evel of
fluoride io obvi,ously var based the weight of the counter ion in
Lhe sl t. RHFR LR o B TR E PHE TGk

nventi on my COI’T'pI’I se a cal cium

phosphat e aS| .

hydr ox. yaBﬁ?{ T%ﬁ?ﬁ %ﬁmgéTgiﬁﬁi%Kkor Sﬂ Q?ﬁﬁr&%auéﬂmp&lg%%§drate

( CaH110, 1sol®101§_2(33 otalksbugewémane@owe%ﬁ}é@ phewgt }tSGazﬁes? Epms *aéhf-aﬁk@} adiyalgpd cal ci um
pyrophosp E@R&%tcwgo%%%ﬂ_m ﬁ%ﬁ@cﬁ'ﬂ&o@@@uﬁ@s\’of I3 labEEnQRE aRur MG ebREN ti onal

abrasives, tbr exanple silica abrasives such as precipitated silicas having
a nmean pafarpasians; §@d"€ﬂ* laggy! pdfatgpreditm Moy wrogrgate @ﬂé?ﬁ“é{%"‘%%ent 115(r),

mar ket ed RQyinobiycMide EURREes £ BehpuSafaionia irasShMe s Bk §@e. | MBkuide ! sO6HILIM
met aphosphat €, potaSS|un1netapﬁosp hate, alum numsilicate, calcined

al um na, BeREHT na B bEHEedsi | i ceous materials, or conbi nations thereof

100231The i ca abr asiv O|IS er i al fuIs prel I as the
ot her abrgﬁkb %“dgﬁéfﬁWF %%Nééhﬁgﬁgg%ﬁmwﬁaﬁﬂylc? ““ ‘%hﬁmé out 0.1 and
about 30 ak@mpwsmaah@wmdSamdfamautqmsuﬂmyammsmwﬂh@nwmmkéamabvaén&es can be

desar | bodr DHEBt R F Uk B 58 Puo BLER, QIR AR ARREECE S

3, 862, 307 ¢chlbrgle, cetyl pyridinium chloride, cetyl trimah\,lammonmm bromide, di-

isobutyiphenoxyethyldimethyibenzylammonium c¢hloride, coconut alkyltrimethylammonium
nitrite, cetyl pyridinium fluoride, and mixtures thereof.

[0635] [Hiustrative cationic surfactants are the quaternary ammonium fluorides described in
.S, Pat. No. 3,535,421, to Briner et al., herein incorporated by reference. Certain cationic
syrfactants can also act as germicides in the compositions.

[0036] Hlustrative nonionic surfactants that can be used in the compositions of the

invention can be broadly defined as compounds produced by the condensation of alkylene
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. bath incorporated herein by reference. Particular silica xerogels are

mar ket ed under the trade nane Svloidv by the W R Gace & Co., Davison
Chem cal Woweoewiom79The |uitated silicas include those meCkasSa@Iogssvhe J. M
Huber Corp. under the trade ;mule lielocent2' including the silica carrying
t he designation Zecidient 5 and !19. These ;1k:a abras:yes are described in
U S Pat, NO 4..340,583, to Was on, incorporated herein by reference. WO
2009/ 100279PCT/ US2009/ 033308 1002411 n certai n enbodi nents, abrasive
materials useful in the practice of the oral care conpositions in
accordanceu&ﬁy@mthgd@ﬁvéﬂhmmnmimﬁﬂadeumkﬂ@¢aﬁg@ksmammm®ﬁé@&p@t@ied
annrphous I|ca vin n 100

co/ 100 a dtisar g R Rk BRI B R PEHS ER5 P8 ol 00 2
silica. Ch&hwbsbwph¢6nmm@$m@subw@k@Eﬁ@umédﬁugwﬁ@%ﬁW@GWSﬂﬁmﬂﬁbﬂ@UFdthhod
0281. In ﬁ&ﬂ;@&m@g@a@&' JFf Sne etxn]% x@&kﬂe@@aﬁn@ﬂﬁo&z@édf ?;ogatmnﬁrd@ hel es having an
average particle size about mcrons to m _crons, and about 5
to about yleriecionis; um@%wwq@éwa%@mravpbétpﬁovdf@i*%ﬁﬂf@ chyil AR e

mat eri al Soﬁmr)t\vsﬁaiﬁtéx’@a‘f"gﬁwtﬂfh%tﬁkl@& Qb MBI SR ifoREtah € lB8urefGuch having a
d50 | ess than about 5 mcrons, for exanple smal |l particle silica (SPS)
havi ng a &%eridf about 3to about 4 m crons, for exanple Sorb05|l AC43e
(I'neos). Such s artléles are sartl % ﬁ% f h ornulations
targeted HHed Bﬁﬁﬁ PSRRIy ﬁﬁ‘? ‘ﬁwﬁﬁ%% ‘% &PEoNponent may be
pr esent |mvamﬁbumakb@mmMﬁ&hﬂﬁdsaﬁﬁndwbaﬁgeﬁmmanmwmheaabma&mve In certain

enbodi nment s for | at i a 8% SPS
and about %phtogwgbg {{mi%%l 'of Onépoglc])nvgr‘ft fcgrr}jaela?%aé aﬁ%a pdﬁ%%?%i%ggvﬁgll I

absor pt i oor Binchalaand lywhasinwes ofshe dlipbatic aptisijtuenssedondaing abovﬁ?eto pbacts @edoaf t he

i nvention_, erts i | W by Davi son
Chem cal &?%?%ﬁgé%ﬁg?gﬁgﬁéngggiﬁ%%g%ﬂg%%%gﬂg%eeg%gySgﬁgg% Syl'odent 650
W, a S|bWQQMﬁVUP@QéWH@@hwﬁgéﬂe@mﬂwéﬁpi%#%@@@Wﬂ%ﬁﬁﬁﬁﬁﬂaﬁm§WPW€ﬁ“haV|ng a

wat er Cont:cﬁﬂ;oszgém RO b FX BNl AN todANEs @ghiﬂﬂtc%@fﬁn idurd @ s@RQMhe, 10 m crons
in dianmeter, and an oil absorption of |ess than about 7& cc/ 100 g of silica

is an exaﬁ%P@“@W”%WI%ﬁw&&mﬂ§B§@ﬁﬁ%ﬁgﬂﬁéHWﬁH&“%Bﬁ%?W&e useful in the
practice of the present |n tion he ahr asi t he oral care
conposi t i 438 t‘ﬁé‘ PRTIEYE " P VEERRS 0’%‘%"5‘80%‘8#& HW‘é “u CcS’Pi‘p ?es %fba“‘ "™Dto
about 60%bctwR] Ghtspditm lbhernfaembodi nent about 20 to about 45% by wei ght,
and i n anot her enbodi nent about 30 to about 50% by wei ght. 100271The oral
care conp@®Bdli onbheofritchet drmventi divoabdiblerayacianie karde percragebt to i ncrease
t he anoun 3 hed.
100281111 E A B B e T oam
Mol udc, batough- &% to1apeut >M°/mr1de*uaqowtmfv@w@tahwBe‘féﬁto oyt e@PORRiEpAty mer s
|ncludlngﬂmggggoﬁgkn&brnlka' to, aki.inata polyttidrs, 100291The

pol yoxyettlytene may increase thc anoc..Int of fonio:lie tnicknes thallk
gener at ed jdayo)t heriRroadl cgat®@npoatidis ef the mﬁ);bﬁ eat alaf indlhe apTaeaesgtag,d‘rw.ver si on.

Eg:))éoxylet E%&l oerinf;lg agth%%h?%mgc!(%n t re]:%\ll\é{rc]ttzglsof senp %Leenggn iql X&OLut are ng'éal rli or

E:mlied to, essential oils as well as various flavoring aidehyées, esters, alcohols, and similar
materials. Examples of the essential oils include oils of spearmint, peppermint, wintergreen,
sassafras, clove, sage. eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange.
Also useful are such chemicals as menthol, carvone, and anethole. Certain embodiments
employ the oils of peppermint and spearmint,

[0041} The flavoring agent is incorporated in the oral composition at a concentration of
about 0.1 to about 3% by weight and about 0.5 to about 1.5% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.¢., a single dose) is about
6.001 to about 0.05% by weight and in anvther embodiment about 0.003 to about 0.013 % by

weight.
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ool yoxyethy | ends suitable tbr this invention will have a tuol oeul aii

wei ght oillthout 2CrViti:: to abi,sir. 7,000,000.. in one enbodi nent

Ltlf.:! iwDi2ogaroek9ol1l4.a" "' )Cip:01?: will be abol vi 4; PCOUSRI0N/0333D8

2, 000. 000 and in anot her enbodi mrent about 800, 000 to about 1,000, 000.

Pol yox is the trade name for the high nol ecul ar wei ght pol yoxyethyl ene
produced by Uni on Carbide. 100301The pol yoxyet hyl ene may be present in an
amount of about 1%to about 90% in one enbodi nent about 5% to about 50%
and in anot her enbodi nent about 10%to about 20% by wei ght of the oral care
carrier ciomEonenithe ofal tahecompaliticarshcionposi dicoms cpfiorpheingrésenpr ievent i on.
The dosag; f singl e
dose) is E‘BPL g‘%q‘gglﬂ’?‘ tggﬁout %LFL} 289:{%5%%5 ?x&ﬁ@%ﬁ?@b&c‘tc@gt %fng‘ﬂzéaitﬂia 5% by
wei ght, angiimveanotshierbadnbodil rrmﬂtamémme&&ttﬁ&fe{b%ut 0.2% by wei ght.
100311Anot her agent optionally included in the oral care conposition of the
i nvent i onl0P&la shothsegrayof agenk swiaRlepras ot cCRdHBErEBId™ YaPFHCAMTE" Sui t abl e

surfactanis {h@%@u&@&sr&ah\/%hﬁ& anepyreasenabhils sleahl ®e plbdeaughpstitioas winde pH
range, for exa ani oni ¢ cati oni.c, . honi.oni g or zZw tel‘l ni ¢ surfactant S.

100321Sui teby &t ‘af i‘%'d?‘é%ﬁ’é“ﬁa‘?ﬂéﬂfti%% HEE HB PP S uclaAf e, in U S,
Pat. No. @kﬁ%wﬁ%&ppﬁo@ph@@f dlﬁﬁih&nfﬁ&l diatid pu‘oblﬁsphaaltrmkkkbt mé&3 9ReBE7, to

Fl aef el e;

i ncor por a'?‘é‘&]’g'ﬂsé)}“@f ?P%?}“P%f 811“15?1 Wh‘ji‘fm‘\?é‘%‘hm&%{lr( %S(ﬁdi% B wrsr;e% sﬁ&t he ani onic
sur f act antags usedetill ilterhehdr ivdaledded sihedrwat rms. s'ol adibttec sabansofof al kyl

sul fates havin out | al kyl..r adi cal and
t he wat erpvr(()f;]ho%r%p%agl ol égt’g%?oné)#%a&%ﬁg g%@?% {éégz tE(’)P’f(;;‘datt agm ds havi ng
about 10 ttoutalboute W@pb(apfkmnoz’a%t oneL . %@UVMWHO&U& vl % gitopiat 2wt s’b‘éﬂ@ﬁﬁf’aur oyl
sar cosi naf g.,and,$qdi;um coconut nonogl yceri de sul fonates are exanpl es of

ani oni c surl/act ants of this type. Mxtures OF anionic surfactants may al so
be utilizp@ss) 10034 LincAnQhhesiierboa immmn AatdpBRiaty BUkiaGkaphseusef ul in

t he present Inventl on can be broadl ngd as erlxésftl%ies of aliphatic
quat er nar §PIUPRTD A AT RVYFBB FRTSY 1 P‘?%“’B UG HECT AN 2PN BBt ai ni ng about
8 to aboupolkBecaardoon.g gaié}ﬁﬁ)sédk@nhdta&s faamyipie\mnsem;ettammmmmrchl oride, eetyl

D B Fo e S TIRRLAT RPN poflher o

i subut - Lan orirde, cocon

alk:it ?/t Ipw’ampEIpbikacmmé pdld, enay bepryvidqolyin thd;r"mmwmhﬁair trow dcglle or ]aantdsll]y bt fulky (. 1reS
1. hereof 10g%meé*avgt%%og%éﬁmbs%zgﬂk%ogatgsg@u CAACHARS 8 AlonhAat ernaryll,

iorilLF. 20“(5' 3riner et at. her ei n
i ncor por aCediubarnmé(@@nts inlolldghaut 1G teiabeiad ¢ aeriotymefsef malgiglankyddia s agidn al so act

as germ CLQ#%O&% ;SJB%Q%HRD&M&QQ;& undtREREALAIIMRE ra el inaRInoNig  sur fact ant s

t hat can be use he ecinposition of the invention car be broadly

defi ned asih@@ﬁﬁi’mﬁé@‘%b?m@éd “b’%%"h‘e‘“éééﬁ@élw 5{13PA3h 39-909 t/pPout j ne
1,000,000, These copolymers are available for example as Gantrez AN 139(M.W. 560,000},

AN 119 (MW, 250,000) and $-97 Pharmaceutical Grade (M.W. 70,000), of GAF Chemicals

Corporation.

{0045] Other operative polyvmers include those such as the 1:1 copolymers of maleic
anhydride with ethyl acrylate, hvdroxyethyl methacrylate, N-vinyl-2-pyrollidone, or ethylene,
the tatter being available for example as Monsanto EMA No. 1103, M.W., 10,000 and EMA
Grade 61, and 111 copolymers of acrylic acid with methy! or hydroxyethy! methacryiate,
methy! or ethy] acrylate, isobuty] vinyl ether or N-vinyi-2-pyrrolidone.

{046} Suitable generally, are polymerized olefinically or ethylenically unsaturated
carboxytic 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

notymerization because of its presence in the monomer molecule either in the alpha-beta
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oxi de groups (hydrophilic in nature) with an organi c hydrophobic conpound
whi ch may be aliphatic or alkylaromatic in nature. Exanples of suitable
noni oni ¢ §0rhexteaTws i ncl ude, but are not limted to, tRETRISA00/03I38§

pol yet hyl ene oxi de condensates of al kyl phenols, products derived fromthe
condensati on of ethylene oxide with the reaction product of propylene oxide
and et hyl ene di am ne, ethyl ene oxi de condensates of aliphatic al cohols,
long chain tertiary am ne oxides, long chain tertiary phosphi ne oxi des,

| ong chain dial kyl sul foxi des and m xtures of such materials. [0037]In
certain embiodi wentesectzk taieniionip csynahet 4 ermswi fredtant sogsel ul in the

pr esent v i on Yol I S rJ |'i phatic
quat er narIQ gmtwwhu‘" ‘m% mp{ﬁ% g gg éﬁ? ﬁf?} hx}ﬂ%%%gé srQ}l(}riliﬁvvhl ch the

al i phat i cheraaivbal sr‘G@@}mebietm ﬁlailwgm@f@ﬁaq nlﬂ@ﬁmbrbatﬁéhédamémdwmi? ei n one of
the aliphatlg. §‘&9&)Hctrﬂc§g&}§mcc?ﬁga%hp 1 BRAUL R gr@ma&wc A8.canbon:, atons and

one contalns &n ani oni ¢ wat ef-sol ubi | zing group car boxy. sul fonate,
sul f at e, phiosphiatrelicomeplifospbroiratuaaris. mafpitaci Fﬂﬁe‘“@»@é‘ﬁﬁl @eigfiiet surfact ant s

sui ted foy aﬂn%&%h@@ cbidlyhetiD®1:GAMRAS dafboky i ARLhHAGs inBulic BB, »dezn ted to,
sodi um al k fate, sodiumlatiroyi sarcosinate, cocoam dopr op%/ bet ai ne
ar

and pol ys@¥%*§? Sy | mpgate yHERTAE] GRS RN sYiGoieE thRod’ P

enbodi meng,; wileoeimposi tion of the Invention conprises an anionic
surfactant, e.g., sodiumlauryl sulfate. [00391The surfactant or m xtures
of corrpatliomh@ smftxasctramssjfcammagfmeﬂt;deismudnhestcmnqoosmtriaons of the present
i nventi o ab t ut 0.3%to
about 3. ogﬂ ‘flehrs (gnsg &gtrt“%edﬁrﬁg‘ i'dr?%%%@rg ?p%[;%g % m%@%%fj rrg%t%ggg wei ght  of
the tot aI and eatp U8 bl OrpartkORAOThhoread arclansal cmonmsat@d wHenipfcids h@eqttﬁvent i on
may also %ﬁgﬂsﬂﬁmfnl;&,\{@suf&s&, AHROch of 1 BUOLK RO AR Sopi SRl £icused 1 the

pr actice o resent 1 nvention Inc aré not limte

essent i al hasink g W@ktw\iﬂl%}@f\ﬁéwtéﬁgo Wlah%?p?fbo‘}ﬁl Hahiperbig U- %é’?'e?‘@ aI cohol s,
and si i | agson@ 8L ah SosE ARl S oHord G RHIE M Rcc0i | S i nclude oils of
spearnint, pepperm nt w ntergreen, sassafras, clove, sage_ eucal yptus,

marj or am gﬂma]marmﬁ:he;l BORNGlash i bﬂfﬁkm@ﬁaﬂ,@htﬁ ualcmes@ﬁidaaeinaag& phlienriusef ul are
such chem cal s as nent hol % Chi ? m. bodi ment s
enpl oy t hEOSIPEITE PERPEYT ﬁh%““’éﬁd”%&é?thfﬁ‘i““of"f‘ CATI AR08 i ng agent i s
i ncor por agtﬁdmlcmldaridph@i’p&b&ﬁﬁﬁ’ﬂi}ﬂ&lcmﬁfmnnaS Pa. Noppenlalidtkeon «0f about 0,1 to
about 3% bout 0.3 to about i .5%by tveicht. he dosage or

b
fl avori ng gé%oﬁ?t%eref'ﬂ)é/ TRETS

Ivichn.d oral care conposition dosage (i.e., 4.
‘angl e doggle i s .9 PQ dofh @JME Qs QRiRY neisghto antioh@ anot her
enbodinen@ﬁgﬁousnéﬁgﬂmé 0 Lé’ p . ]ts [ G ﬁgﬁg R ?004§1The oral care
conpositi@h§ﬂ6ﬁﬁmﬁ@wﬂﬁV@h@Péﬁ“ﬁﬂ%@“ﬁﬁvﬁﬁbPﬁ%H@PPV”Fh@Pﬁdémbne or nore
chel ati ng,ag60h& @Q{e%m &ﬁ@rmh@é&aﬁ?&%b&!%tﬁt@*&H&d?ﬂﬁ&ﬂﬁ}@@;eﬁ@a}e wal I's of the
bacteri a. Blndlng }of this cal ciumwe ken? t he bacter%g gﬁell wal I and

PO

augnment s BECKBFIAPOIY LT §arapeas KO HEY CEfiRip Ay &N ttfabl e for use as
chel ati ngccﬁ@@i&te&c}s@u&fwsdm&ﬁ@mowd&.ﬂ!@@td HQRsane sédien &oobhahydyr ophosphat es.

Th h hat t t ti f th
A e e R s B

tetra al kiadihcof@taald. Wroﬁph@@}ﬁbkak}ed ludinarh kiditdte oretnally ddidac sitlegoyn bplvesphat e,
o <2 s SRR YR R0 A A0 L KLULERARRL BB RO EL N L1

assi um use i n both their
hydr at ed @ndin umhg,chima@sedtmﬂmmuﬁmneaﬁ freani «v@b@w@amm @lfoupw*’@pheswhalﬁ e salt

useful in,th S onpesition is generally enough to provide at |east
about 1 v&hgl%b %&fpégh%ﬁsdghggfg{g ions, about 1.5 wt. %to about 6 w.about 3.5

W %to ghayt Qh%m%a%fm%%&shm‘ﬁ@&'iﬁ L Q0441 The Ralonsdr €i6RMOs hd-ons of the
i nvention al so optionally include one or nore
enzymes. Useful enzymés include any of the available proteases, glucanohyvdrolases,

endoglveosidases, amylases, mutanases, lipases and mucinases or compatible mixtures thereof,
In certain embodiments, the enzyme 1§ a protease, dextranase, endoglycosidase and mutanase.

In another embodiment, the enzyme I3 papain, endoglycosidase or a mixture of dexiranase and
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pol ymers, such as pol yethyl ene glycols, polyvinylnethyl ether maieic acid
copol yners, polysaccharides (e.g., cellulose derivatives, for exanple
car boxymevyboa®hi7al ose, or pol ysaccharide guns. for ex®EPHIUS200/08336$1 gum or
carrageenan gun). Acidic polynmers, for exanple polyacrylate gels, may be
provided in the formof their free acids or partially or fully neutralized
wat er soluble alkali netal (e.g., potassium and sodium or anmonium salts.
Certai n enbodi nents include about 1:4 to about 4:1 copolyners of maleic
anhydride or acid with another polyinerizable ethylenically unsaturated
mononer, fornexakplitenalretimgh suikly for etchethe prretnhioxapgthyt épedschanki-ng a
mol ecul ar § @bqut 30n8000d20@ROUth, 1 1000:008. These
copolynergwg%g@§$%§%Mﬁpggfgr ‘exanp Pe as Gntrez KN 139(hAVV 500, 000) AN
119 (M WhNo. 258.8000)S ZadNS-g78, PP}SarUnéaé’efuM GO & ades | Hrket Nppd 600! of GAF
Chem cal s, (Corpaatd Qi &Q@é@l@ her-nBREr AL Y 8uwP ol ¥IBXSohAGbU AR, HR0se such as
the 1:1 copolyners of mal ei ¢ anh dr%de mntqwethyl acry late, h droxyethyl
met haer Gathe CurgnyiPEOOBH TS e B:00 5 (OePry) Pen é“mFW@GWHFWé¥3%@T § % avai | abl e
for exanplenas 1 MonsanioQ: EMAINQ: dr ik y& BaotNLeM¥odIntknO00ua. 14 LARA Gsade 1. and
:1 copol yners of acrylic acid with methyl or by droxyci nethyl or ethyl
acrylate H@SQ|nBthNmﬁML@eﬁb&&ﬁDmL&Hyﬁlyhmﬁmnﬁknﬂkhﬂﬁﬁem ¥ee461Sui t abl e
gﬁng:;ta : Lgttgﬁm &,g g%prfa%&ra%lgP 811: cum’rdtbmal orafiwmﬁ)asi quzng Ish%#f?ltbr %(E cgr}zzee%aﬁcp %C(?nbaal L 28p1
that is, anamacmdmﬂmm Sanr ngmacmhohécm i e ohdanbd & thronechpesitionhandeadiidey
furieriong, Liaﬂ YAl GRTbGR A BECA lipsi¢ 0%k Bl B8 olagmﬁ 5% BPRONRL( [fR! ecul e
posi tion Wt 0'a car group or as aterm
met hyl eneorgmmppw@ns | lmumqua?tqf\wetebmdsdﬁé Hedisk dateny I@Chafé pdked! plus it hacr ylic,
ethacryli | fm ﬁ@ﬁ & hrltz%ﬁ&@@(\}fh behGmafeiiQls Qih Gs wRELASIRESh XY pBRRRI R DHe C
sor bi c, p% I orsorb cinnamc, beta-styrylacrylic, muconicf itaconic,
C|tracon|§W“ﬁ@§acon|c glutaconlc aconitic, alpha phenylacryllc 2- benzyl

acrylic, 2- cyclohexylacr i unbe ri mal ei ¢ -aci ds and
anhydr i de's,8 ¥t he\*“ﬁl‘f‘ﬂr@r‘“e‘%/ﬁ @Iméi“i’ %ﬁ tl% ?Fﬁ‘r‘rBWE?bgloﬁ%ﬁdﬁ {,l'%gﬁ S86f% with such

car boxyl i gespRarRhSmichnl tgexvitit tylcasgisaibe fronihmiénighlpor égesurcadb et hyl  mal eat e
and the like, Copolynmers cont uificient ps for

wat er - sol E]Brl?ﬁﬂf ?\Vﬁuftébﬁ]d'&olmcﬁ, ﬁhjé:?zmc Es%esc n(e),?s or ?op%)%!n!f?cc c%%néosg{og udes a
conpositionﬂumWMaﬁnnngmhﬂnmpamyhamsgmhﬂ&ub@mkﬁ@Kedf%cmyhaﬂﬂﬂ@sumnd/or
honopol y S lkon L ISoit herefbmskh particul ar
wher e poIrr%éOd%eg?% %3%3%} goﬁabéﬁgfg?u# gg% gﬁ}g&i ? %%Fit%ace? s se ectzt; gd from
acryl am deamykiime sul foni c acids such as 2-acryl anmi de 2 nethyl proparie

sul fonic acid having a nol ecul ar wei ght of about 1,000 to about 2,000, 000,
descri bed 90831y, SSuitplip humgstanty inglide eshibe pojypydricxcohqigsigh prtl 4RO 19t or por at ed

herein byyj Q(tlegfr@gﬂ%e g LQ@Q&&} AR LIEr pousRfabk mokRSST Oiscpﬂhyiﬁﬁﬁd Miagendrs
i ncl udes olyanl artlcularl t hose CEF%alnln ortJons of

ani oni c sé??%f%d%ﬁ?ﬁvg¥%WPEB&58Vﬁ§m§ pPoyueniday F@“ﬁ@ “ﬁﬁ Ut 4Mi% acid and
phosphoserdon@ssicasmedssvhosedn.i n U. S. Pat. No. 4, 866, 161 Si kes et al .

i ncorporated herein by reference. [0049]In preparing oral care
conposi ti (1984 i tiniagdisoreticnescdeceissarypinoiadd cobobmeti dkigninngtiomt eri al to
provi de a.fes)daRl&:&oNhad-NENiAL: hAALAbhE 6AAlh ﬂ&%‘r}ﬁ)@d bdig, per f or mance
of the formulation r ain e ts, the t eni ng agents are
carboxyV|ﬁyﬁmﬁbhyﬁéﬁﬁﬂﬂﬁﬁkr%g@@m@% m%yﬁﬁ%&@%@%?lM%@ﬁk%ﬁ%%@“aﬁﬁﬁmater

sol ubl e sgl{5in0fsec€lsl 9&9@% %Erl&eg{ﬁm,ugantﬁﬁaqwgwmdg@ab@xamm iyl cel | ul ose
and sodlun1carboxynet r oxyet hyl | ul ose. Natu guns

such
kar aya, géﬁ%&ra%%@ﬁﬁéﬁﬁf@ﬁﬁ¥¥P%@ﬁ@ﬁﬁfﬁﬁ%ﬁﬁfé?§ﬁwﬂé“ﬁﬁc%?ﬁb?é?%’*”CblI0|da

magnesi ume Al UMpsd Nb Gatse. wafmfz!sﬁ&!za/deh vided st Nocaswan herusad «as
conponent of the thickening np03|t|on to further inprove the

conp03|t|Bﬁ“%*FﬁﬁFﬁujEﬁﬁgérfaﬁﬁﬁenbodlnents t hi ckeni ng agents in an anount
of about ?{l [ 1';1114 {“396 c§38<%¥t;0§5 (9 ]'l"lii,fpfrcsg}{ mve gﬂqgﬁﬂ E.ﬁ?}tb?_'lmagc inpng; mc,tt?zeg‘s wREE &nged

common in the oral product area.
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100541The oral care COMO QbiiiOnO O the invention may also offflonaity
ihel L41. cine O ITIOQ.2 enzynes, Useful enzynmes hie hide any of the

avai | abl evpre09i@sre, t hol dsts. endogi veosi dases, anyi ri s@€T/Usead/i8356%
hpases arid iintG nhFon or conpatinie mxfures. thereof. In certain

enbodi nents, the enzy Mc! is O protease, dextranase, endogivcosidase ci id
another ern:NA-tine:in, liv eo.fyaie ft papaird endogl ycosi dase or a

wi fsnre7.11!..JSC al Id mattinasc. Additional enzynmes suitable for use in
the present invention are disclosed in Il.S. Pat. No. 5.000,939 to Dring et
al., US. 9%&1 Nas ps@ORyAZ0 inISmead aspiNbinvolySBBRIDRR o thy @l cPty 4 SNS.

4,154, 815, U.S, No-1,40038:1R99jes s hdmay. No. 3,991, 177; and U. S. Pat.
No. 3, G%Emf f:E 5’1‘ %Gﬁgoréobr at g%‘ ﬁ)er eel%nr by reference. An enzynme of a m xture

of sever afﬂi}?ﬁ mpaytyi. I@&r@p&ﬁ@%@ﬁ@ mbBods Qgcoﬁﬂr‘gr 18 e ivaMeRlaiQR:GIANS tethid ®S about
0.002% to about 2% in one enbodi nent or _about 0.05%to bjabo ut, 1b5%| n
anot her ePB§ditipeFn *Eirfd‘?”r‘f"‘%t"%ﬁd?qfé?’ EREGHP IR EEBUE 8T Hbout 0. 5%

[ 00511wat @;&nﬂm{ oBleh@l daﬁespket&e of inhiBi iﬁ&ﬂn@ﬁi&hﬁ@&ﬁ@@ﬁmbﬂs mn@i iztthe of nvent i on.
Water, e d in oOnMmer Ci S|t|ons shoul d

jon o
be. & oni 2BH et e B o B RN s E RRRE it o P Bl AE AT Rkl o he
bal ance offthd@aeanpOSis tittems! %‘arqdarittmizl.&j@sm&ﬂ@@ﬂmﬁt&%@@(%@@tt @8%1 about 20%

to about 60% 0 % h t.h osi tions.
This a ITDUW{IES? :Pedsur%menti LJCQ\I(? ggzar%t?%m %19 Régycd%!)rg LIE!I‘EC saws%écpﬁ%lt Bﬁ%gpt hat

anmount whihetpeinstsientyr dttuded! wetchriotidans m*eeemraftis?\’swhieaé fiygresse or bi t ol or
any componet s, AR DAL S JOBSZIN LN BGREL S rieghod) ment s of the

oral composIti esirable to incorporate a humectant to
prevent t fenivurisessn cio %?wﬁ?m@dd@m‘oﬁ@%amﬁm@%p’dé‘iﬁﬁ“é‘l topdugiance Cert ai n

nuneet ant %a&@@m@lig%léim@ri&t gdeshd abi-eSWVBRENeSRsQupht &ViRFerdiQuldgnkd frice
conposi tions. %ie hiimectant, on a pure humectant basi eneral |y

i ncl udes %%‘El’c"?i@%“t“@fﬂ SBEHE CREY6iIN ASHETEHB HierRciERee B‘gﬁl’a%ﬁ‘@%t‘teg’ about 65%
i n_anot hefh.ERAdiyTBNtatdNentheRlighitn. Of hetdfbﬂlpd@ﬂhls briheRveanpas tHuk oRful | m

100531Sui t abl e hunectants_ i cI ude_edi bl e d

gl ycerine? meBPgiorSiCsRiT FEPYS f)‘tl?i‘ﬁ)?f Eﬁ@aﬁ'tevgsopgaé% ({/\%I(Ina}la%rctt&gh 1ﬁdatf:)"(()’lui/ol s and
m xt ur es @fonifaesen Bekipatanitys amdnxtod fl@sinefindglrygeiiene and sorbitol may be
used in certain enbodi nents as the humectant conponent of the toothpaste
conposi t i Passihergieomp@ab4d dithaiddintiprone sditiohaly alstuién debebibediceonponent s,

t he embodj menk ﬁac?gm Eﬁhéorlalr&{ﬁ&t fo\?\g\agﬁ@ n%%g% Qﬁdﬁcevcﬁ'{dhﬁ;;n){gu@f\ ifApkhQpal

dentifrice ing redients so are descri bed bel ow.. Optional
i ngr edi entesels W@Lta@@da@wba@ﬁw iscreapyiclagyedevebtof pigippl BebacsTia s ves,

sudsi ng agenhis bibliRYBFhdkgn ﬁlgﬁerﬁrﬁ,caﬁwe@g@amnﬁn@g@m;ﬁaquag;dhﬁlmua)h anti pl aque
agents, abrasives, and coloring agents. These a opti.onal conponents

are furt harugeserpHee: reAugpgaugggumulgyon.gnd/prs! efi?i f‘"i“@t‘ii”d o1g) @VBpat ,  No,
3,959,458 to Agri et al ¢ 7 toIIafeIe al |
bei ng i nc#ptr at%&a%ﬁg?yé?‘ﬁeaﬁ% lér”?a’ﬁtg‘w% ind%g%glfraéfm i 0 PR tfréah§1 of the
present i owepdsitions @@ [bentmde: uss‘ulng progtole. adsig W wods ior ait%egmlzaio@mor al product

ar ea.
[6068] The compositions and methods according to the invention can be incorporated into

oral compositions for the care of the mouth and teeth such as toothpastes, transparent pastes,
gels, mouth rinses, sprays and chewing gum.

jB061] Levels of active ingredients will vary based on the nature of the detivery 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 wt Y{expressed as weight of free base), e.g., about 0.1 1o about 3 wt %
for a mouthrinse, about | to about 10 wt % for a consumer toothpaste or about 7 1o about 20 wt
% for a professional or prescription treatment product. Fluoride may be present at levels of.
¢.g., about 25 to about 25,000 ppm, for example about 25 to about 250 ppm for a mouthrinse,

about 754 to about 2,000 ppm for 2 consumer toothpaste, or about 2,000 to about 25,000 ppm
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1005, 51present invention in. its nmethod aspect involves applying. to the
oral why a safe and effective anount of The conpositions described herein,
[ 00571 Thewoenpowdz’®ons and net hods accordi ng to the i nv@amiusaooanas3osef ul to
a nethod to protect the teeth by facilitating repair and rem neralization,
in particular to reduce or inhibit formation of dental caries, reduce or
inhibit dem neralization and pronote rem neralization of the teeth, reduce
hypersensitivity of the teeth, and reduce, repair or inhibit pre-carious

| esions of the enanel, e.g., as detected by quantitative |ight-induccd

f 1 uor escefieepE@ufnabr peketivi calmaaprbés!. readuriendntieldEeN) vanQraiivt at i ve

|1 ght - ndyged bl HOS BIGENES. b /I:B0R5 % bGN (SYSLEM Al pag M ts early
det ecti on o? arius 'fesions'n the ename teeth fluoresce in
visible tmghbm%dehWﬁgm@klz@@<¥%%%mmmﬁmm©%iémw6045ébﬁﬁﬂ93ﬁé‘é”ﬁ@?éer degr ee.
The area of;deninar dlolzald A GA%- 6, Apant bfied.and its progress nonitored.
El ectrical conductance measurenent exploits the fact that the fluid-filled

tubul es etﬂ@@.ﬁed ORI QR RANALLZELHON bar&azseﬁ asiean Hafil ﬁehcﬁﬂﬁﬁr&lmfconduct
el ectrici An increase in the cond gﬁaﬁgof t he ‘]E)atl ent

thereforecﬁﬁy“ﬁHﬁFé§¥€”HﬁﬁiW%Fﬁp?z% SEWPOS ?P%ﬁékWF*F%E | nventi on
are thus Hﬁ@ﬁﬂét&@oﬁmﬁ@ﬁh@ﬁhtDm&@ﬂﬂﬁ&mpﬁﬁﬂ@&ﬂbauﬁ3ke$kmm3wmﬁukhe enanel as
measur ed b F.o ative to a conmposition |a ffechiye amounts
of fluorih CSR‘G}’%’F ‘éﬁg?d‘}sﬁ F& A A NS Co 0 9t on "OS'}éésnog he® t"Sﬁk\}ﬁlle"ﬁtl on are
addi ti Onal;dp}?ﬂ\, u&eafmimsnsrpamtamds tHug enheithe cecrb@tculntidndn blaetaémsua?sq froviHegor al

CaVI ty E 3),((.,1 rEpOZ‘ urar\ﬁropz%gn%s {I?S()rhg! ‘hll?% FQJLEC!'H*J;IQ! QEILtdIS é\@%d\/(!f(.&¥&,§ an r educe l evel S
of acid p?o UEI“hg bact er to inctrease refative levels o arginol ytic

bact eri a. ;nwmﬂmxd@zt hssrﬁwracbmiaﬁeib]b@ﬁ¢rl whifhor Araediased Wik setBc veut AEWIneY " rai se
and/ or UeroPHoRL ok 8YE] oF s QLiRBAMENcAL1 FEd8drs. H e2unibie T-8dUCE pl ague
accunulatkﬁ%&mgﬁ % i ?ea% fﬁé'teeth&%h oréw caV|?§£31055gﬁklnally by
|ncreaslngﬁﬂﬁﬁ&p$ﬂ$ﬁﬂwﬁé3%ﬁﬂﬁﬁm§ﬂﬁ@ﬁ?§b%ﬂwaﬁFﬁ@“ﬁ&% HyeineSHAEERt i a, the
Conposi ti gRge&for tRgbMEERLIOR v (MSBiE RS IRAMY, Richgial tahgo@bcuer es or
cuts in the mouth 100601The conpositions and nethods according to the

i nvent i onh&dh be i ncorporated into oral conp03|t|ons for the care of the
mout h and t uch s t oot hpast es ns tes, mout h

ri nses, 5@3@ Hm% ﬁ?h@mb ‘ﬁaﬁdﬁﬁ&fg%e mw (%§$§Wétfﬂg§£ ents will
vary basedamnhahewmﬂﬁmeem@ff%ﬁeamehnmhéxyaaysmémﬁéﬂﬁﬁ@h@ﬂpﬂﬁ@ﬂ%ﬁﬁﬁr active.
For exanpl e the aS| no \ foRm e.g.

about QA Fmgabou @%%g%sgggggnﬁggﬁﬁgﬂ§ﬁéﬁglaz b %? e.g., about
d.to abouttir@iest Infsl@eruazt noutehitictis e defalysatn the t}réseabb‘mowr@ @n%bawveﬂ%ér a
consurrer }‘?QEJ&P%J&S% dﬁa%&e (Zm&@s abﬁuadc%%omhdi &RnfstmuBeHs@fessi onai  or

prescription treatnent product luoride may be present at |evels of,
c.g.,as tdeba%ﬁ{iﬁ%sﬂﬂ@edﬁ’ﬁ‘hﬁtdf’bfﬁméx)éf?ﬁl‘”é‘é%%‘f‘ as pEOPFOREGlteo50 ppm for a

mout hr | ”S%mwﬁps%kmlslét thest theRBRIKE may QQl iR O Narb Ok ERNSLGMEmulaf@f Hpast e, or
about 2,0)0 hi about 5, 0h

SS|onaI re tlon
t r eat ment Spraadred apd sy s““%f““‘élﬁ‘lgg‘ﬁésc‘f%‘f‘ "ﬁ‘r W e coyRErd Py é%‘% T"é%“}‘} with levels
used in tyethpaste being e.g, about 5 to about 15 tinmes greater than used
in nonhrinse. For exanple, a triclosan nouthrinse may contain, e.g., about
0.03 wt t oeckjosansenhildvengextmpled fosian dtsodichpadtensraye idonttai ambdouent0. 3 w

L psan i RAL RS bty Pl At BBlpRR o RTRYA Rty RENELLLS: dr sy St em ¢

not to be construed as limitations of this invention as many variations are possible without
departing from the spirit and scope thereof. Vartous modifications of the invention in addition
1o those shown and described herein should be apparent to those skilled in the art and are

intended o fall within the appended claims.

Exampie |

{0065] A premix consisting of 4.26 g heavy water (120}, 0.40 g L-arginine and 0.24 ¢

sodium bicarbonate is prepared, having an initial pH of 9.74.
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can be gateways for systemi c infections. Good oral health is associated
with system ¢ health, including cardiovascular health. The conpositions and
nmet hods oWvotzh@/iom7eént i on provi de particul ar benefits be®QUAS20989BIB0HM No
acids, especially arginine, are sources of nitrogen which supply NO

synt hesi s pat hways and thus enhance mcrocirculation in the oral tissues.
Providing a |l ess acidic oral environnent is also hel pful in reducing
gastric distress and creates an environnment |ess favorable to Heliobacter,
which is associated with gastric ulcers. Arginine in particular is required
for high &fpresspontel saipeci PiopniNMRIvaselap fecerd feprais and gpweseampl e T- cel
receptors,. so that arginine can enhance an effective inmmune response. The
conpositions and nethods of the invention are thus useful to enhance
system ¢ heal4idn including cardiovascular .1Qaddl. 100631As used

t hroughout; ranges are used as shorthand for describing each and every

val ue thatoobs Wi & Bictit oesiianges 2Dy, v.al ge-awfiditiand b hescdangertoane be sel ect ed
as the term nus of the.range, iklitiaon,.all refer, es.cif,ed, herein
are herebﬁmP%ﬁ%PﬁﬁﬁﬁPéﬂm§9§Pg%%%%ﬁ%%mfﬁmfﬁﬁwﬁkgﬁ%??g?fggf“vﬁﬂ%ﬁé event of a
conflict Halaldef hitoh OIME R utddeo pres éntpadirs ehddow en anairke hatrbafatea cit ed
reference, t@e,present di scl osure controls. It is understood that when
formul ati SHY S e descri bed, they may be described in terns of their
ingredients, as is common in the art, notw thstanding 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
formul ati ons descri bed. 100641The foll owi ng exanpl es further describe and

denonstrate illustrative enbodi nents within the scope of the present

i nvention. The exanples are given solely for illustration and are not to be
construed as limtations of this invention as nmany variations are possible
wi t hout departing Fiffill the spirit and scope thereof Various

nodi fi cations of the invention in addition to those shown and descri bed
herein shoul d be apparent to those skilled in the art and are intended to

fall within the appended clains. i.:K ,11111/c. 100651A. prem x consist4. 20
heavy wafer (a.:4-1)), 0.40 iel...-arginine and 0.114 g sodi unittbanate
mepared"firmnitiai ph oFill.74.. ling premx is adjusted to a oh of 8.99

with a 31% 11C1 solution. Proton .N1?112. 5 used to record the spectra, and
show ar ni ni ne b: carbopi ne conpl ex. Exanple 2 100661A prem x consi sting of
4.26 D20, 0.40 tr L-arginine and 0.31 sodium carbonate is prep-aped, having
an initial pHof 11.94. The premx is adjusted to a pH of 9.01 with a 34%
HU solution. Proton NNWis used to record the spectra. and show an
arni ni ne bicarbonate conplex. CLAIMS An oral care conposition conprising a
basic amno acid in free or salt formand a soluble carbonate salt, wherein
a bicarbonate of the basic amno acid is fornmed in situ.
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2. The oral care conposition of claiml1 having a pH of fromabout 8.5 to
about 9.5. 3. The oral care conposition of claiml, wherein the basic am no
acid is arginine, lysine, citrullene, omthine, creatine, histidine,

di am nobut anoi ¢ aci d, diam noproprionic acid, salts thereof and/or

conbi nati ons thereof. 4. The oral care conposition of claiml1, wherein the
basic amno acid is arginine. 5. The oral care conposition of claim1,
wherein the basic amno acid is present in an anmount corresponding to about
1 Ww. %to about 10 wt. % of the totatlL&dfiposition weight. 6. The oral care
conposition of claiml, wherein the soluble carbonate salt is selected from
sodi um car bonat e, sodi um bi carbonate, and m xtures thereof 7. The oral care

conposition of claiml1 further conprising ,an effectjve ano of a fluoride
source. 8. Thé" or af*" BBt ErEERPEEL g@ﬂpfﬁf“gglbﬁ“rﬁnfﬂ“cf ‘iﬂdlt‘ﬁgf‘e %5#%7‘%?“:46 an
abrasive. 9. The compeabboik af, wikainm Hecatldesebmhd Hasc abihasdidie firsediel ect ed

fromprecipitated cal cium carbonate, silica and m xtures thereof 10. The
oral care conposi t7%8n of claim1 further conprising at |east one

surfactant. 1]2' Th?t.leoorag l.car%_ﬁb;n?pggig{w < %lahxja ?H&v%‘fg aC;JHa(if Bodh at)(g{t %E‘ ol afgﬁ@%r i sing at

| east one hunect an care conpadsi‘tion of alm urther

conprising an sant i pAckBLLALRAREHN ofLBim TREeRihe GEE EnmOIRPS iR, of claim 1
further conprising a physiologically acceptable potassiumsalt in an anount

effective to reducksite alimar. csuhispTaplipeyhistidie, dippingigroiesie conposition of

claim1, wherein tRenmOORRhE QA shifs hPQE MRAS L&nbidesions ool al care
conposition of claim1, wherein the conposition is a nouthwash. 16. A

met hod for prepari nig @ cft ddmpafiRoSickin® N verprthshatg sainbhddishenatee salt of a
basic am no acid conprising mxing a basic amno acid in free or salt form
and a sol ubl e 5. car Bienadl ears adntposition of claim 1, wherein the basic amino acid is present in an

amount corresponding to about 1 wt. % to about 10 wt. % of the total composition

weight.

6. The oral care composition of claim 1, wherein the soluble carbonate salt is selected

from sodium carbonate, sodium bicarbonate, and mixtures thereof.

7. The oral care composition of claim 1 further comprising an effective amount of a

finoride source.
8. The oral care composition of claim 1 further comprising an abrasive.

9. The composition of claim 8 wherein the abrasive is selected from precipitated

calcium carbonate, silica and mixtures thereof.
10.  The oral care composition of claim ! further comprising at least one surfactant.
11.  The oral care composition of claim 1 further comprising at least one humectant.
12.  The oral care composition of claim [ further comprising an antibacterial agent.

13.  The oral care composition of claim 1 further comprising a physiologically

acceptable potassium salt in an amount effective to reduce dentinal sensitivity.
14.  The oral care composition of claim 1, wherein the composition is toothpaste.
15.  The oral care composition of claim 1, wherein the composition is a mouthwash.

16. A method for preparing an oral composition comprising a bicarbonate salt of a basic

amino acid comprising mixing a basic amino acid in free or salt form and a soluble
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17. The method of claim 16 wherein the m xture conprises about 7 to about
10 %wm. of the basic am no acid, weight being given as a free base. 18.
The net hod of claim 16 wherein the carbonate salt is selected from sodi um
car bonat e, sodi&%&{'a&asraﬁonate and m xtures thereof. 19. The nethod of claim
16 wherein the nolar ratio of arginine to bicarbonate ion is about 4:1 to

about 1:4...20. The t hod of albm 16 . .wherein the.c it .S ~ad] ust.ed
to about pH'9. %?m%ﬁgdﬁgflﬁ%?h h@feél?mef%lx\%%ﬁ%rp%nﬁeggg @ngit?:%g%hﬁg /glgﬁd&?s
sel ected from afhgibhéio@mido/id)Sveigit beink|o@nd as@ifidetbaie, creatine, histidine,
di am nobut anoi ¢ acid, diam noproprionic acid, salts thereof and/or

conbi natiofg t hereRkmdd of IRfn TELHRGcialthEéabiMatdlsaS Eedled fiGmRaginem am no
acid is arginine in free or salt formor mxtures thereof 23. The method of

cl ai m 22 wher ei ¢erbdnatea segdiwinrigcarlyonaty andahixjures tbeieded i n hydrochl ori de salt
form 24. The method of claim 16 further conprising adjusting the pHto
about 8.5 t% abbig method o2 blairnThé whetdimtheofiolet miimo? 4rgntiee ®i Mcabomidianys

materials are s Iec%_ d f omt_‘re group consisting of fluoride salts,
abr asi ves, surfé?f’ﬂ"é ﬁé?a?}ﬁéc ‘ants, antibacterial agents, calciumsalts,

potassium salts, and comhi nations thereof 26., An oral care co ition when
made by t héd-met Regimsthod arkaim 46 whereinghe C@fnppﬁéloﬁﬂsaf}d?‘b%‘?dem@é%ggf §-i on of
claim1 in the nanufacture of a medicament to (i) reduce or_inhibit

formati on dF deRhemethad of slainil p wheeainthe bapiegaiine aid ineiasted finme arginiaes

| esi ons of the gnanel. i C i nht ki q . zatkon and pronote
rem neralizati oﬁ’SIglF’ ?'ﬁ%ﬁ Se rﬁl?t&?‘?\/ eaﬁ{é‘éu@gﬁcﬁ%ﬁ@gﬁgﬁt%@&%’f the teeth,.
(v) reduce or i diahixdpreprivgicdcid, Salts thereo paravimte@ntbémdtiongthefecofor es or cuts in
the nouth, (vii) reduce levels of acid producing bacteria, (viii) to

i ncrease rgjati yge Ineiel of efaird DY iwlRkA Hie Hasielagtih@acid isdrgini¥ iBifice Bt 64lORinal
biofilmformation in the oral cavity, (x) raise and/or naintain plaque pH
at |l evels of atoimidurepihesof fol | owi ng sugar chall enge, (xi) reduce plaque
accunul ation, (xii) treat, relieve or reduce dry nmouth, (xiii) clean the
teeth and 2¥.al Themiethofxi ¢laim 8d rderen dwi avgininexy ynitwiivt pravidedinrhydgochidride

i mmuni ze the 21 .teeth against cariogenic bacteria; and/or (xvii) pronote
system ¢ heal t h$al§ tr(g?’érpudi ng cardi ovascul ar heal t h.

24.  The method of claim 16 further comprising adjusting the pH to about 8.5 to about
9.5.

25.  The method of claim 24 wherein secondary materials are selected from the group
consisting of fluoride salts, abrasives, surfactants, humectants, antibacterial agents,

calcium salts, potassium salts, and combinations thereof.
26.  Anoral care composition when made by the method of claim 16.

27.  Use of the oral care composition of claim 1 in the manufacture of a medicament to
(i) reduce or inhibit formation of dental caries, (ii) reduce, repair or inhibit pre-
carious lesions of the enamel, (iii) reduce or inhibit demineralization and promote
remineralization of the teeth, (iv) reduce hypersensitivity of the teeth, (v) reduce or
inhibit gingivitis, (vi) promote healing of sores or cuts in the mouth, (vii) reduce
levels of acid producing bacteria, (viii) to increase relative levels of arginolytic
bacteria, (ix) inhibit microbial biofilm formation in the oral cavity, (x) raise and/or
maintain plaque pH at levels of at least pH 5.5 following sugar challenge, (xi)
reduce plaque accumulation, (xii) treat, relieve or reduce dry mouth, (xiii) clean the

teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi) immunize the
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teeth against cariogenic bacteria; and/or (xvii) promote systemic health, including

cardiovascular health.
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