ORAL CARE PRODUCT AND METHODS F USE AN ANUFACTURE THEREOF 100011This
application claims the benefit of United States Patent Application Serial No. 61/027,444 tiled February
9, 2008, andV&38%(AN$Inhe benefit of United States Patent Application SeR&TNEG26%03328042 filed
February 9, 2008, and United States Patent Application Serial Nos. 61/027,432; 61/027_431,
61/027,420; and 61/027,435 all filed February 8, 2008, the contents of which applications are all
incorporated herein by reference. FIELD OF THE INVENTION 100021This invention relates to oral
care compositions comprising a basic amino acid in free or salt form and one or more soluble calcium
salts, and to metiods RIf B8iND N SR MakingitHese Coripasitios " BAGKGROUNBROPITUE
INVENTION 100031Arginine and other basic amino acids have been proposed for use in oral care
and are believed to have significant benefits in combatin cavit)él formation and tooth_sensitivity.

Combining tHE8&! basid SRS GRS WA ATRHATS Haviig SrArEAPE BEHEHS 8 g “liorde and calcium,

particular, the basig Aming acid Nay; raise the-pi and fasiitate dissqeiationpaf.calcium ions that can
react with fluoride ions to form an insoluble precipitate. Moreover é?%qhi%b_er‘fél_]-'v}gas the potential to
A :

cause irritatioAP KEHELRFAR bR SN S Rdweti f,%"@%fsf’éﬂi%ﬁil ng argining Bicarbonate (which the

art teaches igcprefersed)omhay eigase Warbioh divkideneadingtobioatddgand burdtingeof the
containers, Moreover, it might be expegteghthatigwetngxhepH to neutral or acidic conditions would
reduce the efficacy of the‘fqr;mulati‘?n:becau?‘e of the potential for formation of an arginine-insoluble
calcium com3¥¢khat HAS A PBSFE SHinity A e S BtR L R CE A Ribr SoVET That 1owering the pH
would reducéeany sefféemthedormelationsmiglstdaaienonl buifdring:chpibgénicniasticoacid in the mouth.,
Finally, whilg,sglublg.calgiwmssalts present a potential for forming insoluble precipitates with arginine

or fluoride, the less soluble salts, ag%?%%gﬁﬂgqﬁfﬁ#o&%?@pﬁﬁ%almum phosphate, can render the
< D - h

formulations gritty and are less suitable, €.g., iquid oral care formulations such as mouthwashes.
100041 Partliptdauséreirthesedptizd tieis sevnforislaaisrpénireias sd dopaithyn bet agsardrginine has

generally begg pigwedinthe arthigs.acpotentiah aliaraative: tofliueride ratheoaicanastive, there has
been littie mativlion to make, oral care, prodhicts comprising bpth rainine . and, iyofide, Commercialy
available arg|ﬁﬁ?léPEa’c‘ste%S oGthpasts, sich'as Pro u§e‘(r3¢ana er?&?lnugg(rﬁ ; for examplecontains
arginine bicarbowateodpicaleiamararboneitba ik weciiydrides [OOSR Ebramghyr thre is a need for a
stable oral care presiuchinat provides basicraminmiasis togethexwith efficientuelivery of beneficial
minerals such as fluoride. and calclum BRIEE SHMMARY QTS INVENFONcipiate.

Moreover, the higher pH has the potential to cause irritation. At neutral pH or acidic pH,

however, a svstem utilizing arginine bicarbonate (which the art teaches is preferred) may

release carbon dioxide, leading to bloating and bursting of the containers. Moreover, it might

be expected that lowering the pH to neutral or acidic conditions would reduce the efficacy of

the formulation because of the potential for formation of an arginine-insoluble calcium

complex that has a poorer affinity for the tooth surface, and moreover that lowering the pH

would reduce any effect the formulation might have on buffering cariogenic lactic acid in the

mouth. Finally, while solubie calcium salts present a potential for forming insoluble

precipitates with arginine or fluoride, the less soluble salts, such as calcium carbonate and

calcium phosphate, can render the formulations gritty and are less suitable, e.g.. for liquid

orat care formulations such as mouthwashes.

{004 Partly because of these unaddressed formulation hurdles and partly because

arginine has generally been viewed in the art as a potential alternative to fluoride rather a co-

active, there has been little motivation 1o make oral care products comprising both arginine

and fluoride. Commercially available arginine-based toothpaste, such as ProClude® and

DenClude® | for example, contains arginine bicarbonate and calcium carbonate, but no

1
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100061lt is now surprisingly discovered that a basic amino acid such as arginme is stable and
effective in combination with soluble calcium salts, e.g., salts of calcium and carboxylic acids.
100071 The YQEARYHROS encompasses oral care compositions and methdsTOF SR 33e88ame 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 8ysteémic infection via the oral tissues. 100081The invention thus comprises an oral care

composition ;(ﬁ)é%?mpQ%tltmngttthﬁtt@v@m%)m? SeeaPr IGRLITHCS SQMRARIAG AR £ffeGve amount of a

basic amino acid, in free or salt form, e.g., arginine; an effective amount of a soluble calcium salt
selected frori"f‘tié‘i’c’rtfﬁt{‘é#%é"rb‘b‘ﬁééﬁ‘ﬁ?ﬂe“ié]h‘tf‘%aﬂ 36?&61?]6%“85%8%‘7”@ L675€=8Y., selected from
calcium citratelzgalcium malate, calcium lactate, calcium formate, calcium fumaratet calcium

gloconMe, calcium lactate glucongig;CalaiT\asPaFiatey: 80d8iGIHN propionate; and mixtures
thereof. Optlonaﬁj/ the invention further comprises a fluoride source wherein the fluoride is covalently

bond to anotfiPom!t& GO e HITS RSO dEHAtE HaPE LAREH RSBt b Abtigbrin Ro&iiate. [00091In
particular embaodifaegntsinthenGompositionséfthe inwcetioncgnsdisthiedbimu 0 NrbedtiiRic e.g.,
comprising aglgditional ingredients selected from one or more of water, abrasives (which may include
poorly soluble Cak.ftdill salts. such as Cakit:IP. C. 1CbC|r3VZ,, calci WTI hate qr calcium
chloride), suttfi&thnts, f&dﬁ’iﬁ%‘%@ﬁﬁtﬁ“@?%ﬁﬁ? R OTRS BIRGY AE S Ett%é%t’éh’t‘sqﬁtlckeners
antimicrobiakagetts aip nt‘feeumfeuttme@ﬁnt&mrmggﬂammp@owmmmﬁﬁmmemmw1d@%ltlfr|ce
Corinetationgy (g gm&%&&tﬁtbﬁénﬁl&{@ﬂa%ﬁ%@mmﬁ « RRRIESERhLIN A1 8nQMokLef about 0.1 to about
10%,.11bEmo W 2009/10026§PCT/U82009/033289 100101in otger embo |me ts, the
Composmoné’ﬁ‘tﬁg ThVRROHTARE ] TR PRI OF S RSEHIT Hds & GORsns r?rslllnlﬁ ?fﬁcf fighal ingredients
selected fromndneyvdaiopecotdvatdndsuiactants ol bed) withen mstcmmeq’dlé-, ipolydingrs, enzymes,

humectants &t}tﬁ!%@&@fﬁ&#{mi@rDbialragemgspcaéeﬁerwﬂv&%ﬂam@'ﬁesy;ecet@r(tme@u@/or combinations
thereof In mouth rinse formulation g;utg(()an"‘spoluble cal |um salts may, exam le, é)resent in an

amount of ab8Uith.001 1o XE5H™ Frsim ABEut UM YERaboG (in BN hout intending to be
bound by a particisiar thieorge: mﬁsﬂwp@ﬂ@esnz:ed that a S|gn|f|cant factor in the beneficial effect of
arginine is that arglnlne and other b (g aman ac:ld be me bollzed b .certain types of bacteria,

e.g., S. sanguis whItR 5F& §er Ao o sd o, 5.

EEAG Which Compe & With Cari entt”baéterla such as S.

mutang, for positiof), QRJh& Jesih.Ang indhe OralcaYitv: Hhe@Iginalylic hagiera-parss arginine and
other basic amino acids to E)roduce amm nla éherebgé{%l |s%ﬂg the H of their eqwronment while

cariogenic bacterid"iétab8IiZE Sligar1e D "‘" duts Tacti e“r%{éntr(%ti”o{'/\a}ecruthe plagque pH and
demineralize the testhif:uLt&matelﬁydeadm@wtdamm.f«lﬁﬁwbe‘-he%@e@tﬂﬁthdwegalms@ of a Composition of

the invention, over dimgnWililead o Atelalive-dncraase, indhaiatginalylichacteriaianga relative
decrease in the can%genlc bacteria, resulting in a higher plaque ph, in effect immunizing the teeth

against carlogenlctB &tria and their detrimental effects. it is believed that this ph-raising effect may be
mechanistically;seRaraie ;H&%éﬁ‘%&%ﬁ&l%}%@wm%m%&ﬂ&q@rélH%Mﬁz!ﬂ;@%mOtmg

remineralization and strengthening the tooth einam%I 1001%1Irre§rpectlve of the precise mechanism,
however, is SOPHEIRJIY OUREWSE g ¢-&- @ fluorophosphate, for example sodium

monofluorophosphate.

[0069] In particular embodiments, the Compositions of the Invention are in the form of a
dentifrice, e.g., comprising additional ingredients selected from one or more of water,
abrasives {which may include poorly soluble calcium salts. such as calcium carbonate,
calcium phosphate or calcium chioride), surfactants, foaming agents. vitamins, poivmers,
enzymes, humectants, thickeners, antimicrobial agents, preservatives, flavorings, colorings
anid/or combinations thereof, In dentifrice formulations, the scluble calcium salts may, for

example, be present in an amount of about 0.1 to about 10%, e.g.. about | 10 about 3%,

[



combination of calcium, fluoride and a basic amino acid, e.g., arginine, in an oral care product
according to particular embodiments of the present invention produces unexpected-benefits beyond
and qualitatNY@PWHEHIE from what can be observed using compositions c8fPHSHYEHeesR e
amounts of each of the compounds separately, in promoting remineralization, repairing pre-carious
lesions, and enhancing oral health. It has moreover beim Ibund that this action can be further
enhanced by addition of a small particle abrask e. which may act to help fill microfissures in the
enamel and mieroaroules in du: Lkniin. 00.131The presence of a h2.SiC 31th CIO acid in combination
with an a71:fo@dsp stirritigingisitodeduselhacterabadhasion ioveitoath isatfaee nfie basic amino acid
mg t1.20 with il apjenic suligiait ala snisianial.povansestiliblizrg. delisery. deposition, itrd

vet iess of poorly so ublé active iticit:s, far at.iimple antimicrobial avnis, such as triclosan, WO
2009/100263PETHYS 20097633789 001 I THhd IHURTTHGH NS TS FERC IR EEBes methods
comprising a@_plwagtﬁgIz(ya@sitjﬁﬁﬁr&f‘fﬁﬁ%&ﬁpﬁ@sﬁﬂﬁﬁga@md@;hm&ﬁa&@uitywe@.}rwith brushing, to (i)
[Educe ar 'nmga‘(im@@%&%@snt%&é}ﬁaﬁ&%% (epairor ihibitpre-capiauslesians of the enamel,

e.g., as detected by quantltatlve"light-lnduced fluorescence (OLE) or electrical caries measurement

(ECM), (iii) ref8eies SrahmidiCab Mtz Atioh: 498" BPEHEHE! rérfittéraiization of the teeth, (iv) reduce
hypersensitigg% fth%ﬁg&g i(x‘{é(rj{ﬁgcy%ebg%iﬂﬁ%@%?Qz%@ﬂﬁir (¥ Rromate.healing, gf.sqres or cuts in the

mouth, (vii) reduce levels of acid producing bacteria, (viii) to increase relative levels of arginolytic
bacteria, (ix)iBHBRHRTEDIAM SRR FEHASESA A BES fa AT P SR Ea ST #HiRtain plaque pH at
levels of at leaigt phl & Méoltoningsugatichaiisngesfxiredice plaguevattumulation, (xii) treat, relieve
or reduce dry, mouth, (xiil) glsan, ihe. (sath and.ora! eaviR: 05l Jeslusr.A1a8IaRs ) whilen teeth, (xvi)

immunize the teeth against cariogenic bacteria; and/or (xvii) promote systemic health, including
cardiovascufsrthaadii Begrabyiritu g ssientaP ok dp stamic arelsd A thaasii igues. DETAILED
DESCRIETI&N@Fp?deEd NMEdﬂ?El@N&:@@ﬂiEiisghe inettioin dhus compridgds amiaralicare composition
(Compositiog 1.0, aR.&SEHVE AMEUNI QL ARSI AMINRIAGILIR fl’)%%r%éaﬁcﬁ%fmi apy effective amount

of a soluble calcium salt selected from selected from calcium glycerophosphate and salts of soluble
carboxylic acfe et GEE tHERY dptiosang TSI dheSH YRS CBIMpFSEY & fluoride source
vherein the fluardeiiscomatentiynbondte amothel atoim, ergatiacfioorephosphatesdhriexample sodium
monofluorophosphate Fonexamniesanrfthedallowingcorpasitionshkidlcompasition 1.0 wherein

the basic aminp_a_cid is argi ine, lys!neu, qltr(ul_ien\e, ‘ornﬁithhjne, creatine, histiclinc, diarmi‘nobiaanoic acid,
diaminoproptiGiid AL fesHE SO ARUTST RORRSIHEREHE BHErEE "CERPELkiBH 50 O .0. 1ein the basic
amino 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] Irrespective of the precise mechanism, however, it is surprisingly found that the
combination of calcium, fluoride and a basic amino acid, e.g., arginine, in an oral care
product according to particular embodiments of the present invention produces unexpected
benefits beyond and qualitatively different from what can be observed using compositions
comprising effective amounts of each of the compounds separately, in promoting
remineralization, repairing pre-carious lesions, and enhancing oral health. It has moreover
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 presence of a basic amino acid in combination with an anjonic surfactant is
also surprisingly found to reduce bacterial adhesion to the tooth surface. The basic amino

acid together with an anionic surfactant also substantially enhances solubilization, release,
delivery, deposition, and effectiveness of poorly soluble active agents, for example

antimicrobial agents, such as triclosan.
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A.ny tif the pleeeding V.OTTI1k.704;0?0rIS is provicied in the form of a di-cc comprig Jte basic.re id or
salts thereof 1.0.4.Any of the preceding compositions wherein the. basicta ocr 15 argi .0.5.Any of the
pregailing cBYR88RYR3kherein the basic amia acid is WO 2009/100263PRGT(YSZ988A328289
1.0.6,Any of the preceding compositions wherein the basic amino acid is partially or wholly in salt
form. 1.0.7.Composition 1.0.6 wherein the basic amino acid is arginme phosphate. 1.0.8.Composition
1.0.6 wherein the basic amino acid is in the form of arginine hydrochloride. Composition 1.0.6 wherein
the basic ao acid is artzinine bicarbonate. 1.0.10.Any of the preceding compositions wherein a salt of
the basic amiraqcid isfarmeddnsiturindibe:fosmplatio mbyodeutralizatiospaf the basic amino acid with

an acid or a saltolial acil. O LN ALING Pragedina.compaslipneMhBIEn INessalt of the basic

amino acid is formed by neutralization of the basic amino acid to form a premix prior to combination
with a fluorid8"&itormatiory ot e ﬁf@@eﬂih&’%ﬁwﬁﬁﬁfﬁShg‘Wb?ﬁﬁafh@bgé’f&“éﬂ‘nHF actd is present in
an amount c&)ﬁ@spe@d iﬁ;gi&c.z:‘ahmg @xﬂnﬁh@tﬂ Qg%na;gad ﬂpmutc]:m&t Lt abautitit:vtidSta of the total
composition %%@%&Q&@@@Q&ﬁ{ ,IQEHC,@%S'&@Q% no.acid.peing calchlated as.fres bags,form.

1.0.13.Composition 1.0.11 wherein the basic amino acid is present in an amount of about 7.5 wt. A of
the total comPFoshibriwWergHte ot Gnipoditsncdd 41 iveraithil bagrt dmind'acid is present in an
amount of abauitote healing of sores or cuts in the mouth, {vii) reduce levels of acid producing bacteria,

(viii) to increase telative levels of arginolyvtic bacteria, (ix) inhibit microbial biofilm

formation in the oral cavity, (x) raise and/or maintain plagque pH at levels of at least pH 5.5

following sugar challenge, (xi) reduce 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,
DETAILED DESCRIPTION OF THE INVENTION
[0015] The invention thus comprises an oral care composition (Composition 1.0)
i. an cffective amount of a basic amino acid, in free or salt form;
it an effective amount of a soluble calcium salt selected from selected from calcium
glycerophosphate and salts of soluble carboxylic acids, and mixtures thereof.

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

monofluorophosphate.
For example, any of the following compositions:

1.0.1. Composition 1.0 wherein the basic amino acid is arginine, lysine, citrullene,
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-configuration.
1.0.3. Any of the preceding compositions is provided in the form of a di- or tri-peptide

comprising the basic amino acid, or salts thereof.

1.0.4. Any of the preceding compositions wherein the basic amino acid is arginineg,
105, Any of the preceding compositions wherein the basic amino acid is L-arginine.
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5 wt. % of the total composition weight. 1.0.15.Composition 1.0.11 wherein the basic amino acid is
present in an amount of about 3.75 wt. % of the total composition weight. 1.0.16.Composition 1.0.11
wherein theWWaSO&HAPEIcid is present in n amount of about 1.5 wt. 2;ii of B tBEAPEYAPFition
weight. Any of the foregoing compositions wherein the soluble cificitan sait is ciccteJ Rom calclom
giycerophospnate aild salts of soittilti carboxylic eids, and rravciaes thereof. 1.0.18.Any of the
foregoing compositions wherein the calcium :cal: is selected hsn calcium citrate, calcium 01 ai ine,
calcium lactate. cote; UM ferAT ale. Col:61.Al 1:1.1!GUMEL:-. CAHULit ClL/mate. calcium lactate
giticonatia, calai.oatpragionatesrand-mbsupestbereat:dQitSAnyafithearecading eompositions

comprising a fluq?:iﬂe.sqqrc‘fe wherein the fluoride is covalently bound to another atom, e.g., a
w oy sall 1orm. . ore .
monaluorophosphate, for example sodium monolluorophosphate, a floorosilicate, e.g.. sodium

fluorosilicate erammeniysasfluarosiicate. prigflarasuliate; hiexaffiusresufage: and combinations
thereof 1.0.20.Any of the preceding compositions wherein the fluoride salt is a fluorophosphate.
1.0.21.Any dftlfe pre€edingtomgbsitideravhbedinithenflyorideisaltis 'soditim aideolluorophosphate.
1.0.77,Any of thepsegediag compositions wherein the fluoride salt is present in an amount of about
0.01 wt. % to about 2 wt. "Jo of the total composition weight. Any of the preceding cornpositions
wherein the fladride Jaltprovides flaorideiothdrvair amownt dfsabooing dictobabset 0.2 1.A. t. % of the

total composition weight. 1.0.2.4.Any of the preceding compositions 13, herein the soluble fluoride salt
provides 1.0.10.  Any ot the preceding compositions wheérein a salt of the basic amino acid is

formed in site in the formulation by neutralization of the basic amine acid with an acid or

a salt of an acid.

1031 Any of the preceding compositions wherein the salt of the basic amino acid is
formed by neutralization of the basic amino acid to form a premix prior to combination

with a fluoride salt.

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 T wt. % to about 10 wt. % of
the total composition weight, the weight of the basic amino acid being calculated as free

base form.

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

about 7.5 wt. % of the total composition weight.

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

5 wt. % of the total composition weight.

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

3.75 wt. % of the total composition weight.

1.0.16.  Composition 1.0.11 wherein the basic amino acid is present in 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 glvcerophosphate and salts of soluble carboxylic acids, and mixtures
thersof.

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

calcium gluconate, caleium lactate gluconate, calcium aspartate, and calcium propionate.

LA



fluoride in an amount of from about 50 to about 25,000 ppm. .0.25.Any of the preceding compositions
which is a mouthwash having 100 to about 250 pprn available fluoride. 1.0.26.Any of the preceding
composition¥ Q2041368 entifrice having about 750 to 2000 ppm available Fubtde0P/033Z8Any of the
preceding compositions wherein the composition comprises about 750 to about 2000 ppm fluoride.
1.0.28.Any of the preceding compositions wherein the Co posit n comprises about 1000 to about 1500
ppm fluoride. 1.0.29.Any of the preceding compositions wherein the composition comprises about
1450 ppm fluoride. 1.0.30.Any of the preceding compositions- wherein the pH is about 6 to 9, eu.,
about 6.5 to abgutnfidessaboet7,5 to about 9. he preceding compositionsbout 6,5 to about 7.4.
1.0.32.Any of the preceding comnositious wter&:rt the pH is about 6.8 to about 7.2. 1.0.33.Any ofthe
preceding compdsitiohs Wheeai PRSI RIBISBRITARRSIT et gy idgveyree wherein the
2009/100263PGlJkiS 2009/0332 89k D3 Any ab the precedinguoamipesitiens furthesleomprising an
anti-calculus aqggﬁlm monofluorophosphate, a fluorosilicate, ¢.g.. sodium fluorosilicate or ammonium

fluorositicate, or a fluorosulfate, e.g., hexafluorosulfate, and combinations thereof.

1.0.20. Any of the preceding compositions wherein the fluoride salt is a fluorophosphate.

1.0.21. Any of the preceding composition wherein the fluoride salt is sodium
monofluorophosphate.

1.0.22.  Any of the preceding compositions wherein the fluoride salt is present in an
amount of about 0.01 wt. % to about 2 wt. % 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.

1.0.25. Any of the preceding compositions which is a mouthwash having 100 to about
250 ppm available fluoride.

1.0.26.  Any of the preceding compositions which is a dentifrice having about 7530 to 2000
ppm available fluoride.

1.0.27.  Any of the preceding compositions wherein the composition comprises about 750
to about 2000 ppm fluoride.

1.0.28.  Any of the preceding compositions wherein the composition comprises about
1000 to about 1300 ppm fluoride.

1.0.29.  Any of the preceding compositions wherein the composition comprises about
1450 ppm fluoride.

1.0.30.  Any of the preceding compositions wherein the pH is about 6 ©0 9, e.g., about 6.5

to about 7.4 or about 7.5 to about 9.

1.0.31.  Any of the preceding compositions wherein the pH is about 6.5 to about 7.4
1032, Any of the preceding compositions wherein the pH is about 6.8 to about 7.2,
1.0.33. Any of the preceding compositions wherein the pH is approximately neutral,
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1.0.35.Any of the preceding compositions further comprising an anti-calculus agent which is a
polyphosphate, e.g., pyrophosphate, tripolyohosphate, or hexametaphosphate, e.g., in sodium salt
form. 1.0.36Wh§089/1982pteceding compositions further comprising an abradi¢d/8P IR
1.0.37.The immediately preceding composition wherein the adhesive or particulate is selected from
sodium bicarbonate, calcium phosphate (e.g.,dicalcium phosphate dihydrate), calcium sulfite,
precipitated calcium carbonate. silica (e.g., hydrated silica), iron oxiile, aluminum oxide, pen he, plastic
particles, e.g., polyethylene, and combinations thereof 1.0.38.The immediately preceding composition
wiMerein the abrasivesey paiticittateiis; selgetedufrofnaccaleiuin phosphiaté¢elg. agicalcium phosphate
dihydrate), calcium sulfate, precipitated calcium carbonate, silica (e.g., hydrated silica), and
combinations $Hereof 270 IF&MFETIRS rRBHIAY ESMPCSTBIE SO PREHIY dH d87&Sive in im amount
of about 15 wt. %t abquitv#Basihat4y. of the potabieompesitisnweights hQ:A4Q:Amp@hthe preceding

composi lions comprising, a smal| particle abrasive fraction of at, least about 5% having a d50 of c:

. <8, . .. .

about 5 mlcrome%ers, 1,0.41.Any of the preceding compositions having a RDA of less than about 150,

e.g., about 40tesabout 1401 Qi dARY @i ihe preceding-eapipositionswhereiptheiarionic surfactant

selected frt a, water-soluble salts of higher tatty acid monoglyceride monosulfates (e.g., the sodium

salt of the mbfid3ullatéhd imeudtigeaviieBidiaeRERatRHEte TIoi fatty atide stich as sodium

N-methyl N-cocoylMuraig,ssodivmcacom-glyratisie sulfate) s hiihigher plkydiswlfa ssodium lauryt

sulfate, a'ky"e“&‘?\@-&z%{fe"j‘} Rcium sulfate, precipitated calcium carbonate, silica (e.g.. hydrated silica),
iron oxide, aluminum oxide, perlite, plastic particles, e.g.. polyethvlene, and combinations
thereof.

1.0.38.  The immediately preceding composition wherein the abrasive or particulate is
selected from a calcium phosphate (e.g., dicalcium phosphate dihydrate), caleium sulfate,
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 of 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 150, e.g.,
about 40 to about 140,

1.0.42. Any of the preceding compositions wherein the anionic surfactant is selected from

a, water-soluble salts of higher fatty acid monoglyceride monosuitates (e.g., the
sodium salt of the monosulfated monoglyceride of hydrogenated coconut oil fatty
acids such as sodium N-methy! N-cocoy] taurate, sodium cocome-glyceride
sulfate),

b. higher alkyl suifates, e.g., sodium lauryl sulfate,

¢. higher alkvi-ether sulfates, e.g., of formuia

CHuCH p CHA OCHLCHLO080:X, wherein m 18 6-16, e, 10, nis 1-6, e, 2,
3 or 4, and X is Na or K {for example sodium laureth-2 suifate

{CHA{CH: 3o CHAOCH,CH - 080-Nay),

d. higher alkyl aryl sulfonates {such as sodium dodecyi benzene sulfonate

ok



Cit400424.11121,0S0el6, e.g., 10, a is 1-6, e.g., 2, 3 or 4, and X is Na or K (for exameth-2 sulfate
(4.1.14),(C.112)10C14.2(0012012)20S0INg)) d. higher alky! aryl sulfonates (such as sodium dodecyl
hcnzenc sulfoR3E (488 m latiryi benzene sullortate)), e. higher alkyl sulfoBEdtER2(%RERYs sodium
lauryl suifoacetate (dodecyl sodium sulthacetate), higher fatty acid esters of 1,2. dihydroxy propane
sulfonate, sulfocolaurate (N-2-ethyl laurate potassium sulfoacetamide) and sodium lauryl sarcosinate),
f. and mixtures thereot. By "higher alkyl" is meant, e.g., C6,36 a kvi. In particular embodiments, the
anionic surfactant is selected from sodium laird sulfate and sodium ether 'amyl sulfate. 1.0.43.Any of
the preceding compositiging: wheteinthe: antfonic: surf aClant IS selected from sodium lauttyl sulfite,
sodium ether lain:it sulfate, and mixtures thereof. 1.0.44.Any of the preceding compositions wharcio
Th:: anionic. surfactafit Righre88wt i BRCEIHEURLDrR ORI b BEE 638983 4B d R Se495) Weigh.
1.0.45.Any cif the pregedingteompasitions additianadyicomtprising suriactaits:selected front cationic,

zwitterionic, and nonioqig {agtants. ANd MmixuIsR (NRRRAl b RARMY Al DigiRFGEdING compositions
e

comprising at least one humectant 1.0.47.Any of the preceding compositions comprising at least one
humectant selected 156 ¢li7eerin, sorbitol and combinations thereof. Any of the preceding
contnositions compriangqéygl}itt}g

!J'res thercof.

By “higher alky!” is meant, e.g., Ce.3 alkyl. In particular embodiments, the anionic

surfactant is selected from sodium lauryl sulfate and sodium ether lauryl sulfate.

1.0.43. Any of the preceding compositions wherein the anionic surfactant is selected from
sodium fauryl sulfate, sodium ether laury! suifate, and mixtures thereof.

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 nonionic surfactants, and mixtures thereof.

1.0.46. Any of the preceding compositions comprising at least one humectant,
1.6.47. Any of the preceding compositions comprising at least one humectam selected

from glycerin, sorbitol and combinations thereof.

1.0.48.  Any of the preceding compositions comprising xylitol.
1.0.49, Any of the preceding compositions comprising at least one polymer.
1.0.50. Any of the preceding compositions comprising at least one polymer selected from

polvethylene glycols, polyvinyimethy! ether maleic acid copolymers, polysaccharides
{e.g., cellulose derivatives, for example carboxymethyl cetlulose, or polysaccharide gums,

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

1.0.51 Any of the preceding compositions comprising gum strips or fragments.
1.0.52. Apy of the preceding compositions comprising flavoring, fragrance and/or

coloring.
1.6.53 Any of the preceding compositions comprising water.

1.0.54. Any of the preceding compositions comprising an antibacterial agent selected

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



1.0.49.Any of the preceding compositions comprising at least one polymer. 1.0.50.Any of the
preceding compositions comprising at least one polymer selected from polyethylene glycols,
polyvinylmethQI28e0Paédeic acid copolymers, polysaccharides (e.g., celluld$er &8t 8for example
carboxymethyl cellulose, or polysaccharide gums, for example xanthan gum or carrageenan gum).
and combinations thereof. 1.0.51.Any of the preceding compositions comprising gum strips or
fragments. rosemary extract, tea extract, magnolia extract, thytnol, menthol, eucalyptol, geranfol.
carvacrol, citral, hinokitol, catechol, methyl salicylate, epigallocatechin gallate, epigallocatechin, garlic
acid, miswak extrastrseasbuckthonmextragtyihisguimitenantiseptics (edypehlachexidine, alexidine or
octenidine), quaternary ammonium compounds (e,q,.cetylpyridinium.chloride (CPC), benzalkoniom
chloride, tetrad é‘é?fﬁ'?nﬂﬁ%]ﬁlfnggﬁ%%g g%@g@ Nﬂ%{éﬁﬁg@%ﬁ%ﬁ%{%}gﬁ dgiﬁilﬁ%ﬁg%#lbride (IDEPC)),
phenolic antiseﬁﬁé@?‘?fé%’éﬁ@irﬁé%é’f‘éﬁimﬁé"?ééﬁé‘"ﬁﬁ‘\%‘fﬁ%{é‘?f)‘ﬁﬁﬂﬁﬁé"‘i’&dhﬁ%ﬁﬂf@ﬂﬁopinoI, salifluor, metal
ions (e.g., zinc saltspfior @@miplehzintreitsatejistannousisalts qcappersaltsonion salts), sanguinarine,
propolis and oXySFNRHINE0SHIS (8 MUK AREN PR (O bl sprlp perowyborate or

peroxycarbonate thalic aqlé and its salts, monoperthalic acid and its salts and esters, ascorbyl
stearate, oleoyl'S&ré&sE IR dRyPsiifaid: dibtyNsirakietihsty Ratanirder dorhipHen bromide,
delmopinol, ocrapﬂﬁt_eicamdsathm, pxiperiﬂ:hemdeﬁiﬁaﬁves}gni@imp_r@pamﬁ@hs_i,irgz:l:\k@ﬂi’(@;sa_ﬁgs; and_ mixtures
of any of the forgaging k8 3AM O S pregading FRMARIHANS CAMRISING anARiYlaminatory

[

compound. e.g., an mﬁ itor of at [éast one of host prq-mflammat’or%éfactors selected from matrix
metalloproteinaSesaiME"S) &b SXRELE AL SYEEI "PEED (e HIRFTIPSY) HE-10 converting
enzyme (ICE), trafistarindngngrevaybiactor ile(EBQdx0dn)tdn dudible witfimdxidelsynthase (iINOS),
hyaluronidase, gathepsing. Hyg'sar faciar kannaB MK Bl.andddsls RessrionAssociated Kinase

(IRAK), eig, selected from aspirin, ketorolac, flurbiprofen. ibuprofen, naproxen, indomethacin, aspirin,
ketoprofen, piro%ki‘é%lf*’n‘.j'i‘i’féﬂl&f&ﬁ&?ﬁf@ﬁc?ﬁ%’ﬁ%fﬁ&d8‘@{&‘&%@?@%&‘6,‘%W@fﬁﬂ%ﬂ%@p{ﬂ reof 1.0.56.Any
of the precedingrcontpositioidscdmiprising @niamtpxidant, eiyrjiseidctetifrorutheofroypiconsisting of
Co-enzyme ngwl?Qe(Qoi}@ami” C, Vitamin E, Vitamin A. anethole-dithiothione, and mixtures thereof.
Any of the preceding compositions wherein the anti-microbial is pi ?old) soluble. 1.0.58.Any of the
preceding campasitions;ceirpristagitniciosansitidds bopgivinphthetphrateadnangyeemposidions comprising
triclesan  Any of Ih& RHRERHING.GCMPOSIHOBR SAMARLRIY Tlislo8aR 4 QIS HARa (+Ric:pitire:l

calclum carbonate. 1.0.61.Any of the precomposition comprising tficlosau and ill ION zinc oinine.
1.0.62.Any of tHESKYEEEYYES ﬁ%ﬂgifﬁ)ﬁ%ﬁ LomBFTg &Y %tfﬁé{é‘té}’fﬁf@&‘é’hf f?\l‘éw‘ad’\f‘i g% nt of about
0.01 to about 5 whvetiof thevtotadl Compositionngeighth factor 1 (TGF-B1), 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,

nordihydoguaiaretic acid, and mixtures thereof.

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

anethote-dithiothione, and mixtures thereof.

1.0.57.  Any of the preceding compositions wherein the anti-microbial is poorly soluble.
1.0.38. Any of the preceding compositions comprising triclosan.

1.0.539.  Any of the preceding compositions comprising triclosan and xylitol,

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

calcium carbonate.
1.0.61.  Any of the preceding composition comprising triclosan and Zn™ ion source, e.g.,
zine citrate.
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1.0.63.Any of the preceding compositions comprising triclosan in an amount of about 0.01 to about |
wt. percent of the total composition weight. 1.0.64.Any of the preceding compositions comprising
triclosan in YA OHRBabout 0.3% of the total composition weight. 1.0.6 ARSI MOpIEeding
compositions comprising a whitening agent. 1.0.66.Any of the preceding compositions comprising a
whitening agent selected from a whitening active selected from the group consisting of peroxides,
metal chlorites, perborates, percarbonates, peroxyacids, hypochlorites, and combinations thereof.
1.0.67.Any of the preceding compositions further comprising hydrogen 'peroxide or a hydrogen

peroxide SOYrge; €.0.AHyeA PEfRXide Qr-anmeraxide-salas compisiki@:ga stich iasmernoxyphosphate,

peroxycarbonaig, peihprate. peloxysilicale, ol ASLSHIpNA, Seligyfor example calcium
peroxyphosphate, sodium perborate, sodium carbonate peroxide, sodium peroxyphosphate, and

potassium pefsyifate), QrdiverggeriperaxigespRiwuensemplexes suahasfydrogengperoxide-polyvinyl
pyrrolidone pol%m%er c%[)nu;glleégs. 1.0.6§..,%Q /.9 thgﬁj@ﬁg{g}d&g%gpmposmons further comprising an agent

that interferes w g‘r&prevents SActerial attachme , €.9., sofbrol or chitosan. 1.0.69.Any of the

preceding cqQrypesitioRs,fUrther ComRESnga:SRMICS Ahcalcium@ndmphasphaterselacted from (i)
calcium-glass complexes, e.g., calcjum so.di]l%m phosphosilicates, and (ii) calcium-protein complexes,

e.g.. casein phdsph8bEp IR AMBRBHOUS "CAftium phosphate. 1.0.70.Any of the preceding compositions

further comprising a physiglagically AccantablepatassiamsaltygeniRa@ssium nitrate or potassium
chloride, in an amount effective to reduce dentinal sensitivity. i .0.7 I.Any or thc. preceding

Compositionsie@mpriginosfrompateditzOkihontnOcpiirsiceapabkeippiassitatgalt fieng 2 potassium
H'tt::pers'SS'u':R&%tﬁw{ﬁg%ctive selected from the group consisting of peroxides, metal chlorites,

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

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

1.0.68.  Any of the preceding compositions further comprising an agent that interferes
with or prevents bacterial attachment, e.g., solbrol or chitosan,

1.0.69.  Any of the preceding compositions further comprising a source of calcium and
phosphate selected from (i) calcium-glass complexes, e.g., calcium sodium
phosphosilicates, and (ii) calcium-protein complexes, ¢.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, in an amount
effective to reduce dentinal sensitivity.

1.0.71.  Any of the preceding compositions comprising from about 0.1% to about 7.5% of
a physiologically acceptable potassium salt, e.g., potassium nitrate and/or potassium
chioride.

10,72, Any of the preceding compositions effective upon application to the oral cavity,
¢.g., 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 detecied by quantitative light-induced
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Any of the preeedi hit compositions effeerk'e k.ccon wdplioarithx e.g., with brushing, toreduce or
inhibit, (Orin:llion of dental oarit-s, (iur inhibit pre-ea Hods lesions of the enamel.,as detected by igcali
imrive lipht-WR¥W/ ilkescence (QLE) or electrical caries measurement fIEMYSHNOERBEE oribit
demineralization and promote remineralization of the teeth, (iv) reduce hypersensitivity of the teeth, (v)
reduce or inhibit ttatis, (vi) promote healing of sores or cuts in the mouth, (vii) reduce levels of acid
producing bacteria, ( viii) to increase relative levels of arginolytic bacteria, (ix) inhibit microbial biofilm
formation in the oral cavity, (x) raise andlor maintain plaque pH at levels of at least pH 5.5 following
sugar challenge:{x}sedecel plagueaccumulatioms(xéih treat (helievie ardreduce!dry mouth, (xiii) clean
the teeth and ogal cayity, (iy) JEAHSE FLOSIAR LoANbITGR Ll GMRHNEZE. NG igeth against

cariogenic bacteria; and/or (strip promote systemic health, including cardiovascular health, e.g., by
reducing potentiafore)sterric e e LN Bral HERTRYE 15678 A ¥8H BbeitioR Shtained or
obtainable by_ cmmbir{iﬁg_tbiﬁai:ag;.redsiexﬁt&iasﬁmmfmghdmahy( ofithe iprecedirigiicompositions. 1.0.74.Any
of the preceding gompfisiLions iR QM selesiarfemmesthdnse dioothraste, toathgel, tooth

powder, non-abrasivé gel. mousse, foam, mouth spray, lozenge, oral tablet, dental implement. anti pet
care product. 1°0%75 AH) S ARy E ding E6MbB TSRS ix hEPEN fife ERpBaLiianh 18 toothpaste.
1.0.76.Any of theipregegingccampositidrs)ixdaereinther cohmpasitiontis. axoothpaste teptionally further
comprising one, or more,of Ona, PrALE.REWRIEH ARFASIY&S, S TRriANIS: {oRTMIRg Agents. vitamins,

polymers. enzymes. hunk-plants, thickeners, antimicrobial ¢ %?ntsf Qr€5§ervatlyes,lflavorings, colorings
anSor con ,bin&HOMRSIHEISEE & 8199 ARy DIt sra it o TSRS 1 0o 674 Wherein the
composition is acakbLitwash:didZ okniyixbfthe precedingiompotitionstiseber comprising a breath

freshener, fragrance or flavoring. [0016]Levels of active ingredients will ry based on Lhe nature of the
delivery sys $0.73 A composition obtainéd or obtainable by combining the ingreditnts 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-abrasive 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

optionaltly 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.
1.0.78.  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 to about 3
wt % for a mouthrinse, about | to about 10 wit % for a consumer toothpaste or about 7 10
about 20wt % for a professional or preseription treatment product. Fluoride may be present
at levels of. e.g., about 25 o about 25,000 ppm, for example about 25 to about 250 ppm for a
mouthrinse, about 730 to about 2,000 ppm for a consumer toothpaste. or about 2,000 to about

25.000 ppm for a professional or prescription treatment product. Levels of antibacterial will
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and the particular active. For example, the basic amino acid may be present at levels from, e.g., about
0.1 to about 20 wt 5/0,expressed as weight of free base), e.g., about 0.1 to about 3 wt % for a
mouthrinse V4830 1928 out 10 ttvt % for a consumer toothpaste or about P¢3/HBYII34bti for a
professional or prescription treatment product. Fluoride may be present at levels of e.g., about 25 to
about 25,000 ppm. for example about 25 to about 250 pont for a rnouthrinse, about 750 to about 2,000
pprn for a consumer toothpaste, or about 2,000 to about 25,000 ppm for a professional or prescription
treatment product. Levels of antibacterial will vary similarly, with levels used in toothpaste being .g.,
about 5 to abgutkhitimesigreater thanused;inmeauthdnsanrkharsexample s aitriclgsanrmouthrinse may
contain, e.g., about 0.03 wt % triclosan while a.trictos hpaste. may, contai s about 0.3 vt %
closan. 1007 g S B b 001 wt o6 0
about 10 \tit pefcentoey a8 Vot St M oI b Gth: AALE BAd abdlit! It 7-j, to about 5 wt %
or higher forgggntifrice. shhewweighis of thescalciumesaltswihof.cowrsenvaryudependingon the counter
lon. 100181p anohereedimet, e, ivantien eREOMRARSERA MEAM fa /mAraye,pral health

comprising éippliylng ah effective amount of the oral composition of any- of the embodiments under
Compositioris*t B-01 '0ehg {7 thacaiicavity orEEaBjcbt flHeedtherdbf 6459 Méthod to reduce or
inhibit formatipenof-dentakcatas; keduce, repair or inhibit early enamel lesions, e.g., as detected by
quantitative light-induced fluorescence (QLF) or electrical caries measurement (ECM). reduce or
inhibit demin@tifization Ay rorheteamiferaifp S AreptHasEetHHIFERIEE Ry ensitivity of the
teeth, v. reduegiocdnpibihgingivitis apromote: healing ofhsoreis e euisdn dhenmouth, vii,reduce levels of
acid producing bacteria, viii. fo increase relative leyels of arginlyt cterja, 1x..inhipit microbial
biofilm formgi%?\gfﬁn ‘fﬁ% fé‘)l}aklrca(ﬁ]tﬁ}?sg.ﬁ}ﬁs?é arllld%r§ Xr?alliﬁr?t%in %Q{%ﬁ %%%@?ggf%g%%st pH 5.5
following sugér emalenyE xi. reduce plaque aecuintilatiun, xrtreat dry mouth, enhance systemic
health, ilciuplicg cg&gtivctarhl%%lth. e. nxf';lrcin p.m.it:al

2duce Of intibit torfidion of dentat caries,

il. reduce, repair or inhibit early enamel fesions, e.g., as detected by quantitative light-

induced fluorescence (QLF) or electrical caries measurement (ECM),

it reduce or inhibit demineralization and promote remineralization of the teeth,
iv. reduce hypersensitivity of the teeth,

V. reduce or inhibit gingivitis,

i, promote healing of sores or cuts in the mouth,

vii.  reduce levels of acid producing bacteria,
vill.  toincrease relative levels of arginolvtic bacteria,
iX. inhibit microbial biofilm formation in the oral cavity,

X raise and/or maintain plague pH at levels of at least pH 5.5 following sugar

chalienge,

XI. reduce plaque accumulation,
xif.  treat dry mouth,
i, enhance systemic health, including cardiovascular health, e.g.. by reducing potential

for systemic infection via the oral tissues,
xiv.  whiten teeth,

v, reduce erosion of the teeth,



f;..W systetniv itiferition via the oral Ussue Xi,.whiten t reduce erosionthe teeth,. nize r protect) the
teeth against cariogenne bacteria and their effects, and/or clean the teeth and oral cavity. 100191The
invention fuM{R2EYHIRGES the use of arginine in the manufacture of a Confi§dSKRFAIB RS hvention,
e.g., for use in any of the indications set forth in the above method. Basic Amino Acids 10020]The
basic amino acids which can be used in the compositions and methods of the invention include not
only naturally occurring basic amino acids, such as arginine, lysine. and histidine, but also any basic
amino acids having a carboxyl group and an amino group in the molecule, which are water-soluble
and provide.an agueaus:soluiiancwithat) ofaboutibgngreateta 1002t AGeosdingly, basic amino
acids include, but are not limited to, arginine, lysine, citrullene, omithine, creatine, histidine,
diaminobutandie a&idh Biaivfcropriciiatacid, salts thereof or combinations thereof, In a particular

embodimenty 1S °2Sif AR ACIIR QIS SRESICA IO MOIAING  CHVIERG A FaThine. 10022in
certain embodiments, the basic amino acid is arginine, for\ample, L-arginine. or a salt thereof

100231 The Cormpositionis uf thenivve stioricarsdment et rmdpieartss Rithie Botitiand so salts for use
in the presepi.ipyention should be safe for such use, in the amounts and concentrations provided.
Suitable salts include salts known in the art to be pharmaceutically acceptable salts are generally
considered téehie physidlogically acceptable in the amounts and concentrations provided.
Physiologically acceptable salts,inclu%e those derived from pharmaceutically acceptable inorganic or
organic acid®GPhased FBFEEMBIEAE '%(“Jl%l fB?lksléglftg %}}Fﬁé Vi bgé{i}a%ﬂ%fq 'ﬁggrﬁgja%ﬁhysiological
acceptable anionice.gslipdrochioniderohbminidesdalticandibasd addiiithivsHitacforiEdpy bases which
form a ph!..igjglegically accantahle sanencliansampiedhese-darvrdiranmalkalimetals such as
pottissidm and sodium ‘%ﬁ alkaline earth metals such as calcium and magnesiont -thyicaliy acecrlabki
salts may bé 85t TEIRG & trﬁ?il%f’r&fE’;‘)“r(‘))‘e%e ﬁ)r"éég’l?:%fé%ﬁ islﬁ(}?] e art @U‘%’ ?O%ﬂlzor LT. :1:actlig a
sufficiently basiezcompound such as an amine with a suitable acid iViiiariainita acceptable anion.

(00211 Accordingly, basic amino acids include, but are not limited to, arginine, lysine,

citrullene, ornithine, creatine, histidine, diaminobutanoic acid, diaminoproprionic acid, salts

thereof or combinations thereof. In a particular embodiment, the basic amino acids are

selecied from arginine, citrullene, and ornithine.

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

or a salt thereof.

{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. Suitable salts include salts known in the art to be pharmaceutically
acceptable salts are generally considered to be physiologically acceptable in the amounts and
concentrations provided. Physiologically acceptable saits include those derived tfrom
pharmaceutically acceptable inorganic or organic acids or bases, for example acid addition
salts formed by acids which form a physiological acceptable anion, e.g., hydrochloride or
bromide salt, and base addition salts formed by bases which form a physiologically
acceptable cation, for example those derived from alkali metals such as potassium and
sodium or alkaline earth metals such as calcium and magnesium. Physiclogically acceptable

salts may be obtained using standard procedures known in the art, for example. by reacting a

sufficiently basic compound such as an amine with & suitable acid affording a physiclogically
gceeptable anfon.

[0024] in various embodiments, the basic amino acid is present in an amount of about 0.3

i3



wt. (1,40 to about 20 wt. % of the total composition weight, about 1 wit.about 10 wt. % of the total
composition weight, for example about 1.5 wt. %, about 3.75 wt. %. about 5 wt. %, or about 7.5 wt. %
of the total CYMPUSTHBRMWeight. 100251RDA: RDA is an abbreviation for radi6AC{NA8YPA3I8H, a relative
measure of abrasivity. Typically, extracted human or cow teeth are irradiated in a neutron flux,
mounted in methylmethacrylate (bone glue), stripped of enamel, Inserted into a brushing-machine,
brushed by American Dental Association (ADA) standards (reference toothbrush, 150g pressure, 1500
strokes, 4-to-1 water-toothpaste slurry). The radioactivity of the rinsewater is then measured and
recorded. Foyrexperssentakeontsolhthetestigrapaatetwithhvan ARAreferenceiteothipaste made of
calcium pyrophosphate, with this measurement, i vajue of 100 to, calik dhe relative scale.
100261Flu0§? é(j%?nhgno;ﬁor%ié?nl"ﬁ(é‘t’omlt";lerloég}r\é% %ﬁgﬁiﬁ%ﬁﬁ%r?éymaﬁgﬁﬁﬁaudgg c?#?e‘;tgﬁm%re fluoride ion
sources, e.qor Sotuble fliordé BalkstAerrosifRibyieiéfons may react in aqueous solution with free
calcium ions 9@ luofd may\be covaenty Raund fo.anoier Al 68, ReElRclsd. o

quorophospilla €s e.g:;sodium monofluorophosphate, fluorosilic.ates, sodium fluorosilicate,
ammonium RtigrusiNtate yaivel fuoreairhe e HeX oS SLAAtE Al EBrABRAEB A& thereof; or the
fluoride mayyhs seauesterasfammthe calsiumdonsipndior either, the-fluoride orihegalcium or both
provided 1n & ANRIHEONE YelE A0RIGOWARHBIELA) IRHAR iAMsldng matgrials can be

employed as sources ot soluble fluoride in the present compositions. Examples of suitable fluoride
ion-yielding hideeiaisrd TOUHEPRTUNSO-PABINGOBI8EE: 4Dy o Bliaf et L8 Pat. No. 4,885,155. to
Parran, Jr. e&@b\aw I SunPadashled &n@?&d@éj.ﬁﬂ)Wﬂdd@hﬁﬁﬂmﬁmrmnﬁ@ﬂ ecainl byireference.
100281Represeiaye RS0 SOUIERS I0Ee, PG A AQLIINTRH K- SiamAUS (lioride, sodium

fluoride, potassmrn».riZ oride, sodium monolluorophosphaie, sodium fluurosilicate, ammonium
fluorosilicatevaniid Hriorideramitoisliciiidioe. and combinations (hereof in certain embodiments

the fluoride g agurceishiier simagt fuarkfic, sodim fidorids, edlrmmansiluptgosphate as
well as inixturtes .hereoq“:—ﬁrs*norgd%‘bé‘cause orate pe%‘mna for reaction with the calcium in the
cpinposifiondlfifie imsntisn, rovweivble figefs ste Hadiiad «uivs iaps BrOVIIED 1IHEEPim with fife
compositionkeaffishe imvemian theynarepraferably sadtsonhenindhel luondeistoo \é.g!'V bound :1.1
braid fer afoul, ¢,9,..8 i soditim mencifuorapRasRNAHE. fAe hammeral LIV fiff "Is in in
fluorid 1002§iln certain embod)lr‘?]ents, the oral cam composition of the invention may also contain a
source of flushaeidnere frasrraRrovait Ay Hete At H SIS S Gric s T CopYR about 25 ppm to
about 25,00Q1apareffuonide-ions pgenanalidatledst @heut-b00pprhcedejabout B00to about 2000

ppm, eu., abgi!. 100010, 80u1L 000 AR 510,004 1458 RAM.Ehe.RRpropriate level of fluoride wil

depend on the particular application. A mouthwash, for example, would typically have about 100 to
about 250 ppaofiyoride wAitoathpaste for genesaliconsumenuserwoett typicallyohavedatibout 1000 about

1500 pom, with pediatric. Roiinasie.nawina sementiakless: & dentice ansoztipgfor professional

application could have a.s much as about 5,000 or even about 25,000 ppm fluoride. 100301Fluoride
ion sources st addemdcTheScBrhPBstions 6f tHeRRVESH bt 2 Tabar b aiott 0.61 wt. % to about
10 wt. % in are-embadiment Orsabauk .03 Wil % to \sbidet & alt . ¥%nramdtdd lamother enthodilnent about
0.1?into abogt,vglt,l.w% by weight of the composition in another ernlyAi went. liVeighfs erfluoride salts to

. reierence. S . . . L
provide the appropriate level of fluoride ion will obviously van based on the weight of the counter ion in
the salt. {0028} Representative fluoride ion sources include, but are not limited to, stannous

fluoride. sodium fluoride, potassium fluoride, sodium monofluorophosphate, sodium
fluorosilicate, ammonium fluorosilicate, amine fluoride, ammonium fluoride, and
combinations thereof. In certain embodiments the fluoride ton source includes stannous
Auoride, sodium fueride, sodium monofluorophosphate as well as mixtures thereoi. As
noted, because of the potential for reaction with the calcium in the compositions of the
invention. however, where the fluoride salts are provided in solution with the compositions of
the invention. they are preferably salts wherein the fluoride is covalently bound to another

atom, e.g.. as in sodium monofluorophosphate, rather than merely ionically bound, e.g., as in

e



Abrasives 100311The Compositions of the Invention may comprise a calcium phosphate abrasive,
tricalcium phosphate (Ca.,41'04);0, Ib/army:apatite teatiort)04)6(0102), or dicalcium phosphate
dihydrate (eWI2PR€93/1902$30. itO sometimes retbned to herein as Dical) or cAETFSAAUPHEEDhate; or
other poorly solid* calcium salt. e.g., calcium carbonate. [0032jThe compositions may include one or
more additional particulate materials, for example silica abrasives such as precipitated silicas having a
mean particle size of up to about 20 microns, such as Zeodent Il 5 marketed by J. Ni. Huber. Other
useful abrasives also include sodium metaphosphate, potassium metaphosphate, aluminum silicate,
calcined alugainan Bentasite or other siliceous materials, or combinations thereof [00331The silica
abrasive polishing materials useful herein, as well as the other abrasiveshave an average particle size
ranainc betw@Blabotit O A ABHIEE e BELEB 6 TR 1% thidr SHEM N ELIEY abrasives can be
from precipitategd silica:of gelspsuchassthrsiieaxerdagisdeseribedinddSuFateNe. 3,538,230, to
Pader et al. and ;S Pal, N\ 3,862 20%u/5 Riaidlig, ety nseroaraled arain,g{prence: Particular

silica xerogeis are marketed under the trade name Syloid" by the W. R. Grace & Co., Davison
Chemical DitsighouTHE praboyi2RBrsmcs inabeHal S M E AR THELR itk eted By tHe" PR Huber Corp.
under the trade gameideadenty fincluding the:silioasapnyinglihepfdsignatiomeodent 15 and 119.
These siica abyasives e, ARG b SoP 8L NNA A 34058310 Weagdhpingaporated herein by

reference. 1003411n certain embodiments, abrasive materials useful in the practice compositions in
accordance SHFFHROMVBRILISA RGP SHbR g eI 2 SFEAPTAEY GARBSHBUE SHES having an oil
absorption valiepefiahouidessdhan rkout 100iteAOU silicafanchiretkienrhmgeiofiabout!d5 cc/100 g to
about 70 ccHi0 £ 5. QL APSHAIRUAER ARTERSHIRANENG the ASTA Rub-Out Method D281,
In certain embodiments, the silicas are colloidal particles having an average particle size of about 3
microns to ajpoé|l2 micsans;@ndrheuts to abietitaliBeamiorpms; (@035 Hniparticularasmbodiments, the

abrasive malgrigls, IRYSE A AIGe 13510 LyeRSALRAILESS 8 ha DG A5Q ess than about

5 microns, for example, small particle silica (SPS) having a d50 of about 3 to about 4 microns, for
example SofBo¥IF ACALUKS (FRGEN S FEAS Al hat e Ere BartiRumirs UEERH in formulations targeted
at reducing hypecsensitivibatldhensiadithpartidteigompdnendanay beppreseritimppombiration with a
second argst pgile, ARrASIe L eRUAIN SIRLR IS WOk RIRRAIB. A0 fRryiation comprises abou

3 to about 8% SPS and about 25 to about 45% of a conventional abrasive. [00361Low oil absorption
silica abrasivasgasicularly useful in the practice of the invention are marketed under the trade
designation Sylodent XWA:gm by Davison Chemical Division of W.R. Grace & Co., Baltimore, Md.
21203. Sylod¥RE50 WitrBoBPeiterhytRsJar EBiThBRetBR T HERE SR EBAMEEF &t fiaving a water
content of akqutiRO%0ity peighiavesagng abaitb# tepaboUldORDic(OME-N widiagten and an oil
ebsorion ofess, A ok 29501090 allcain . cxamele o adau o chsarain,sica abrasive

useful in the practice o resent invention. The abrasive is present in the oral care composition of

the present iWéﬂ@ﬁﬁi‘éFa{’ééﬁ@éﬁﬁéﬁéﬁi6?255?5&%3‘?[‘6*% _Sﬁoﬁf%’ﬁ%“ﬁg}‘?\ﬂf‘é‘?ght, in other embodiment

about 20 {0 gppi] 45, 0Y Meiaht ANFL ARGIDSIEPRUARINARAMA) IR AR R by weight. A
15051F ar

Talitiatictiiir t39 | I'he orai care ccnines:a:ions or the insernicii also may iniertidc Lin a the
amount of foarHMPlAETEpASESEEHWHREH RFRS BYAKE Uity 8a5H0sshaan particle size of up'to about

20 microns, such as Zeodent | 15% 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.

{0033 The silica abrasive polishing materials useful herein, as well as the other
abrasives, generally have an average particle size ranging between about 0.1 and about 30
microns, about 5 to about 13 microns. The silica abrasives can be from precipitated silica or
silica gels, such as the sitica xerogels described in U.S. Pat. No. 3,338,230, to Pader et al. and
U.S. Pat. No. 3.862.307, to Digiulio, both incorporated herein by reference. Particular siica
xerogels are marketed under the trade name Syloid”™ by the W. R. Grace & Co., Davisen

Chemical Division. The precipitated silica materials include those marketed by the 1. M.
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(0038]illustrative examples of agents that increase the amouat 1.0: [-coin insrk not LitTriWii to
polyox)eliwiene and certain poiy mars ine iudi rig., bidd!.girivie polymers. 100391The polyoxyethylene
may increas¥ AFEQMH3AE of foam and the thickness of the foam generated By S8 Bar8%carrier
component of the present invention. Polyoxyethylene is also commonly known as polyethylene glycol
("PEG") or polyethylene oxide. The polyoxyethylenes suitable for this invention will have a molecular
weight of about 200,000 to about 7,000,000. In one embodiment the molecular weitilit will be about
600,000 to about 2,000,000 and in another embodiment about 800.000 to about 1,000,000. Polyoxv is
the trade nam@docthe high moleculanweight polyetydthylendiproduced by ddripriGarbide. 1.0040]The

polyoxyethylgne may e presenj0.a0 AR of Aboul il 9 alow 9Q%siaygagsebodiment abou

5% to about band iji anot er embodiment about 10% to about 20% by weight of the oral care
carrier conipBiEEmdiEBrarE 8EBHpPIsHthEof the present invention. The dosage of foaming agent in

the ond care pos tlon'éﬂ S Igle do is abou Q 9 rﬁ? ﬁlap, ;Q L/%RXJ’Y)?AQQF aboul 0.05 to
about O. 5%!!) IIllghtné{ﬁ in Lé.ﬁ%t erue% Fﬁtewa %ato 110 ab (L)ilj«tto 2 % by weight. 100411the

invention coﬁ@ﬁ%@ﬁi@ﬁ@%@?&mghfé? é&ﬁ?ﬁﬁﬂ’é‘%ﬁ%"r‘%ﬁﬁ% QSRR e AR Atid
mahoglycerlQﬂcmdﬁusamﬂm}asme osaditm salt:ahthe: monosubatedtimmonthalty Oat& of

hydrogenated coconu of fayAcids U A3 AU NN ROFCHaUAIRSodjum cocomo g

c.eride sulfa{e g‘hlg er alkyl sul s such as sodlum auryl sulfate lii.higher alkyl-ether sulfates, e.g.,

of formula CISTS(EHS ! & RiIgiotn Mopd Dikbshax B R el te % 16N -6, e.g., 2.3 or 4,
and X is Na Md&!é@ﬁ@m@am@hwi&usetdnezmﬁmenﬁoaﬁie(maaﬁcW@s%wa&msosNa).
higher alkyl eryilj aIe§ §uch as sodium dodecyl benzene sulfona sodium !lamyl benzene
sulfonatek hlgher alk in ulfoacetates, such as sodium stafoacetatek hider fatty acid esters of 1.2
sulfocolauraigo@%$;2- eﬂﬁyﬁa@mr@t&@emmmemeemmwmmmgstadmm@nﬁpamm stifbnate, and
sodium lauryl very small particles, e.g., having a d50 less than about 5 microns, for example, small particle
silica (SPS) having a d50 of about 3 to about 4 microns, for example Sorbosil AC43®
{Ineos). Such small particles are particularly useful in formulations targeted at reducing
hypersensitivity. The small particle component may be present in combination with a second
larger particle abrasive. In certain embodiments, for example, the formulation comprises

about 3 to about 8% SPS and about 23 to about 45% of a conventional abrasive.

[0036] Low oil absorption silica abrasives particularly useful in the practice of the
invention are marketed under the trade designation Sylodent XWA® by Davison Chemical
Division of W.R. Grace & Co., Baltimore, Md. 21203, Sylodent 650 XWA&;, a silica
hydrogel composed of particles of colloidal silica having a water content of about 29% by
weight averaging about 7 to about 10 microns in diameter, and an oil absorption of less than
about 70 ¢c/100 g of silica is an example of a low oil absorption silica abrasive useful in the
practice of the present invention. The abrasive is present in the oral care composition of the
present invention at a concentration of about 10 1o 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.

Agents 1o Increase the Amount of Foaming

{00371 The oral care compositions of the invention also may include an agent o increase

the amount of foam that is produced when the oral cavity is brushed,

[0638] Ilustrative examples of agents that increase the amount of foam include, but are

not limited 1o polyoxyethylene and certain polymers including, but not limited to, alginate

ih



-higher alkyl' is meant. nt is selected from sodium laund sulfate and lar embodiments, the nionic WO
2009/100263PCT/US2009/033289 100421the anionic surfactant is present in an amount which is
effective, e.§/O2¢090BH1% by weight of the formulation, but notconcentrEGIAUNHIEHUMABZEH be
irritating to the oral tissue, e.g., < about 10%, and optimal concentrations depend on the particular
formulation and the particular surfactant. For example, concentrations used or a mouthwash are
typically on the order of one tenth that used for a toothpaste. In one embodiment, the anionic
surfactant is present in a toothpaste at from about 0.3% to about 4.5'ziai by weight, e.g., about 1.5%.
100431The fompasitions of the Invention may optionally contain mixtures of surfactants, comprising
anionic surfactants and other surfactants which may be anionic, cationic, zwitterionic or nonionic.

Generally, sifa%tantd brachoseHirien aie FsEsshAB RSB RrBugHSth 4imie’ vl i ange.
Surfactants arendeseribadymeredfullycfarexampionint Ui S PateMNon3;959,458, ¢ Agyieala et al.; U.S.
Pat. No. 3,937,807, 10.HCIISt 209, 8 Pt NR 03334, 19 Gleske el ak, which are incorporated

. S 4150 Co P KTOWIT a5 ox§( 3 g& -
herein by re]lerence.n[[&)) 2’1]In ceriain ém%o Iments, the anionic surfactants useful herein include the

water- solubhe!sais B aney Futihhider HEvIRY iUt 1dHseduprie e Ansah drhne e fkyl radical and
the water-salublersaitsof. sulfenateddnanoglyeetidesrof fattydititsshavingpabout 40do about 18 carbon
atoms. Sodiyig, ALt RIS eAUMEAHIRH S SRS NRR ARl SPAlTEopaNY moRgalyceride

suifonates are examples of anionic surfactants of this type. Mixtures of anionic surfactants may also

be utilized. [DeRS a5 HEP BRBOGRIBNY ctelfiBne SUTACTARLFLEH P e bra®ist invention can be
broacly defingg s deryaliyes.of AlIBNANE WaIRLDAY: AMMANILET. Sampaundsaying gne long alky

chain containing about 8 t0 a OH}t}fLS carbprg atoms such as laury trlmethtylagpmonlum chloride, cetyl
pyridinium chfrEg gty tAAEAYIAMIRAIGM Bibifiether embodiment aboul 10% to about
di-isobutylpheroxyethyldimethythe pzylafunanigoncehloriceyrebeonutnatkyilinmethiggmmanium nitrite,
cetyl pyndlmllflw rxfé%ﬁ”%g%gaéﬁ'&(}%%]@%g%m in the oral care composition (i.e., a single dose) is

about 0.01 to about 0.9 % by weight, about 0,05 to about 0.5% by weight, and in another

embodiment about 0.1 to about 0.2 % by weight.
Surfactants
10041] The invention contains anionic surfactants, for exampie

i water-soluble salts of higher fatty acid monoglyceride monosulfates, such as the
sodium salt of the monosulfated monoglyceride of hydrogenated coconut oif fatty
acids such as sodium N-methyl N-cocoy! taurate, sodium cocomo-glyceride sulfate,

ii. higher alkyl sulfates, such as sodium lauryl sulfate,

ii. higher alkyl-ether sulfates, e.g., of formula CH;(CHy)nCHy(OCH2CH2),080;5X,
wherein mis 6-16, e.g., 10, nis 1-6, e.g., 2, 3 or 4, and X is Na or K, for example
sodium laureth-2 sulfate (CHi(CH2)10CH(OCHCH, ,080:Na).

iv. higher alky! arvl sulfonates such as sodium dodecy! benzene sulfonate (sodium lauryl
benzene sulfonate)

V. higher alky! sulfoacetates, such as sodium lauryl sulfoacetate (dodecyl sodium
sulfoacetate’, higher fatty acid esters of 1.2 dihvdroxy propane sulfonate,
sulfocolaurate (N-2-¢thy! faurate potassium sulfoacetamide) and sodium lauryl
sarcosinate.

By “higher alkyl” is meant, e.g., Co.z alkyl. In particular embodiments, the anionic

surfactant is sefected from sodium laury] sulfate and sodium ether lauryl sulfate.
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100461lllustrathe cationic surfactants are the quaternary affitilurliuril flaorides duscribed in U.S. Pat.
No. 3.535,421. to Briner ct al" herein incorporated by reference. C:ertain cationic surfactants can also
act as germW¥RI2LMIRE%Eompositions. [00471]]hts!.rative tiont?hic ser:le/ark§ T4 1Fé282ed in the
comptisitihnshe invention can be broadly defined as compounds produced by the
Gine:eh-Rini:inSCKY C? de groups (hydrophilic in iiture) cc,ith on orgaitte hydoophuhic dompiound
which nay r.-ie aliphatic or alkylarornutic in ttaw.rc. Tkamples of suitable nonionic surfactants include:
bat are not limited u. the Pluronics, polyethylene oxide condensates of alkyl phenols, products derived
from the congdesmatiomefathyleneraxide with.the reactiomprocuct efipnopylene-oxide and ethylene

diamine, ethy @%QXid%EPQ‘?ﬁ%%%ﬁzﬁ&ﬁ! ;ﬁ;ﬁ%caﬁ,l%%n@fm-ie&gquam%mw@ﬂ!&g gxides, long chain

tertiary phosphine 5)2?5@5, iong ain dia % ulfoxides and mixtures of such materials. 100481In
certain emboiRiarts SvigefohRISYhthatit GiFrAbtARTE a0 Hittd préBemt iif&tition can be broadly
described as‘@@dmgﬂveﬁdaﬁahmhazﬁi@rqu:a“iiea:mryﬂamma;_ﬁm mnpéa_maphmmwmrambemu@mum .
compounds, ,n which the Uhatic adicals g@pﬁggm%ﬁ&w 9% Branghed.and herein one lithe

I
aliphatic subsiituents contains about 8 to about 18 carbon atoms and one coma iris an anionic
viatcr-solubififiagi g ety @igs, REOR: Kbk fgeoPHbEBRAB Y PROSPhYTER Siinstrative
examples ofdhatsusfactants suited for inclusion into the composition include., but are not limited to,
sodium alkyl sulfate, sodium lauroyl sarcosinate, cocoamidopropyl hatable and poi) Rotate 20, and
combinationt¥éreof HvgaonesBipariclifdnermtisditnerit the [CeRRBBSRISHST the Invention comprises
sodium lauryk:sulfate, 100501 theisufactantor miktuies ofeasurizelhic s factaintsccan be present in

the compositianiorAbe.prasent inysnrionnabpyL diaahowt a0 Inanolber.sihgdiment about 0.3%
to about 3% and In another etabadi 11¢m about 0.5% to about 2% b}/ weight of the total. COMposition.

Flavoring Agéls HoushautAe Srard atese orhiisdiibrisesietnablariidh taSf si<amiciiide 3 flavoring
agent. Flavoringnagents wisich apededed in:the practicesoftheopreseatiéhvendidmsirfelutie, but are not
limited to, esggﬂt‘ig @illg_(%gs\g_/ce& as &%Qﬂ%eﬂﬁ%%@%c%lqg@%%%?e%ﬁéé’ alcohols, and similar materials.

Examples of the essential oils include oils of spearmint, peppermint, wintergreen, sassafras, clove,
sage, eucalypbds] marjaranin einnanandamon;dinegiapeatruitfianerandngedAlsovaseful are such

~ chemicals ag @tm;tgr%eﬁ&gﬂ%ﬁ%&%@ﬁ&hﬂ&9@{3%390%@9%@?5@@%%%@?r%k%a@f peppermint

4
and spewmint. [0052 flavoring agent’is incorporated in the oral composition at a coneentra about
0.1 to about B9 IRMREIgHI b abA Y Bca Byt alssrdy WaighrHidtdsay8 b Hvoring agent in
the individualtoral: g arebconnpositoridosagd (LBate, sodium lauroyl sarcosinate and sodium
coconut monoglyceride sulfonates are examples of anionic surfactants of this type. Mixtures

of anionic surfactants may also be utilized.

[6045] In another embodiment, cationic surfactants useful in the present invention can be
broadly defined as derivatives of aliphatic quaternary ammonium compounds having one
long alkyl chain containing about 8 to about 18 carbon atoms such as lauryl
trimethylammonium chloride, cetyl pyridinium chloride, cetyl trimethytammonium bromide,
di-isobutylphenoxyethyldimethylbenzylammonium chloride, coconut

alkyltrimethylammonium nitrite. cety! pyridinium fluoride, and mixtures thereof.

[6046] Hlustrative cationic surfactants are the quaternary ammonium fluorides described
in U.S. Pat. No. 3,535,421, to Briner et al., herein incorporated by reference. Certain cationic
surfactants can also act as germicides in the compositions.

{6047} HHustrative nenionic surfactanis that can be used in the compositions of the
invention can be broadly defined as compounds produced by the condensation of alkylene
oxide groups (hydrophilic in nature) with an organic hivdrophobic compound which may be

aliphatic or aikylaromatic in nature, Examples of suitable nonionic surfactants include, but

I8



to about 0.05% by weight and in another embodiment about 0.005 to about 0.015% by weight.
Chelan))) aizenis 100531The oral care compositions of the invention also may optionally include one
or more cheYd®7§08det&3able to complex calcium found in the cell walls of B$&BRR8KA3Bitding of this
calcium weakens the bacterial cell wall and augments bacterial Isis. 100541Another group of agents
suitable for use as chelating auents in the present invention are the soluble pyrophosphates. The
pyrophosphate salts used in the present compositions can be any of the alkali metal pyrophosphate
salts. In certain embodiments, salts include tetra alkali metal pyrophosphate, dialkali metal diacid
pyrophosphatendriadkialii metal Phonoacish pyrophesphatecancsmixtui eb thgreofs. wherein the alkali

metals are sodium or pRRSSIM, The, alls are HSeiulin fotf. e husiatedhAnd yphysiated forms. An

effective amount of pyrophosphate salt useful in the present composition is generally enough to
provide at IeRSCASHE Tt 95 BEPRGEHAMIeHE aBbHiPIa s kNS MBEGFEVHREY about 3.5 wt. %
to about 6 wim¥cefsleHdons:Rokyhey $L0PH6d Thé:orahgcaheicdimpdsitionsief theé invention also
optionally include one or.more palymers, such as polyethylene glycols, polyvinylmethyl ether mateic
acid copolymers, polysaccharides (e.g., cellulose derivatives, for example carboxymethyl cellulose, or
polysaccharjdesgumsinfosraxamplel xanthan gurmoc carfageenamgumy:Acidibpolsmers, for example
polyacrylate; gels 2 e providad indhe,form.of theif s Acids.LRATBINALfHIlY neutralized water

soluble alkall metgi[l] e.g., potassium and sodium) or ammonium salts. 100561Particularly when
noncationic BMTBBRTEHR HYehtO B A rIBAcERaIAYBistste Yt el s Rehia&dtin any of the
dentifrice companenisctierenis aisaiprefecably dhshaced from:abouit@ 85 iouabouttb® I6f an agent

which enhanges the delivery.and.ceiention ofdhe,foenis:tomandrptention hereghgp.eral surfaces.
Such agents useful in the present invention are disclosed in U.S, Pat. Nos, 5.188.821 and 5,192,531;

-aid include &fithetlioXhRHE PusrHEHE dOREassyfaRss slioR vsa gﬁ?f“‘i’)ﬁﬁl%ﬁﬁ’é’%f mateie
anhydride Ointo.witcpiniibs@inothelpoyumerizabieitally eitibat siiyh sdtaratedimolemer, prelcrahiy met in
1 vim. | etheginnilii, dmydidehaying amALHHE eigka00 Vi 06AMI A 8e R0k 21-..c-ot 1,000,000,
must: preferably about MAO abrita 800,000. These copc:.;knars arc for example as Ganlalit ji.lign AN
i19 (M. W. 5004000), AN AxdRA3itchtil)and preferahlyits0l Rhartnaiceubioati @radBuAitAki, 700,0001
available fro]&gﬁﬁﬂ;&g&hndeigies, Inc.. Ron nc:l Brook, N.J. 08805. The enhancitut ,tgetits when
present are present in amounts about 0.05 to about 3% by weight. 1005710ther operative polymers
include thos@esigh asrthelfdcrepalymersoiialeicisinhydidenitir ethytaorytate, hydroxyethyi
methacrylate, NVing-pvallidone oredviens. s Jatlenhsing. ayalable Jansxample as Monsanto
EMA No. 1103, M.W. 10,000 and EMA Grade 61, and 1:1 copolymers of acrylic acid with methyl or
hydroxyethyfPAgta cho metiya'dr @HW&E?&}]%‘%&T“T%%&I%?{SA%{W@F orNSiE 2 HFrolidone.
100581 Suitabie gemeralkyy.are polymerized olefirtically or ethylenically unsaturated

Flavoring Agents

10051} 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 include oils of spearmint, peppermint, wintergreen,
sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, Hime, grapefruit, and orange.
Also useful are such chemicals as menthol, carvone, and anethole.  Certain embodiments

employ the oils of peppermint and spearmint.

{00521 The flavoring agent is incorporated in the oral composition at a concentration of
about 0.1 to about 3% by weight and about (.5 10 about 1.5% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.e., a single dose) is about
0.001 to about 0.05% by weight and in another embodiment about 0.003 to about 0.015 % by

weight,



carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at least one
carboxy | group, that is, an acid containing an clefinic double bond which readily functions in
polymerizati¥® Be¥41#8264ils presence in the monomer molecule either in thBEIFH2M84BH8%ition with
respect to a carboxyl group or LIS part of a terminal methylene grouping. lllustrative of such acids ard
(ICI'' Le, methaerylic, ethacry lic, alpha-chloreacrylic, crotonic, beta-acryloxy propionic, sorbic,
alpha-chlorsorbic, cinnamic, beta-styrylacrylic, itaconic, citraconic, inesaconic, glutaconic,
aconitic, alpha-pheny !acrylic, 2-bentyl acrylic, 2-cyclohexylacrylic, angelic. umbellic, fumaric, maleic
acids and anhydridese@ther different olefinic monomers copolymerizable vtith such carboxylic
monomers include vinylacetate, vinyl chloride, dimethyl maleate and the like. Copolymers contain
sufficient cafPylic sHIEgraiuss foratbiraoriBint) Y TO05OTA TarARIEHES BT BSIVRR&Fic agents
includes a campesitioncontaining bemapelymers.abeubstituted aenylantiddscandjor homopolAmers of

unsaturated sallonis ads.and salisnereel.nRaricHIANETS Balers e hased on unsaturated

frate T 8% i Yol ;
sulfonic amd‘s selécted from acrylatnidoalykane sulfonic acids such as 2-acrylamide 2 methylpropane

sulfonic acidfrving axmelectlaipueighiotabeltid:000:taianaut 2,000 008; sleseribed in U.S. Pat. No.
4,842,847, Jun. £7, 198810 Gahid, Ingorporated erein Py fefereca. AfeHerussful class of polymeric
agents includes polyarnino amcfs, particularly those contal ing proportions of anionic surface-active
amino acidssaelestepspariariol Hrtkahia el P dnepHbssHgSeiRECH HEEREBET U.S. Pat. No.
4,866,161 Sikesielial. incompaiated: hereindayhreferanae nkO060LIn preparipgeratceid some thickening
material o proyicle. adesiiabimconsibiancy oria.siahilze ehanee e periamaneggf he formulation.

In certain embodiments. the thickenil ca oxyvinyl polymers, carrageenan, hydro-Ayetbyl cellulose and
water solublecssitsmeelitficssutR wsiebaibem é’%ﬁ‘ﬁé&@fﬁ‘iiﬁﬁﬁw cavsed P sotilsi R oxymethyl
hydroxyethyhgelletlosgy Nairakgumsistichiaskprayresogiyposidabigeandigumitpatiacanth can also be
incorporateq Coloidalragnesivm amipmalioaie aliney.dhdrdslics caabgugedas
component 6f the tfznc‘kenlngv composifion to further improve the composition's texture. In certain
embodiments3 thickefitRy ddetits i et of about 0.5% to about 5% by weight of the total
compositionfar]g #esrgd. Enzymes 100611The oral care compositions of the invention may also
optionally inciude one or more enzymes. Useful enzymes include any of the available proteases,
glucanohydrpigsgs, encloglyeosidasps: @mylasesamutianasesplipanicmang isicitiases or compatible
mixtures therqpf. In certain emb dilme {s. ghe SONGINE. (5,2 JHrotease, %%Er @g%%rgndoglyc05|dase

QIVITICTS, S as polycthyienc g YCOIS, Yviny 1T malc Y .
and mutana$e” [n another embo ment, he ,ﬁlzynte. Li papain, endoglycosidase or a. mixture of

dextranase @AY viTgkandsde Adertiviam enbyHies Stitabr ot ym s srEskst-ifvention are disclosed
in 11.5. Pat. Nes&000d9321te, Mingagipl xabthd. fdatoNardg 0924201 LixGdRatiNer4 865.022; U.S.

Pat No. 4154315 2Bl No. 4,090 59545 RANG AP 110 AR, Bafo. 3696, 101

all incorporate : re%e?ence. An enzyme of a mixture of several eoruNtibie enzymes in the

current inveﬁﬁtﬁﬁ‘&@ﬁ%ﬁ{ﬁé@%b%ii“éi@@?%"ié-a%ﬁﬁiﬁ%%qﬁ“&ﬁ@‘éﬁ‘iﬁ@ﬂ]ﬁ‘i‘éﬁ Ht&bout 0,05% to
about 1.5% ig appthep embediment %‘A&xs}li@!mbgw?&lag%gﬁg%mv&r&%@é&%&%@?out 0.5%. Water

[00621Water may also be present in the oral composition the invention. Water, employed in the
preparation SfainieTeisligedl e Smpb St IS S IRMIRTEBTb AT EdSaNg BB 8Psrgekitdmpurities. Water
commonly makesudp: thes halaneesof shencgmpesitionsiandsineludes-abatit-kd%oitofabout 90%, about
20% to about 5% O ¢ ggéé%&&%%%@f%g%;’ag%ﬁ?&s. Sighi QHDEQrRl FRTNOSINARS:n s amount of

. age 13T . .
water includés the Tree water which is added plus thag amount which is introduced with other materials
. o by P I R i . - EE T 3 o s ity .

such as with2 &0t BRSPSt BAY ToRpONertSHFthahveition! FIURddanhetic anionic

polymeric polycarboxylates, such as 1:4 to 4:1 copolymers of maleic anhydride or acid with

another polymerizable ethyienically unsaturated monomer, preferably methyl vinyl

ether/maleic anhydride having a molecular welght (MUW.) of about 30,600 to about

1,000,000, most preferably about 30,000 to about 800,000. These copolymers are available

g, AN 139 (MW 360,000), AN 116 (MW, 250,0007 and

g

for example as Gantrez. ¢
preferably S-97 Pharmaceutical Grade (MLW. 700,000} available from ISP Technologies,

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

]
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100631Within certain embodiments of the oral cony+n., it is also desirable to incorporate a humectant
to prevent the composition from hardening upon exposure to air. Certain humectants can also impart
desirable sWE@HEdWRéfhvor to dentifrice compositions. The humectant, oPQIpuPEIAL ATt ANt basis,
uenerally includesto about 70% in one embodiment or about 30% to about 65% in another
embodiment by weight of the dentifrice composition. 100641Suitable humectants include edible
poiyhydnc alcohols such ascerine, sorbitol, xylitol, propylene glycol as well as other polyols and
mixtures of these humectants. Mixtures of glycerine and sorbitol may be used in certain embodiments
as the humegtantigomponentefithedgnthpaste compositions herein. 1006511n addition to the above
described component the embodiments of this invention can contain a varlety of optional dentifrice
ingredients 3888l of viliih AredtissenbBEbETaH e StioHAN iMgRedid P RS or Ekample. but are not
limited to, addesiivesy ﬁuasmgoa\gaatax ﬁl;@yaﬂng agants; aweeteningagehtsnadditibnahantiplthlc.0

agents, abragives AN golaring, agents These i pHIk eRionAIcampoNEgls afeyjher described in
U.S. Pat No 6% fo Majcti; U.S. P t 458 to A Lfricola et al. and U.S. Pat. No.

3,937,807, t&Hdeiblanall baimg it sorapd H@Hdmﬂbg}’?@pér‘é”rﬁkiéqu&hﬁd‘%\ﬁmdﬁ‘ﬁfacture 10066]The
compositionsehtherpregentinventipmcampemadeNising-metholiswhich are common in the oral
product area. 100671In one illustrative embodiment, the oral care composition is made by neutralizing
arginine in al@&8haseuiitte saosphonAt ﬁ@itf%ﬁd‘ﬁfﬁ&ﬁ@“i@‘ﬁ‘ﬁﬁ%‘b“é‘r‘ﬁﬁ@‘i upEgaitActives such as, for
example. calgiwoxsalteiMtamingnChGefluaridesrabrasivesn artanyoathersdesired aetive ingredients

are added to Premic| pnd iy o {orm IS 2, 1 RRREAIRGUIRAS IS RASE,JRY example. dicalcium

phosphate is adds ix - and mixed Inal slurry is formed into an oral care product.

CompositionfW§EorO Iy THE BrESERE MuerftibriF i i thod epatimvoed By ity to the oral
cavity a alpha-beta position with respect to a carboxyl group or as part of a terminal methylene

grouping. llustrative of such acids are acrylic, methacrylic, ethacrylic, alpha-chloroacrylic,
crotonic, beta-acryloxy propionic, sorbic, alpha-chlorsorbic, cinnamic, beta-styrylacrylic,
muconic, itaconic, citraconic, mesaconic, glutaconic, aconitic, alpha-phenylacrylic, 2-benzyl
acrylic, 2-cyclohexylacrylic, angelic, umbellic, fumaric, maleic acids and anhydrides. Other
different olefinic monomers copolymerizable with such carboxylic monomers include
vinylacetate, vinyl chloride, dimethyl maleate and the like. Copolymers contain sufficient

carboxylic salt groups for water-solubility.

{6059] A Turther class of polymeric agents includes a composition containing
homopolymers of substituted acrylamides and/or homopolymers of unsaturated sulfonic acids
and salts thereof, in particular where polymers are based on unsaturated suifonic acids
selected from acryvlamidoalykane sulfonic acids such as 2-acrylamide 2 methylpropane
sulfonic acid having a molecular weight of about 1,000 to about 2,000,000, described in U.S.
Pat. No. 4,842.847. Jun. 27, 1989 to Zahid. incorporated herein by reference.

Another useful class of polymeric agents includes polyamino acids, particularly those
containing proportions of anionic surface-active amino acids such as aspartic acid, glutamic
acid and phosphoserine, as disclosed in U.S, Pat. No. 4,866,161 Sikes et al., incorporated

herein by reference.

[0060] In preparing oral care compositions, it Is sometimes necessary (o add some
thickening material to provide a desirable consistency or to stabilize or enhance the
performance of the formulation. In certain embodiments, the thickening agents are

carboxyvinyl polymers, carrageenan, hydroxvethyl celiulose and water soluble salts of

[



safe and effective amount of the compositions described herein. 100711The compositions and
methods aecordinz to the invention aremethod to protectremineratization in particular to recb inhibit
formtion andV98MYt0E-ation of the teeth, reduce hvr.erscnsitivitvlf the teBfH/ HMYPIXERZE? repair o
enamelmanthative a nduced fluorescence (OLF) or electronic caries 100721Quantitative
Light-induced fluorescence is a visible light fluorescence that can detect early lesions and
longitudinally monitor the progression or regression. Normal teeth fluoresce in visible light;
demineralized teeth do not or do so only to a lesser degree. The area of demineralization can be
guantified and it&pregressithoniteiiecd. Bitiedasenlightidused todmakethevweeth lauto fluoresce, Areas

that have lost mineral have lwee flugrescences and appeandariser incamparisamiea sound tooth
surface. Software is tised to quantify the flugrescence from a white spot or the area/volume associated

with the lesidh° GeHerRR stseLRTRitP B3 SHRG WRIT St e AT dr e PadF e 48 plnelists. The
measurementsdarecperformied im vivdwitly realpteettn THedesiomrareaheclonpesisimeasured at the
beginning of the, lficeh. e BdsAD mRIAEmERl Lialsaion alsalN@RUTRU s measured at the

end of 6 months of product use, 'The data is often reported as a percent improvement versus baseline.
000731ElectichFERE N RBHIGHIY LY e Tue used to measure mineral content of the tooth based
on electrical gesistance. | ilectrical conductance measurement exploits the fact that the fluid-tilled
tubules exposed upon demineralization and erosion of the enamel conduct electricity. As a. tooth
loses minerghiis becomestessuresisipeei torelettrical eurentadusdonncrebsead perosity. An increase in

the conductange af.aes Pasepliviagibheislole uAInisaR. drmineralizatian, drneall), studies are

conducted of root surfaces with an‘existing lesion. The measurements are performed invivo with real
teeth. Chang@do Rl FRKIm By BERsPe BAT M HIBHh  ERERIE BPEYSade. fn addition, a
classical cariesscore: feraboisiidacessisimadenusing potacti|elprofescT hrelddy dnebseisrdlassified on a

three point sgale ard), EgHIE N QLSRl .15 s Al rpicaliibeesyis Arareported as

electrical resistance (higher number is better) for the, M. measurements andﬁ an imQrovement in
hardness of FERESSABHEEE B HEI4ANY BroBeeSEgRPS O 4 TAE CBRBULTIEHE B the Invention are
thus useful idiainethiod 16 Pedice A osionsefdhe. dnankel. (as Artdasufed by @iffvor ECM) relative

to a composifioss kacking; effectiye amayrts af Borinesand/arsargining. {00754 he Gampositions of the
invention are additionally useful in methods to reduce harmful bacteria inghe oral ceg{yity, fbr example

methods to reduba-dranhftitSingl s POGiRE RVEIL IF S5 BrodLYIA B AL EENE S Merease relative
levels of argintrytichastériasinhibit mibecbialbioldnmidoryationeimnbhe BLLEavigbeaise’dndfor maintain

plague pH atlevels.pbahleast Rkakaut oS fllRwWing sugahahallenus.fesuce-plague- accumulation,
and/or clean the teeth and oral cavé%/. 100761Finally, by increasing the pH in tile mouth and

discouraginge*ﬁg?ﬁgﬁﬁé’ﬁﬁ?%’é&é%é? 8”@%?%‘05itions of the Invention are useful to promote healing of
sores or cutsgn, the mouth.

|6062] Water may also be present in the oral compositions of the invention. Water,
employed in the preparation of commercial oral compositions should be deionized and free of
organic impurities. Water commonly makes up the balance of the compositions and includes
about 10% to about 90%, about 20% to about 60% or about 10% to about 30% by weight of
the oral compositions. This amount of water includes the free water which is added plus that
amount which is introduced with other materials such as with sorbitol or any components of
the invention.

Humectants

{6063} Within certain embodiments of the oral compositions, it is also desirable to
incorporate a humectant to prevent the composition from hardening upon exposure 1o air.
Certain humectants can also impart desirable sweetness or flavor to dentifrice compositions.

The humectant, on & pure humectant basis, generally includes about 15% to about 70% in one

Yy



100771The compositions and methods according to the invention can be incorporated into oral
compositions for the care of the mouth and teeth such as toothpastes, transparent pastes, gels, mouth
rinses, spraldl%¢HiEdthg gum. 100781Enhancing oral health also provid®6 Héeteia33§stemic
health, as the oral tissues can be gateways for systemic infections. Good oral health is associated with
systemic health, including cardiovascular health. The compositions and methods of the invention
provide particular benefits because basic amino acids, especially arginine, are sources of nitrogen
which supply NO synthesis pathways and thusl etmance microcirculation in the oral tissues. Providing
a less acidic.onalsenvinvament is aisahelpfsiim redueing gastiicdistressartdleréatésan environment
less favorable to Mel iohacter. which is associated with gastric ulcers. Arginine in particular is required

. COMPOSItion P . .
Ear high expression of specific iTINIThile Cell receptors, for example "I-cell receptors, so that arginine
can enhancepamugffective immunedrspanse. (The gompasitionshandunethggds:ofithedsivention ace thus
useful to enfianee systemic.neglin, lnpliding cardivastuliarneait QA Anusediproughot

ranges are used as shor or describing €ach and every value that. is within the range. Any value

within the rapg@yeamnbendeisbiod sy e tediiiftIS BIYRRPFARGYES 1h BeomRsR Al SREtErEHESS ¢ i Icx1 herein
are hereby ingompermtedby sefrrencerimtheir entireties. In the event of a conflict in a definilion in the
present disclosure and that of a cited reference, the present disclosure controls. It is understood that
when formul6fk aréndedicianadtheyy yh s BE bserse i tBeEef tHEHSMEFEHIBYE s is common in
the art, notwithsiandingthatthesgingraedienisemay-teaet with @nerahathessinitoe motual formulation as
itis made, Sﬁre%@ltﬁg%soif%’&aégc u%léf: LRI ‘fésb%(%rwi%'\g%ﬁe&@ GHOYELE qu@)ﬁrﬁ@% Qﬁ@u'atlons

described. 1068 ‘ owing examples furtherbe aid demonstrate embodiments within the scope of
the present iRvEREHLTHe BRaRTHIESE Bleftddion! sgiRfdrbtay e boristiua 48 9itations of this
inventi_on as Jpaiy m@@ﬂ&ﬂﬁ@ti&apafﬂmgnﬁmmmgmfiﬁeaqdas@apﬁ.mEaeNoVarious modificaFions
of the Inventioginasdiian(p. nase.ehows ad escribed erain aheuldrae apnaseni(e those skiled

EXAMPLE I- Motith finses Férmulations of the invention are prepared with the followingclients: RAW
MATERIAL Deitiaizscistes Wepesper hysipky reference.

Methods of Manufacture

[0666] The compositions of the present invention can be made using methods which are

common in the oral product area,

[0067] In one iliustrative embodiment, the oral care composition is made by neutralizing

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

{6068] Actives such as, for example, calcium salts, vitamins, CPC, fluoride, abrasives,

and any other desired active ingredients are added to Premix | and mixed to form Premix 2.

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

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

Composition Use

{0670} The present invention in its method aspect involves applying to the oral cavity a

safe and effective amount of the compositions described herein.

[60671} The compositions and methods according to the invention are useful to a method
to protect the teeth by facilitating repair and remineralization, in particular to reduce or
inhibit formation of dental caries, reduce or inhibit demineralization and promote
remineralization of the teeth, reduce hypersensitivity of the teeth, and reduce, repair or inhibit
carly enamel lesions, e.g., as detected by guantitative fight-induced fluorescence (QLF) or

electronic caries monitor (ECM3,

[
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Xylitol 2.00_000_ L-Arginine 0.50000 Hydroxyethyl cellulose 0.43000 Flavor 0.40000 Methyl paraben
0.20000 Dibasic potassium phosphate 0.08000 Potassium chloride 0.06200 Potassium phosphate
monobasic WO28H1EReIum lactate 0.01000 Magnesitun chloride PCT/US2009/033289

[6672] 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 light is used
~ to make the teeth auto fluoresce. Areas that have lost mineral have lower fluorescence and
appear darker in comparison to a sound tooth surface. Software is used to quantify the
fluorescence from a white spot or the area/volume associated with the lesion, Generally,
subjects with existing white spot lesions are recruited as panelists. The measurements are
performed in vivo with real teeth. The lesion area/volume is measured at the beginning of the
clinical. The reduction (improvement) in lesion area/volume is measured at the end of 6

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

[0673] Electrical Caries Monitoring is a technique used to measure mineral content of the
tooth based on electrical resistance. Electrical 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 reatments 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
scale: 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 tactile probe score.

[0074] The Compositions of the Invention are thus useful in a method to reduce early
lesions of the enamel (as measured by QLF or ECM) relative to a composition lacking

effective amounts of fluorine and/or arginine.

[0675] The Compositions of the invention are additionally useful in methods to reduce
harmful bacteria in the oral cavity, for example methods to reduce or inhibit gingivitis, reduce
fevels of acid producing bacteria, to increase relative levels of arginolytic bacteria, inhibit
microbial biofilm formation in the oral cavity, raise and/or maintain plague pH at levels of at
feast pH about 5.5 foliowing sugar challenge, reduce plague accumulation, and/or clean the

teeth and oral cavity.



0. 005'90 Food colorant 0.000;t: Sodiumd.c. 0.0045 '1'0 I'A L, 100.00000 RAW M.A."1IER | AL WE I (;

FIT "Yo DciOrliZeill Water QS Glycerin 10.000 704 Sorbitol 10.000 95% Fithian& 6.1)00 Polysorbate
20 WO 2009/100263 PCT/US2009/033289

[0676] Finally, by increasing the pH in the mouth and discouraging pathogenic bacteria,

the Compositions of the Invention are useful to promote healing of sores or cuts in the mouth.

10077] 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.

|0678] Enhancing oral health also provides benefits in systemic health, as the oral tissues
can be gateways for systemic infections. Good oral health is associated with systemic health,
including cardiovascular health. The compositions and methods of the invention provide
particular benefits because basic amino acids, especially arginine, are sources of nitrogen
which supply NO synthesis pathways and thus enhance microcirculation in the oral tissues.
Providing a less acidic oral environment is also helpful in reducing gastric distress and
creates an environment less favorable to Heliobacter, which is associated with gastric ulcers.
Arginine in particular is required for high expression of specific immune cell receptors, for
example T-cell receptors, so that arginine can enhance an effective immune response. The
compositions and methods of the invention are thus useful to enhance systemic health,

including cardiovascular health.

{08791 As used throughout, ranges are used as shorthand for describing each and every
value that is within the range. Any value within the range can be selected as the terminus of
the range. In addition, all references cited herein are hereby incorporated by reference in
their entireties. In the event of a conflict in a definition in the present disclosure and that of a
cited reference. the present disclosure controls. It is understood that when formulations are
described. they may be described in terms of their ingredients, as is common in the art,
notwithstanding that these ingredients may react with one another in the actual formulation as
it is made, stored and used, and such products are intended to be covered by the formulations
described.

[0G86] The following examples further describe and demonstrate iltustrative
embodiments within the scope of the present invention. The examples are given solely for
iHlustration and are not to be construed as limitations of this invention as many variations are
possible without departing from the spirit and scope thereof. Various modifications of the
invention in addition 1o those shown and described herein should be apparent to those skilied

in the art and are intended to fall within the appended claims.

]
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1.000 Sodium benzoate 0.110 Calcium citrate 0.600 Sodium Sacharin 0.020 Phosphoric acid 85%

0.080 11,-Arainine 0.600 Flavor 0.200 Colorants 0.001 TOTAL 100.000 pll 9.0
WO 2009/100263 PCT/US2009/033289

EXAMPLE 1 — Mouth rinses

Formulations of the invention are prepared with the following ingredients:

RAW MATERIAL WEIGHT %
Deionized Water Qs
Xylitol 2.00000
L.-Arginine 0.50000
Hydroxyethyl cellulose 0.43000
Flavor (.40000
Methy! paraben (0.20000
Dibasic potassium phosphate 0.08000
Potassium chloride (0.06200
Potassium phosphate monobasic  0.04300
Calcium lactate 0.01000
Magnesium chloride 0.005%0
Food colorant 0.00030
Sodium fluoride 0.00045
TOTAL 100.00000
RAW MATERIAL WEIGHT %
Deionized Water Qs
Glyeerin 10.000
70% Sorbitol 10.600
85% Ethanol 6.000
Polysorbate 20 1.000
Sodium benzoate 0.110
Calcium citrate 0.600
Sodium Sacharin 0.020
Phosphoric acid 85% 0.080
L-Arginine 0.600
Flavor 0.200
Colorants 0.001
TOTAL 100.000
pH 9.0
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CLAIMS 1. An oral care composition comprising a. a basic amino acid, in free or salt form; b. a soluble
calcium salt selected from calcium glycerophosphate and salts of soluble carboxylic acids; wherein the
basic amino acid and the soluble calcium salt are present in an amount effective to reduce or inhibit
formation of dental caries. 2. An oral care composition according to claim 1 wherein the basic amino
acid is arginine or a salt thereof. 3. An oral care composition according to claim 1 or 2 wherein the
calcium salt is selected from calcium citrate, caﬁkﬁ%ilate, calcium lactate, calcium formate, calcium
fumarate] cafoisraptace batep slicinrolapti@gluconate, calcium aspartate, and calcium propionate;
and mixtures thereof. 4. An oral care compositions according to any of claims 1-3 further comprising a
fluoride source aheressitheniinoradéljdrcérealenshlttforme to another atom. 5. The oral care composition
according to claim 4 wherein the fluoride source is sodium monoflurophosphate. 6. The oral care
composition acdordirsgltdkmaleithespliessteliteg ffaimeaiiaitine dtyoerophodpmifriard FalBef cobidare
composition accordggl%s%ﬂr&yagffﬁlaims 1-5 in the form of a mouth rinse. 8. Use of an effective amount
of the oral composition of'any of claims 1 - 7 in the manufacture of a medicament for a. reducing or

inhibiting formation ies,.h.: ! g inhibiti lesi
redcing of b e

hypersensitivity of tféeaiivg teradinecdn dbinHmmat ajiedgidensal caries.

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

a salt thereof.

3. An oral care composition according to claim 1 or 2 wherein the calcium salt is selected
from calcium citrate, calcium malate, calcium lactate, calcium formate, calcium fumarate,
calcium gluconate, calcium lactate gluconate, calcium aspartate, and calcium propionate;

and mixtures thereof.

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

source wherein the fluoride is covalently bound to another atom.

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

monoflurophosphate.

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

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

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

manufacture of a medicament for
a. reducing or inhibiting formation of dental caries,
b. reducing, repairing or inhibiting early enamel lesions,

c. reducing or inhibiting demineralization and promoting remineralization of the
teeth,

d. reducing hypersensitivity of the teeth,

e. reducing or inhibiting gingivitis,

27



f. promoting healing of sores or cuts in the mouth, g. reducing levels of acid producing bacteria, h. to
increasing relative levels of arginolytic bacteria, i. inhibiting microbial biofilm formation in the oral
cavity, J. raising and/or maintaining plague pH at levels of at least about pH 5.5 following sugar
challenge, k. reducing plaque accumulation, 1. treating, relieving or reducing dry mouth, m. whitening

teeth, n. enhancingrsysiemistingaltaling bidinacardiavaseanbemlith, o. reducing erosion of the teeth,
p. immunizing the teeth against cariogenic bacteria and their effects, and/or g. cleaning the teeth and
oral cavity. g. reducing levels of acid producing bacteria,

h. to increasing relative levels of arginolytic bacteria,

I. inhibiting microbial biofilm formation in the oral cavity,

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

following sugar challenge,
k. reducing plaque accumulation,
I. treating, relieving or reducing dry mouth,
m. whitening teeth,
n. enhancing systemic health, including cardiovascular health,
0. reducing erosion of the teeth,
p. immunizing the teeth against cariogenic bacteria and their effects, and/or

g. cleaning the teeth and oral cavity.
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