WD 2012/ 023936PCT/ US2010/ 045894 ORAL CARE PRODUCT AND METHODS OF USE AND
MANUFACTURE THERECF BACKGROUND [ 0001] Conbi ni ng basic am no acids with
agent s hawpngionadiécare benefits (e.g. fluoride and str@oTiuseg1oesspor m an
oral care product having acceptable long termstability, has proven to be a
chal l enge. In particular, the basic amno acid nmay raise the pH and
facilitate dissociation of strontiumions that can react with fluoride ions
to forman insoluble precipitate. Above-neutral pH also has the potenti al
to cause irritation. Neutral or acidic conpositions containing arginine

bi carbonate may rel ease carbon di oxide, |eading to bloating and ot her

undesi @RALeCARIE:BROD UG TAND MET, HQBS O BIUSE AN MA N UFA(ET U REEHERFEQES e
the potential for formation of an arginineinsol ubl e cal ci um conpl ex that
has a poorer affinity for the tooth surface. Acidic pH may al so reduce any
effect the fornulation m ght haveaAoRdROU®D ng cari ogeni c lactic acid in
the nmouth. Finally, |ess soluble salts, such as cal cium carbonate and

cal ci iMBhos phemeininghisicaptee a¢igewith ﬂgmtsah%%org} ¢are Denehits (gree ﬂpers@e and

t
oo aRguioflo syl b pRrl 8018 LTS YA RERIRMDARRGS,
oral chalenga nmqmiﬁdudmsthtc: Ibatic pimino abéd map adscctha pHrumdafeélﬁta&nﬂs@f:fatlsm efit

delivery of oral care ents such .as fluoride and straontium_ The
conposireRtBIions thap &anprieé ﬂ‘r‘R}Ei}'th%srfoaf?’én & rselugle Rrecipifale. Ahnye-ISUAIARY

[ 0003,y 1sP0R tﬁé@?@ﬂtﬁ?f& éausé talBbESRBAtrdl Q)ngﬂfc%ngf &Ylbggéorﬁé}nﬁ%%gglﬁlﬁée
conposition co Ising: an effective anount asic amno a > 1n free
or sabicaftonate nmyctehaseea‘aﬂ&mtdmadaﬂmdmtg tofblatmvgtaad ogel uidesiraitle effedtuninsal t
sel ect&ﬁ from stronti am acgtate stronti um de strontiumnitrate,

st r onfGIHPR-det %l gnd acidisondiiops Bisreges %‘ﬁ@"?ﬁn% P’é “E“ﬁ%‘i’fé an grginiifive
embodifBb caldién ReSblexanitMas §9b&ef SR EH AE tookNs T ARE. ATRRAp IRy Salsot he
conpositions further conprise a fluoride ion source. [0004 In sofe
enbodredune sny effest therposilationsighthaeen dfeping sericgepistlagisi ask mdhe muthce I n

sone dinent a55| ym ion.source sel ecte from ium
nitra {TJ%H dless O g‘%ﬁ SlflmscufE %%aecmfl(fﬁﬂ):?]“fuﬁ aggﬁélcgﬁbg e scamlr ositions
furt hﬁfmﬁﬂl{ﬂ@hs gettpa dre R kuitady, e @, &0t Squi¥\Gra? @alef&%aﬁaﬁiﬁ%ﬁéﬂs&o 10/ 045894
selected from water, an abrasive; a surfactant; a foam ng agent; a

vi t anfeuthyvashesymer: an enzyne; a humectant; a thickener; an antinicrobial
agent ; re i i nati on of

t wo OFO%FG t ecglgggfo\fﬂfesgswxﬂg%%nggn%g{f %f;err]r?a gﬁsoixﬁééh If%%@%&?ggg cal cium
sal t . coémpesities el pchiviiaird sgsid dngino acid and efficient delivery of oral care agents such as

fluoride and strontium. The compositions of the present invention are directed to that end.

SUMMARY
[0003] In some embodiments, the present invention provides an oral care composition
comprising: an effective amount of a basic amino acid, in free or salt form; and an effective
amount of a water soluble strontium salt selected from strontium acetate, strontium chloride,
strontium nitrate, strontium lactate, strontium bromide and mixtures thereof. In some
embodiments, the basic amino acid is arginine. In some embodiments, the compositions further
comprise a fluoride ion source.
[0004] In some embodiments, the compositions further comprise a potassium ion source. In
some embodiments, the potassium ion source is selected from potassium nitrate and potassium
chloride.

[0005] In some embodiments, the compositions further comprise additional ingredients
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calciumsalt has poor water solubility. In sone enbodi nents, the cal cium
salt is selected from cal cium carbonate; cal ci um phosphate; and cal ci um
chl ori de.wpQOCRBI36sONe enbodi nents, the conpositions arPeTius2al®4§894s m of a
dentifrice. In sonme enbodinents, the dentifrice conprises fromabout 0.1 to
about 15% by weight, of a water soluble strontiumsalt. In other

enbodi nents, the dentifrice conprises fromabout 8 to about 10% by weight,
of a water soluble strontiumsalt. [0008]In other enbodi nents, the
conpositions are in the foimof a nouth rinse. In sone enbodi nents, the
mouth rinse conprises fromabout 0.01 to about 2% by weight, of a water

sol ubbdeged Gami watesaintabrasivept rarfactabio difopsming agertier vitamih; a pels@ecanpr i ses

fromabout 0.1 to about. 1% b ight.. of a water soluble strontiumsalt.

[ ooospurs e eRamtn dhs i by trast £ PeGrmAnyhadfySring fpeptt s

hypot belsiaaetnt Rabndirkitignof twast mbaahéktof.n t he beneficial effect of arginine
is that arginine and other basic am no acids can be netabolized by certain
t ypes [§i06pactlaspae cabgdimants, sherabugsiveip ip chlcimnesatotInsami sopdailieneatsd thehi ch

conpe i i I t.eri tans,;.for_ positiqn.en the
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ot her clasinccaalbonace; aglcdism plosphiaeiume calcimmtidoriidier eby rai sing the pH of their
environnent, while cariogenic bacterja nmetabaglize sugar to produce |l actic
aci d, [U07En tlasa@ecabodinsnts, the sompesiiopsars i thedmim ef &dentdTie elnisemen,

ul ti : dj Lt I l4i t alar a
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bact esolablanttoatiunekadt. i metie embadiendnts, thealentfricegemipaisdsdfedre nbayt Srteabduti ng in a

hi gher pl aque. pH, .in effe i nmuni zi ng the teeth agai nst cariogenic

bact eﬂ?"z”gwet&%éiofad&‘?@sﬁﬁr‘ﬁ?%eaﬁtfoéfl’f‘@cgﬁgz It is believed that this pH-raising
ef fecioowy ben MRt aMbsdintdld he3BRMO&SNS 4r0M MRUHPOPA RIBMLAY. 1Psdde ef fect
of fluoride in pronoting rem neralization and strengthening the tooth

enamrekFmbpdiorols| the eapéle tinseeconfprispefrpmeabdpeted. fetorabeisifpo, broweigbt, of a vate
surprisingly found t the caonpbinati,on of, strontium apd a.basic amn
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beyondvabd weitdli dfatwated splubld fenenim daltom what can be observed using WO
2012/ 023936PCT/ US2010/ 045894 conpositions conprising effective anmounts of
each Y00Phe cWihoinasnding i be kaupd bys nartésvlaritheyry.diis hapethsizadith#t 2 r epai ri ng
pre-cati lS) ; I { - ver. f ound
Phat i T RSL0ne (RAGANARE: BRpaliihe MM biinip! afPOnESRRIEAR: P
abr astarehe mbtiabdlizd py aettain oypesbpbddtéra, mige rSofdrgaisrvasch aretioecaivgeric aadd

les in the denti.n 001 he presence of _a basi no acjd in
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together wifh an anionic surfactant al so substantially enhances
sol ub#hineata; thereby ghisiagéhe pldlof theimenvidepoeitt Wit caaiogemt begtiiaymaebelizsf poorly

L 00127 A it AR, i BEPeC AR EhE pREiRhE bR Badied (1)
r educegltigfatdly bdabink td edviBds. Anisdklickeiattadt ré@ilareSe of & LmpRAUEE ovErRRR, FwilT

inhibit pre-carious |esions of the enanel, e.lg.., as detected by
quant leaditq yeelativgpmerease e Bg arginelys basterta andiapelagive decsease i tie cenggeais

nmeasu t NN ki bi ' | zat | nronot e
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(v) redtma and theihdditimegiaheffactd i1sis belieyedphainiik @H@dlin g ¢ffeet mapbes or cuts in
t he nouth, . ?Vi ')zl%r educe | ev(?l s of acid producing Hact, eria, (viii) to

i ncr e@gehan lgﬁll ppratrdram grd sorgplgmepianetoghe elkedt AT pgrde ip pEOBONGY cr obi al

bi of i Jeih&hiBtibRAnd Srdn eﬁfnglth&%\sméﬁm{aﬁ) raise and/or maintain plaque pH
at levels of at least pH 5.5 follow ng sugar challenge, (xi) reduce plaque

accuni®0alli on lrr¢speet)verad diucieredisg mechanism, (wivievdr, 1t liesumpridiely éamd thatdheor al

cavi té/éé]‘gi vLOtnr gdt%cet. eros& og .ﬁ(exv whiten teeth, .and/or %}\g im‘rulai ze the
t eet h*RPHMHIN LAFPURERAR! BEET PP Chhfis STHYNEIP I OFY cainProthst Brodbers
CONPOSickpeisd m@@ﬁfslblész@hmfdgnuan@aava Autrdragardh whitcaAmRlobs@vid ¥si®f a subj ect
in need thereof. In sone e odlnengs, the present invention provides a

met hod of pronoting systemc health cenprising: applying any one of the

conpositions described herein to a surface of the oral cavity of a subject
in need thereof.



DETAI LED DESCRI PTI ON [ 0013] As used throughout, ranges are used as
shorthand for describing each and every value that is within the range. Any
val ue wi twiorote3e3ange can be sel ected as the term nus @CTUSR10ARTFLS
[0014] In addition, all references cited herein are hereby incorporated by
reference in their entireties. [0015]In certain enbodi nents, an oral care
conposition (Conposition 1.0) conprises: WD 2012/023936PCT/ US2010/ 045894
an effective amount of a basic amino acid, in free or salt form and an
effective anount of a water soluble strontiumsalt. In sone enbodi nents,
the conposition further conprises a fluoride ion source. [0016]1n sone
enmbodicemppsitionswempmspesificciove fnountreof eolpf ths esmapopwisassramly, orpremetiog. | n
some enbodiqeq;s, the.potassiunhion SO r&&»is sel?ﬁ%ﬁg Eﬁgnhgotasshum
nitrat & and pot AsSPaH e GrI RS ‘FHU 7T " aXAnp e, - OF A HEPTPRIF BHiThg
CONPOShHindomst: thib-abtidn cda®b¥FRFhdri cARanked bYWRBHIELA of HEMRRPhEi cRELARIVACWHichS
selected from arginine, lysine, citrullene, ornithine, creatine,

hi st i dnayeact 9 e ﬁgm@r@ﬁ@&@esaeitm erdinghmbmicptubelss i theidentina sal t t her eof ;
and a I nag4l on..of r.more thereof. . 1.0 2 .Conposition.1. 0 .or 1.0.1
aner o8RG "5 T eeh 8P i Rfo i Soppbeliuf wiARBh GPeaggl Spisphe
pr ecedungisgiyposnd ioaBduderravietgichdhesibh® the tdvtiofurtacdi Thebadid impRkide
conprising the basic amno acid, or salts thereof. 1.0.4. Any of the

pr ecedP§RIE SR aniadifssURRIetaat #isq ribstantally enhnnss selubilizations geleAspelelivery, 5. Any
o | IORLSRSAARSaNRR | LSRN e RoRL S IR LGRS 1
parti ab¢hyasdrichbenl. |y in salt folin
[0012] Some embodiments of the present invention provide methods to: (i) reduce or inhibit
formation of dental caries, (ii) reduce, repair or inhibit pre-carious lesions of the enamel, e.g., as
detected by quantitative light-induced fluorescence (QLF) or electrical caries measurement
(ECM), (ii1) reduce or inhibit demineralization and promote remineralization of the teeth, (iv)
reduce hypersensitivity of the teeth, (v) reduce or inhibit gingivitis, (vi) promote healing of sores
or cuts in the mouth, (vii) reduce levels of acid producing bacteria, (viii) to increase relative
levels of arginolytic bacteria, (ix) inhibit microbial biofilm formation in the oral cavity, (x)
raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar challenge, (xi) reduce
plaque accumulation, (xii) reduce dry mouth, (xiii) clean the teeth and oral cavity (xiv) reduce
erosion, (xv) whiten teeth, and/or (xvi) immunize the teeth against cariogenic bacteria;
comprising applying any one of the compositions described herein to a surface of the oral cavity
of a subject in need thereof. In some embodiments, the present invention provides a method of

promoting systemic health comprising: applying any one of the compositions described herein

to a surface of the oral cavity of a subject in need thereof.

DETAILED DESCRIPTION

[0013] 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.
[0014] In addition, all references cited herein are hereby incorporated by reference in their
entireties.

[0015] In certain embodiments, an oral care composition (Composition 1.0) comprises:
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1.0.7. Conposition 1.0.6 wherein the basic amno acid is arginine
phosphate. 1.0.8. Conposition 1.0.6 wherein the basic amno acid is

ar gi ni ne WoaneeahBosi de. 1.0.9. Conposition 1.0.6 wherei RCTHES208913894M NO
acid is arginine bicarbonate. 1.0.10. Any of the preceding conpositions
wherein a salt of the basic amno acid is forned in situ in the fornulation
by neutralization of the basic amno acid with an acid or a salt of an
acid. 1.0.11. Any of the preceding conpositions wherein the salt of the
basic amno acid is fornmed by neutralization of the basic amno acid to
forma prem x prior to conbination with a fluoride salt. 1.0.12. Any of the
pr eced? gHedyspELR| Hfrisbaiseanaing aeifleintfzesi o salifarey aed en eifeqive smetnt of aan anount

from 20% i I i t the basic acid
< pr caiboluit By e S entPabus o SRR ER Ghors iy RS
conposirtdoarce. t he wei ght of the basic am no acid being calculated as free
base form WO 2012/ 023936PCT/ US2010/ 045894 1.0.13. Conposition 1.0.11

wher el ¥1fhe HasPECSMdREITRRTY thecopinosibinn fiites sompBERiR RotasaiBBLION FOBYE. by
wel g hfsom@ gmb&ﬁm%%})ﬁ&% 'p_t){agﬁum]iorg souffce 1?@9199@& Hg%&%sgiuvﬁé?i\é\défera%'g;bogaggu ast ¢

amino acld 1s present "I n an anmpount of about
conposhlbiidn. 1. 0.15. Conposition 1.0.11 wherein the basic amno acid is

prese Ln an. anount. of about 3. 75% by wejght, of the conposition. 1.0.16.
Conpo ‘lrlbgn %%.eﬁmﬂ\lﬁe?né’iﬁt#%@?lﬁ%ﬁ%c Oﬁﬁlogé'i d is present in an anount of

about 1 b. S%Colpo¥tBbE M0 wikreih TRe GRMPASING 261 is delotdd/ frofN Urdhink N§sihOr €90i ng
conpositions wherein the water soluble strontiumsalt I's selected from

st ront i um eitwilane orrgthiney tieatines histidindediaminobntaneimanidt diatnénopsepromid aond,laact at e

and stronti br opi de; and. m.xtures there 1.0.18. Any of the foregoing
Conposi t i oﬁ#{%ﬁrg?g}a g{‘lﬁg _ %?ngéﬁf’p?réngﬁe%ﬂ?‘?tgm salt is strontium acetate.
1. 0. 19.0.Angofpotifien PoasE. DGheRMPOSbhiie BfikO4 g hasl thg LacohtiB@hlige i on source.
In sonme enbodi ments, the fluoride ion source is selected from sodi um

nonof 1 8rophe¥ phHeereadmgrompositigny prasided snithgriem abz dider trppentislsicampfisiogr i de,

sodi um f | “ﬁ{egﬁkikia& Eaci m&its%ﬂ%ljel)yor osilicate, amne fluoride, amrmoni um
fluoride, and a conbi nat’ion of two or nore

1.0.4. Any of the preceding compositions wherein the basic amino acid is arginine.

1.0.5. Any of the preceding compositions wherein the basic amino acid is L-arginine.

1.0.6. Any of the preceding compositions wherein the basic amino acid is partially or wholly in
salt form.

1.0.7. Composition 1.0.6 wherein the basic amino acid is arginine phosphate.

1.0.8. Composition 1.0.6 wherein the basic amino acid is arginine hydrochloride.

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

1.0.10. Any of the preceding compositions wherein a salt of the basic amino acid is formed in
situ in the formulation by neutralization of the basic amino acid with an acid or a salt of
an acid.

1.0.11. 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
from about 0.1 to about 20%, by weight. In some embodiments, the basic acid is present
in an amount of about 1 to about 10 %, by weight, of the composition, the weight of the

basic amino acid being calculated as free base form.
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t her eof Sone enbodi nents provide a fluoride ion source wherein a fluoride
ion is covalently bond to another atom 1.0.20. Any of the preceding
conposi t iwoxmesssn the fluoride ion source is a fluor@ephaspiianessod. 0. 21.
Any of the preceding conposition wherein the fluoride ion source is sodium
nonof | uor ophosphate. 1.0.22. Any of the preceding conpositions wherein the
fluoride ion source is present in an anount of about 0.01 to about 2 % by
wei ght, of the conposition. 1.0.23. Any of the precedi ng conpositions
wherein the fluoride ion source provides fluoride ion in an anount of about
0.1 to about 0.2% by weight, of the conposition. 1.0.24. Any of the

pr ecediOng. Lommesitiondr 1 vaetsimthe hasi¢ pmino aged is presseiun ¢ amoon dfaboet LidYo de in

an anount out 50 about 25,000 ppm 1.0.25. Any of the
precedi ng g%“rr%%g‘g]to?glnesco |°8ttl I's a nout hwash, wherein the fluoride ion

sour ¢ e.0poTbahssifibui 010 Idewhereid thebmitEmiab atid aeprbanin AD4mbent apabdut 359, ppm .
WO 2012/ 023936PCT/ US2010/ 045894 1. 0. 26. Any of the preceding conpositions
whi ch is abu@stghtof &ie comnoBiion t he fl uori de ion source provides fluoride in

an ampynts ef, LAy Pou Jl?e?eih?h@t%%hn%ﬂgQ%iﬁﬁﬁgres&n91 £l am QU .o?fab&{?ﬁ.ﬁ%,

precedi ng conpositions wherein the uori de 1on source provides uorrde in
an anount by weighmodbdeutoni@deiono about 1500 ppm 1.0.28. Any of the

precedi n onposi.tions erein the fluoride.ion source provides flugride in
t he ag&}%t Compastion g-ﬁrhl%ér@.n > bagif A0 Afid IHPIERTHTTHY! UBAHB ST EPBId - Mhrer ei n

the pHis By {Right, of tk confhositibR. /-4 or 7.5 to 9. 1.0.30. Any of the
precedi ng conpositions wherein the pHis 6.5 to 7.4. 1.0.31. Any of the

pr ecetiong. Aoypbdtietiprgsingtremppsitiotrewiddeingh&watet solFhl strontium salt is selected
from strontium acetate, strontium chloride, strontium nitrate, strontium lactate and
strontium bromide; and mixtures thereof.

1.0.18. Any of the foregoing compositions wherein the water soluble strontium salt is strontium
acetate.

1.0.19. Any of the preceding compositions comprising a fluoride ion source. In some
embodiments, the fluoride ion source is selected from sodium monoflurophosphate,
stannous fluoride, sodium fluoride, potassium fluoride, sodium fluorosilicate, ammonium
fluorosilicate, amine fluoride, ammonium fluoride, and a combination of two or more
thereof. Some embodiments provide a fluoride ion source wherein a fluoride ion is
covalently bond to another atom.

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

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

1.0.22. Any of the preceding compositions wherein the fluoride ion source is present in an
amount of about 0.01 to about 2 %, by weight, of the composition.

1.0.23. Any of the preceding compositions wherein the fluoride ion source provides fluoride ion
in an amount of about 0.1 to about 0.2%, by weight, of the composition.

1.0.24. Any of the preceding compositions wherein the fluoride ion source 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, wherein the fluoride ion

source provides fluoride in an amount of from about 100 to about 250 ppm..
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1.0.32. Any of the precedi ng conpositions wherein the pHis approxinmtely
neutral. 1.0.33. Any of the preceding conpositions further conprising an
anti - cal cwbusi2agsess. 1. 0. 34. Any of the precedi ng conpo®CTiuseslofuisvher
conprising an anti-cal cul us agent which is a pol yphosphate, e.g.,
pyrophosphate, tripol yphosphate, or hexanetaphosphate, e.g., in sodiumsalt
fow. 1.0.35. Any of the preceding conpositions further conprising an
abrasive or particulate. 1.0.36. The inmedi ately precedi ng conposition
wherein the abrasive or particulate is selected from sodi um bi carbonat e,
caIC|un1 hosphate (e.g.,dical cium phosphate di hydrate), calcium sulfate,

preci pi%f ddycdited Rresasingramenasitioss which le 8 dgntlﬁw@r‘meé@n ¢he flecaide ion gvresi de,

alunlnlun1 & " ethylene and
conbinatio% ‘%ﬁereoFdé&I%lﬁé&ﬁ#ﬁgﬁ?%%% 1§38&gcé@8€é conposition wherein
t he ahresi. veryaf tipagretalingé@npositoak ez(hteﬁCh thE Iﬂihﬂhae foal solteapphadR Thiceidé & J.

di cal ci um phosphat e dlhydrate% calciumsulfate, precipitated cal ci um
car bonat e, 28@mopaf qfdrom gl §0Qtp abopt K0, pPahd a conbi nation of two or more

ther eqfy gl Q3 thégﬁ}éct:é?iiqagt étbgnﬂgsgﬁﬁg%% ﬁﬁ%?@f’%ﬁ‘?% s?Q{EE@%&h&‘a% tﬁf& igoypst ve

in an anount "o conposi tron.
1.0. 39. Anﬁunﬁn@h@obt@ﬁﬁﬂnmg conposi tions conprising a small particle

abr asi,ve. fraction of east 5% hayin d50. of < 5 mcroneters, 1,0. 40
Any of -G4ve Aswet & mace?map RasiSions eieﬂbt%a P%Dﬂédf’ % &8s 6 tSHaﬁeﬁW S8y,
to 14Q.0.30. Qn@%ftlﬁ:’%eé@‘dlﬁé‘&nﬁfo‘%ﬁi%ﬁk %e&ﬁf‘ﬂﬂ@?ﬁtl's%@stowr ein the anionic

surfactant 1S selected froma. water-soluble salts of higher fatty acid

nmonogllycEr. lAdlef qflﬂime‘terdat&@rr(wsgmns wbersodtha pH 0.8 to 7.2.

2012/ S2010/,045894 s t he. monasul f at ed nogl yceri de of
nydr og i QY L B IEE soathey tigh Shetelche B R BB NATEORYIN cocoy!

t aur at @,335 @ PW&QQ@&H&I@ ol iiens Hirfhef &)mpﬁ)s,mgwrg&mcaaédwd agedl.fates, e.g.
sodlun1laury sul fate hi'gher alka -ether sulfates, e.g., of for mul a

CH3( CEPA4. Angiad (feameeering soamosikon T ¢PTAPTisSngsan @ti- @algﬂumgenhwhlgh is®,
((a CEB ( C|2-|2) ‘z’ 8@5—@%&8&@%—% 2%@%%;)514& (t];lg(';lySﬁ(oangeLtg 0%‘?1%!( la;ﬁq%rsg‘ﬁate 2e gS Lﬂlf ate
sodium salt form.

1.0.35. Any of the preceding compositions further comprising an abrasive or particulate.

1.0.36. The immediately preceding composition wherein the abrasive or particulate is selected
from sodium bicarbonate, calcium phosphate (e.g.,dicalcium phosphate dihydrate),
calcium sulfate, precipitated calcium carbonate, silica (e.g. hydrated silica), iron oxide,
aluminium oxide, perlite, plastic particles, e.g., polyethylene, and combinations thereof.

1.0.37. The immediately preceding composition wherein the abrasive or particulate is selected
from a calcium phosphate (e.g., dicalcium phosphate dihydrate), calcium sulfate,
precipitated calcium carbonate, silica (e.g. hydrated silica), and a combination of two or
more thereof.

1.0.38. Any of the preceding compositions comprising an abrasive in an amount of about 15 to
about 70%, by weight, of the composition. ‘

1.0.39. Any of the preceding compositions comprising a small particle abrasive fraction of at
least 5% having a d50 of < 5 micrometers.

1.0.40. Any of the preceding compositions having a RDA of less than 150, e.g., 40 to 140.

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

a. water-soluble salts of higher fatty acid monoglyceride monosulfates (e.g. the sodium
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d. higher alkyl aryl sulfonates (such as sodi um dodecyl benzene sul fonate
(sodi um | auryl benzene sulfonate)), e. higher alkyl sulfoacetates (such as
sodi um | awmoyb12aaB93eacet at e (dodecyl sodi um sul f oacet at epCThiSghen438a4ty aci d
esters of 1,2 dihydroxy propane sul fonate, sulfocolaurate (N 2-ethyl

| aur at e potassi um sul foacetam de) and sodium | auryl sarcosinate), f. and

m xtures thereof. By "higher alkyl" is neant, e.g. C6_30 alkyl. In

particul ar enbodi nents, the anionic surfactant is selected from sodi um

| auryl sulfate and sodiumether lauryl sulfate. 1.0.42. Any of the

precedi ng conpositions wherein the anionic surfactant is selected from
sodi um | aur y|sal@f thetraonospiiatedrmenpglycaridgrof hydigenated cogaantipillfptiy aeids sisheof .

1.0.43. An i L1 . j ni_opi.c, surfactant is

ot osent 10 arsshaEnPUSRaRY AL GETRRRLR RO LB b N AR ARG e o

t he precedbngigimrptksi sulfans, fely sddtumdaurpr dudfatey a surfactant selected froma

cationic, zwitterionic, nonjonic surfactant; and a m xture of two or nore
ﬁ‘yi)'fﬁfhﬁ %

thereof 1.6. 48gheag neilisiesce g AbtosmHisddilC Bak (P Hat Hyn@BOs%ast one

humeotant . L hdin vG-PE, 40 0P RO 1g, SMAIR Lhd a8 NGORY |51 Bllufie | oot

one hunectant selected ycerin, sorbito conbi nat1 ons thereof.
1.0.47. Any ocbdiuhelapretie@dilfige COHPO$) O OBy O X))l t ol . 1. 0. 48. Any

of the precgedi. C osjtipns conpyi si at, | east one %gqumer. 1.0.49. Any
of the pr e@e&l%ég‘%%@} f‘ilg’ﬁ@teﬁgﬁ‘r‘ﬁ]ﬁfl%f' “éld"ﬂ@é(ﬁ’en&ﬁ‘ée oDAE (S Bet ed from
pol yet hyl ene 1glryCdnSend? @ toMatay] met hyl ether maleic acid copol ymers,

pol ysaccharides (e.g. cellul ose derivatives, for exanpl e carboxynet hyl

cel | ul ose, eorhighsr yikatshpareeteyy(sreh af sodivax tavpyl subfeavetata(dgdenybsodiamr ageenan
gum, and co rglqif‘ga%[ej[a?er},s hitgﬂeerrfgt%]; acid \e/\SQer% %%%{2%%%}%%9}?}%?08&%&%%%0gg’té? 94
sulfocolaurate (N-2-ethyl laurate potassium sulfoacetamide) and sodium lauryl
sarcosinate),

f. and mixtures thereof.

By “higher alkyl” is meant, e.g. C¢.30 alkyl. In particular embodiments, the anionic surfactant is
selected from sodium lauryl sulfate and sodium ether lauryl sulfate.

1.0.42. Any of the preceding compositions wherein the anionic surfactant is selected from
sodium lauryl sulfate, sodium ether lauryl sulfate, and mixtures thereof.

1.0.43. Any of the preceding compositions wherein the anionic surfactant is present in an amount
of about 0.3 to about 4.5% by weight.

1.0.44. Any of the preceding compositions further comprising a surfactant selected from a
cationic, zwitterionic, nonionic surfactant; and a mixture of two or more thereof.

1.0.45. Any of the preceding compositions comprising at least one humectant.

1.0.46. Any of the preceding compositions comprising at least one humectant selected from
glycerin, sorbitol and combinations thereof.

1.0.47. Any of the preceding compositions comprising xylitol.

1.0.48. Any of the preceding compositions comprising at least one polymer.

1.0.49. Any of the preceding compositions comprising at least one polymer selected from
polyethylene glycols, polyvinylmethyl ether maleic acid copolymers, polysaccharides
(e.g. cellulose derivatives, for example carboxymethyl cellulose, or polysaccharide gums,

for example xanthan gum or carrageenan gum), and combinations thereof.
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1.0.50. Any of the preceding conpositions conprising gumstrips or
fragnments. 1.0.51. Any of the preceding conpositions conprising a flavoring
agent, fragraroessad/ or colorant. 1.0.52. Any of the precedisegooesspositions
conprising water. 1.0.53. Any of the precedi ng conpositions conprising an
anti bacterial agent selected fromtriclosan, herbal extracts and essenti al
oils (e.g. rosemary extract, tea extract, magnolia extract, thynol,

ment hol , eucal yptol, geraniol, carvacrol, citral, hinokitol, catechol

met hyl salicylate, epigallocatechin gallate, epigallocatechin, gallic acid,
m swak extract, sea-buckthorn extract, propolis), bisguanide antiseptics
(e.g. l-&H ﬁ%e&ﬁthﬁ peeceding KOEpPoReti s co&méﬁlunglgnm)smpﬁmféa@mngs amoni um

et M LA e R T

chl ori de (I&Eﬁ@)) phenolic antiseptics, hexeti d| ne, octenidine,
sangui narine, povi done iodine, del nopi noI salifluor, netal ions (e.qg.,
zinc ddhi%s Amb?ftéia‘i?ﬁF@ng SPIAROSI QS SPBPIISHIE Wibtis sal t s, copper salts, iron

sal t s),g &an gen

per OXI)l b/glﬂ‘ er e%BI%C%‘H{IJ%Q t’ @[g\grcgﬁg?%%}érg g&@%ﬁf ré?l L %Iecéﬁ%/ﬁ&ﬁl c acid
and its Sahﬁ(f'.osanﬁmdpﬂ!lekﬂnaits mdaassejmahcils (es. sBkinaryssndraets tearex frad sinagoyia
stearate, ol eO)[/I sar005| ne sul f at di octy ul f osucci nat e,

|
sal i cyl ani PYEY BERPIpASA the}, GH& %ptold g?rﬁﬁlﬁf (F8TVacgbic gﬁﬁﬂanola cgtexhol,
pi peri di nonflafyi VAL MES ep%'aﬁédltééﬁﬁ%‘ﬂ%'hée}ﬁ% llo%Qtlea{lht S5 @ midndk Brxicpr es of

any of the foregoing. recedi ng tonposi’ti ons conpri si ng
an anti - i n¢agmrhithortyextoeh puomb]is) biyguanade antisetics ¢e. gof:hlathek&iam; alerdirgforhost

fl t ct | ected f gt tall t
c;/gl ngyg?f{gtglgl gﬁk?t%ﬁ%é%n%%ﬁgl& ?(?r%ﬁg‘?“r? izel(é( L€ lgm‘ﬁgr 7 (?%P(CE{I\/Penzyrre
(1CE), trapsfmandhiveh EHIOMAL) tétﬁﬁéé%ﬂpﬂiﬁlnlﬁﬂa%iékﬁl@(TPCﬁ‘ du@étﬁh@cymt ric oxide

synthase (i NOS), hyal uroni dase, cathepsins, nuclear factor 'kappa B (NF-KB),

and |L-1 R@@&\@ty@dmm okloadedl IkEhﬁ)aepl(qnwwseptgcs kexietidinedoct &s p| rin,
ket or ol ac, SJ SH{nghl% eiQibne P)%F glm’op n%P&glxﬁudr %P{T%t EaCI n C ga Ps

ket oprof en,” prroxicam rec ham cracr’ nor i | ydo u |c aci d and

m xt ures t bemngdé, zide Girsd, stéimysus)ialﬁsj‘@ppémﬁﬁlhﬂgl sangpasighinefite, peipolis ahdig an
antioxidant, e.g., selected fromthe group consisting of Co-enzyme QL0,
PQQ, Vi t anPRygenatyigagents (8., wqraa%p%oméﬁéwﬁ%r@cﬁ%iwmm@fb@ratﬁﬁa i xt ur es

t her eof \é\%rg&#]c% t%%t%? e?ﬁ%U%&%%g% %4lrr1;0n9%%rﬁ'1ahé‘gé’ifig[')\? {0 SaIR" £ SHLRY

conpositi erein anti-mcr e Inwater. 1.0.57.
Any of theaq@péxyéshemgteco]npxdwtqoans, athmsu]ifae rrgocttyll sulfosa;ninafb ﬁhlﬁ&lanmdy of the

precedi ng ¢o |on ri.si.n tr| an and xylitol 59. Any of the
precedi ng @Hﬁg’ggﬁl WOHH [% Rigg! gﬂ?ﬂlf‘ aéfﬂwri?kﬂeflﬁ’&f’ deﬂﬁ%}wﬁ?’éﬁ?lﬁl t at ed
cal ci um capRpnatids, éhl@né(&altﬁ%d afixfubhe o%ﬁﬁ@fﬂh@%x%?&ﬁ@.s' tions conprising
triclosan and a zinc ion source, e.g., zinc citra 1.0.61. Any of the

pr ecediong- Amrpﬁﬁiemrmdm@nmpp@m@p mmmnmw@rmﬁamagwy compaun eguEn of
about 0. 011&901%?8? tl?gé? 01?(3\/ ofvﬁ%s ro 1Pﬁam1na§)rc?argpo(%ss Ise:-[le E%du% th nfla 2 Any of the

preceding C I'ons conp rrclosa an a Bout 0.01 to
about 1% bl}éta‘lllbp@fﬁmasesc (MMEP S)inmkygdﬁases (COX), PGE,, interleukin 1 (IL-1), IL-1B
converting enzyme (ICE), transforming growth factor B1 (TGF-B1), inducible nitric oxide
synthase (iNOS), hyaluronidase, cathepsins, nuclear factor kappa B (NF-xB), and IL-1
Receptor Associated Kinase (IRAK), e,g, selected from aspirin, ketorolac, flurbiprofen,
ibuprofen, naproxen, indomethacin, aspirin, ketoprofen, piroxicam, meclofenamic acid,
nordihydoguaiaretic acid, and mixtures thereof.
1.0.55. 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, anethole-

dithiothione, and mixtures thereof.



1.0.63. Any of the preceding conpositions conprising triclosan in an anount
of 0.3% by weight, of the conposition. 1.0.64. Any of the preceding
conposi t iwoep1duase3kher conpri sing a whiteni ng agent. 1. 0PE%/USANP/0ad894 he
precedi ng conpositions, further conprising a whitening agent selected from
the group consisting of a peroxide, a netal chlorite, a perborate, a
percarbonate, a peroxyacid, a hypochlorite, and a conbination of two or
nore thereof. 1.0.66. Any of the preceding conpositions further conprising
hydrogen peroxide or a hydrogen peroxide source, e.g., urea peroxide or a

peroxi de salt or conplex (e.g., such as peroxyphosphate, peroxycarbonate,
per borldt-20. A the prepedingcorpposyians wherein thegatitmicrobinl is selubdd i water.

per OXYaep PARL 6r 8 9dlUMRSL AR LS, SRdlum.SArBeate peroxi de, sodi um

per oxy ssium persu ydr ogen per oxi de pol yner

conpl exess. ssugh)false pegckdigieconpgsitiong €oppHyMg Bidlosan bidkyldene pol ymer

conpl exes. Any of the precedi ng conpositions further conprising an
agent - Aqyt(gfﬁhf‘ejyrggeWg FPIRROSHIoBY EATBrIHAS tredl psan, saflitel candenecipigated calgibr ol

or chitosan,l,Qe68. Any of the preceding conpositions further conprising a
source of strontium and phosphate selected from (i) strontium gl ass

conpl éxk&). Amygpf thesprecaingicnnsmodi tions pbrapptios tridesah @sd a aind i¢n squrce, e.g., zinc
strontium prot ei n conpl exes, e.g., casein phosphopepti deanorphous strontium
phosphate e 69, Any of the precedi ng conpositions further conprising a

pot asgigum. 1Ay TeRe ﬁ%eed%g}leomdpo\éﬂo%g LS PAIR8 85N A A0/ RAGE 94 aHR)tagfséf' um

nitrate or potassiumchlori in an anpbunt effectiveto reduce denti nal
sensi ti vi t ybout 0170 ab@lﬂtﬁ"/o,fbyt‘hegbtz etiddicogpestiposi tions conprising about 0.1

b assiumion.soutce,
o o0 o B R BEL SRR PR B SBuca BT
conpositi oaso@ﬁf)/gcbtylw&g}up@ﬂhétl@&hp@@ﬁdrpn to the oral cavity, e.g., wth
br ushi ng (i) reduce or inhibit formation of dental cari es%jgIy reduce,

repai -3 hmwuqﬁuﬂte peeeding qosupesitions eeispiaiing Wislesaminedn areoupt of 83 ected by
gquantitati W% %%{?ttﬁé &%0%910 | uorescence (Q.F) or electrical caries

measur enent uce or inhibit dem neralization and pronote
rem nér0ed4. zAam;r @ﬁ”thebret:b(hng eahpositions) furthei@enprispy S@hisdingyadeyit.of the teeth,
ngivitjs, pronot e healing of sores or cuts in

h bi t
§ \h)e frgg}ﬁc’?e A(ﬂw’i érlala%fégla ositighs, éw%erﬁpeauepa@ vHalsnwgiagentsglertey fom
i ncrease T ﬁ{ea%'blyg?cdrﬁl\éﬁh§ oPip Qfd@oe{ %Efa 864 @rbo ex)i pefdBiBhhte Y cr obi al

bi ofil mfor ion in the ora caV| rai s mal ntai n’ pl aque pH
at | evel s péroayadidadityppthlsrits, dndld @nwmgptwgﬁnwchaidoeame:eof Xi) reduce pl aque

ST L AR R TP LN G
teeth agai pabxidekb@gen. €, Bagb&okie 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.

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

1.0.68. Any of the preceding compositions further comprising a source of strontium and
phosphate selected from (i) strontium-glass complexes, e.g., strontium sodium
phosphosilicates, and (ii) strontium-protein complexes, e.g., casein phosphopeptide-
amorphous strontium phosphate.

1.0.69. Any of the preceding compositions further comprising a potassium ion source, €.g.,
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1.0.72. A conposition obtained or obtainable by conbining the ingredients
as set forth in any of the preceding conpositions. 1.0.73. Any of the

pr ecedi ngvoanaesbons in a form sel ected from nouth ri REE/USC@OBa6t €,
tooth gel, tooth powder, non-abrasive gel, nousse, foam nouth spray,

| ozenge, oral tablet, dental inplenent, and pet care product. 1.0.74. Any
of the preceding conpositions wherein the conposition is toothpaste.

1.0.75. Any of the preceding conpositions wherein the conposition is a

t oot hpaste optionally further conprising one or nore of one or nore of
water, an abrasive, a surfactant, a foam ng agent, a vitamn, a polyner, an
enzyne, a potasstramitrataot potadsemechlodde, ambn amounthiffettiwgenéduca dpiitembr vat i ve, a
flavoring agent, a colorant and/or combinations thereof. 1.0.76. Any of the
precedi ng éa‘ﬁg’d'ét?’ti ons wherein the conposition is a mouthwash. 1.0.77. Any
of th i ol d > S tdy, f

Fragr anee: ot man nangchfivstin SRR DbT0) D453 EB0RE] Leve s
of active bpolgsstethartt sounid, £.gy aotashamendtrae andier pregssive dilotifike del i very system
and th articular active. For.exanple, the basic.anm no acid may be esent
at Ie\ll‘g)l'@‘ £y r#ﬂée. Rjeceding fompositiogs sifestive 3898 a@wﬁ%‘?r‘gtﬁtt},?e Brlal fq'}’étyc%ﬁ'pﬁgtﬁlti on
(expr essedbaghing] @) reduck 08 enhiHs Rrmaforof RRGM Lartesl(if) PedROULpAPor BYibRET 9Nt
for a mouth rinse, about 1 to about 10% by weight, ‘for a consumer

t oot hpast eptsrcagigntitesipns of doemamede,g. g datsicigdby quentitatiye lighedadusadl or

rescripti [ g The fluoride i our.ce ma rovide
1I‘O | uori dg a@ G?I%\E/%ﬁéé@m&r%?e%%a% 68 F&Gﬂlrﬁ%ﬁ?t (Egﬁeﬁgﬁﬁdgc‘%%&?gm%o ppm f or
a nout h ri dagine@bifation sAdQREmpPRTethbieraiz6QRSOMRE tde@Q (iRPATILEs hyersénii@fity O

25, 000 ppm fq%r a professional or prescription treatnment product. Levels of
ant i bact er Phthefgeth, (Vaeguas; aritphibit gingitish (Yiepeamote beading of serss Apeiss i thei ng

e.g. 5to t : I uth 1. ; l.e,

r el osan mourh (D saLREISeL (TataR6sharlk RYLS, (AN indipbe RIATRIEeIr i
a tricl osamrgiobdititpbsteiaréy) mbitiamicréhid%iofblyn foengtién int theargisanity, 1OOXhB2 The
wat er sol ubl g strontium sal be_. prese in_an anount Qf from about 0.1
to about 1%‘@5?0%93%’@][’#?9“%?553&%%% Oﬁﬁieqsb&%éo%f(’ﬁQ%‘nt%‘? Henges 64) a mout h
rinse; andrab@uiflague Rcaholdtiod Qi ' (i hfcalige-
1002011 n o{ he?eulseal odi rcrents,lop’gov)i %ggdgdr%&%o#gg ()tucli).il) ?trefgﬁri g}%gé%l?gﬁ@%g%lc? L

conpri si ngGappredhegerasionf(kecwhiven tgetbuand/ af(xvihenouaize tlontpetbiagaiost of any of
t he enbodi oent gni?lgg&(rm@rrposi tions 1.0- 1.0.77 to the oral cavity of a
subject in hee hereor, e.g. a nethod to: i.reduce or inhibit formation of

dent al.ogar A&®mposition obtained or obtainable by combining the ingredients as set forth in any of

the preceding compositions.

1.0.73. Any of the preceding compositions in a form selected from mouth rinse, toothpaste, tooth
gel, tooth powder, non-abrasive gel, mousse, foam, mouth spray, lozenge, oral tablet,
dental implement, and pet care product.

1.0.74. Any of the preceding compositions wherein the composition is toothpaste.

1.0.75. Any of the preceding compositions wherein the composition is a toothpaste optionally
further comprising one or more of one or more of water, an abrasive, a surfactant, a
foaming agent, a vitamin, a polymer, an enzyme, a humectant, a thickener, an
antimicrobial agent, a preservative, a flavoring agent, a colorant and/or combinations
thereof.

1.0.76. Any of the preceding compositions wherein the composition is a mouthwash.

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

flavoring agent.
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reduce, repair or inhibit early enanel |esions, e.g., as detected by
quantitative |ight-induced fluorescence (Q.F) or electrical caries

measur enewo 20Baes936r educe or inhibit dem neralization amrdTASEMONES94

rem neralization of the teeth, iv. reduce hypersensitivity of the teeth, v.
reduce or inhibit gingivitis, vi. pronote healing of sores or cuts in the
mout h, vii. reduce levels of acid producing bacteria, viii. increase
relative | evels of arginolytic bacteria, ix. inhibit mcrobial biofilm
formation in the oral cavity, x. raise and/or maintain plaque pH at |evels
of at least pH 5.5 foll ow ng sugar challenge, xi. reduce pl aque

accunmiMds8] on, Leviels.of tactée‘eet ingredientsutitl, vary¥as2d o2 H1E280.86 POMe USROS S OAEB Add Xi i i .
pr oo

DrOTOLE STy RE e il 00, catcl ovpscil o heald b oy B gm0
XV. 1edusab&itosg rby%l%meofttﬁ@&&n d¥tion (eRPréSied 8s Gv@gghpspﬁr@ecﬁa)se)t bg. fkRth
agai nst cariogeni c bacteria and he|r effects,
0.1 to about 3%, by weight, for a mouth rinse, about 1 to about 10%, by weight, for a consumer
toothpaste or about 7 to about 20%, by weight, for a professional or prescription treatment
product. The fluoride ion source may provide fluoride at levels of, e.g. 25 to 25,000 ppm, for
example 25 to 250 ppm for a mouth rinse, 750 to 2,000 ppm for a consumer toothpaste, or 2,000
to 25,000 ppm for a professional or prescription treatment product. Levels of antibacterial will
vary similarly, with levels used in toothpaste being e.g. 5 to 15 times greater than used in mouth
rinse. For example, a triclosan mouth rinse may contain, e.g. 0.03%, by weight, triclosan; while
a triclosan toothpaste may contain 0.3%, by weight, triclosan.
[0019] The water soluble strontium salts may be present in an amount of from about 0.1 to
about 15%, by weight, e.g. about 0.1 to about 2%, by weight, for a mouth rinse; and about 6 to
about 10%, by weight, or higher for a dentifrice.
[0020] In other embodiments, provides a method to improve oral health comprising applying
an effective amount of the oral composition of any of the embodiments under Compositions 1.0-
1.0.77 to the oral cavity of a subject in need thereof, e.g. a method to:
1. reduce or inhibit formation of dental caries,

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

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

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

V. reduce or inhibit gingivitis,

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

vii.  reduce levels of acid producing bacteria,

viil.  increase relative levels of arginolytic bacteria,

ix. inhibit microbial biofilm formation in the oral cavity,
X. raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar challenge,
X1. reduce plaque accumulation,

xil.  treat dry mouth,

11



Xvii. clean the teeth and oral cavity. [0021] O her enbodi nents provide the
use of arginine in the manufacture of a conposition described above for use
in any ofwoOheilzmne4seéati ons set forth in the above net hodPCBas2@oAnisno Aci ds
[ 0022] The basic am no acids which can be used in the conpositions and

met hods i nclude not only naturally occurring basic am no acids, such as
arginine, lysine, and histidine, but also any basic am no acids having a
carboxyl group and an ami no group in the nol ecule, which are water-sol uble
and provide an aqueous solution with a pH of about 7 or greater.

[ 0023] Accordi ngly, basic am no acids include, but are not limted to,

ar gi nixtie, Ipyanete syse¢micliehlén énclading birdmyvasukahealth, elgi, $tyireduveng potential for

di am nobut angi ¢. acid. di.am noproprionic acid, salts thereof or conbinations
t her eof . |ﬁYSmB%H?%@HFhWa@#H85?ﬁ§Wi the basic anino acids are sel ected
from &g Niwketen €detti,ul | ene, and omithine. [0024]In certain enbodi ments, the
basic amno acid is arginine, for exanple, L-arginine, or a salt thereof.

[ 0025KThe &shisesiosionws therteethnt ended for topical use in the nouth and so

salts _for ' e ition shaoul d be.safe for .such use, in the
amoun (s”' am&]ﬁ %‘8%%5&‘?}%% ggﬁg%pt? v iaé%lag ESHE P @acgeﬁllataéldi el ?fgﬁé:%s ﬁlilcpgr known in
t he axviit ocken fieasitharditorsialaliyy.accept abl e. Salts are general |y consi dered

to be ph siolo%%cally_acceptable in the ampunts and concentrations
provi §YE1 pnyQihst eghedimeyts prevads the mee elargwiners thigaanyferteredd oico@ositiom

pharm geeubhe Al FAGEERE R Sr hOMAARRES Q4 (HIBANKE A dRuifla, Dases, for

exanple acid a tion s or ne y aci ds which forma physi ol ogi cal
accept abl e anion, e.g., hydrochloride or brom de salt, and base addition

saltsﬁfaigted gy.Eases whi ch form a physiol ogically acceptable cation, for
exanpl 3 0 ed fromalkali metals such as potassi um and sodi um or
al kal |ozpar UPheBakidlatniftd 60 AW hITRLAL BE HEBd iﬁwéeo%@gftﬁﬁé hyd ﬁ@ﬁgg&r fRhgesal ts

may be obtained using standard procedures known'in the art,

2012/ 09398 rewalig204107104 bedd aminarmsids, sush as ewttine Jysine ahd histiding, but blasi ¢
compound, such _as _an ami.ne W th suitable acid affardin hysi.ol ogi cal |y
accept AEREIRY .aC]lgE) g?%ﬁ f CWi?Pi‘F@L%"W&%WP% grqupdn @%Fs‘ﬁ%l%fé‘ﬁf’n‘?ﬁm&l&? i's

pr esenfater-Rokableaim wedvidd arf 4@t with # pAkAWbodG%: dyatvei ght, of the
conposition. In sone enbodi nents, the basic amno acid is present in an

amount00381 1 r ghecapstingly.basis agppuecidomrludg, hwsintsnot listitedite asgimpeslysinen; f or
exarrpL@ruﬁpr%uE)rr&thﬁle?/%regtki)r%;'Bisﬁdiﬁé%iarﬂ&%ﬂﬁta?c%% a&'&, &Q&%op?dp%% icbz%i \ sélgsht , of

t he conposition
thereof or combinations thereof. In a particular embodiment, the basic amino acids are selected

from arginine, citrullene, and ornithine.

[0024] In certain embodiments, the basic amino acid is arginine, for example, L-arginine, or
a salt thereof.

[0025] The compositions are intended for topical use in the mouth and so salts for use in the
composition 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 salts include those derived from 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 magnesium.

Physiologically acceptable salts may be obtained using standard procedures known in the art, for
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RDA [0027] RDA i s an abbreviation for radioactive dentin abrasion, a

rel ati ve neasure of abrasivity. Typically, extracted human or cow teeth are
i rradi at estoizn12z2028836t ron fl ux, nounted in mnet hyl net hacr ylparas¢ihonessgs ue) ,
stripped of enanel, inserted into a brushing-nmachine, brushed by American
Dental Association (ADA) standards (reference toothbrush, 1509 pressure,
1500 strokes, 4-to-1 water-toothpaste slurry). The radi oactivity of the
rinsewater is then nmeasured and recorded. For experinmental control, the
test is repeated with an ADA reference toothpaste nade of cal cium
pyrophosphate, wth this neasurenent given a value of 100 to calibrate the
r el at ieyamgle hyerca§togasiuifincienthi s wnipodidrerhs;s ah hsviee wih psovdbikeatidn or al

hygi eng. ¢ osition.c risi a water soluble strontiumsalt. In sone
emodﬁﬁgﬁgagw 102%18 [?a(fﬁf@‘%?qf a8¢Msel ected from strontium acetate, _

st r onf028) Chl @riafiBus SthbQIHnkats) the bARE SmindtdcRint pri¥dtas hahRousidrerin MspJer oni de
and m xtures thereof. In sone enbodi nents, the strontiumsalt is strontium

acet a¥é. tojahogtRpde, dyiyeriZhtenl the compositions ninisame sowodineeniss therbasisanfiomacidis i t s

comodteaisin i ArRBTErETRT Ml Thgene 4 0% BN TR AiloshieR 7 el "

enbodiab@ntlss %} Bbcut 6 MG AbotF%, e abORITOBh L byoReibEf 6f helcompbativei ght of the
conponent in its hem hydrate form In some enbodi nents, the strontium
acetate hem hydrate is present in the conposition in an anmount of from
about gy 4 0 about 8% by weight. Fluoride Ion Sources [0029] The oral care
conpositions nmay further conprise a fluoride ion source, e.g., soluble

f1 uor {@R7sal tRDAASs afi nleteetihtiar fodl eadicaesiverdshtinededsidnn a adjatb@Usesateuifi on Wit h
free cgl Ci um or _st{onti umjions, the fl ugri de HB%/ bhe covalently bound to
anot h&pragivBin Twpigally, exiractaddiymandgincopi 678 BFfoéiaRiateddn poeutron tlux, mounted in
2012/ 9%&%%&%&@&%%9@%@%@ 8d of éfaﬁiemgme@fdw%ﬁgnﬂxg%%hﬁe, prushed
fluorosilicates; e.g., Sodium PI uorosilicate, amonium fluorosilicate, and
f | uor by dinficxicas Deatay) Assdeatiah (AP stanflarde (refamchce dovithbrash, A plessuenfl500r t he

fluoride may, be s estered.framthe cal ciym strontium.ions and/or

ei  hePr OIS FIoDY RHHe LORMEAE LeFOn MG dGBtth O TInBRRtPHS b RdRch s ad

syst epacotded3UrAxpéritBentall dodiiryl, @fe thdt WOreheiRed Rith 98 WITA SefeRAcHRBIFRIONRL: as
sources of water soluble fluoride in the present conpositions. Exanples of
sui t aBf @l¢ipganrehopriiite sithdbis mgasurgeset gikesua value S 00Hacalityete the BBIvA21, to
M ner ¢ al.; US Pat. No. 4,885,155, to Parran, Jr. et al. and U S. Pat.
No. 3,678,154, to Wdder et al. [0031] Representative fluoride ion sources
i ncl ufh®28put Ianerioatenhbodirheds,tthere $¢ Erovided ah bradhiglene @atPositioh lcumpiisiag a

pot assi um fllglori de, sodi um nonof | ugr ophosphate, sodium fluorosilicate,

amont'aiff PolBRE SEpRtim pRt. ]é}r?PW@.eFr}h&’éF’ilﬁ’_és,’ thesironfivmselt ﬁ%ﬁeieﬁlid fegagy strontium
conbi patdiORohiiRh 8Rforidt N/t bR inhr AL ﬁa%tétélgtr&tﬂﬁﬁ b%ﬁiﬁ@ Ind A6
i ncl udes stannous fluoride, sodiumfluoride, sodi um nonofl uorophosphate as

wel | tsreoi.xingoss: dnterdgoénts, Ake stointidm sadidastsmtiom ddetity dhentne @nbbdmenesact i on
with the, stronti i.n the.co si.tions, however, re the fluoride ion
sour cBCPEORTEY iaEFg%Pe ilsnmslg“? W%thﬁl?qw&atﬁ'o%ﬂet‘?%%}m?’ﬁ%§h%?té°“ﬁil@f erably
sal t sagehé RipledehinfthaledrhstRitich i MeBdrdlint ¥ BD td SANPONYy @éigl('ijﬂ I8s8me a@s in

sodi um nonof | uor ophosphat e, rather than nerely ionically bound, e.g., as in
sodi upmbedimentgethisj@ornl inthe egmpesitienistads toethe weighhef the gbmpenant ouitposi ti on

conpri Se: I i . i fficient t.o suppl.y,.,25 ppmto
25, bobimare i BF sk e E P R AIRHPhec B b S SpF R 8% o 5000
ppm  eorgpasitindn ah amba b fiffm akouy 5,to 28&N sPRMy Widightappr opri ate | evel of
fluoride will depend on the particular application. A nouthwash, for
exanple, would typically have 100 to 250 ppm fluoride. A toothpaste for
gener gl SO RIurdese woul d typically have 1000 1500 ppm wth pediatric

t oot hpaste having sonewhat |ess. A dentifrice or coating for professional
appl i ®829lon dbelodhl kareecoapositions msy fyrd@0 canprscenfl@bideGéh smnee kgqrsoldble

fluoride salts. As free fluoride ions may react in aqueous solution with free calcium or strontium

ions, the fluoride may be covalently bound to another atom, e.g., selected from fluorophosphates
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[ 0033] Fl uori de ion sources may be added to the conpositions in an anmount of
about 0.01 to about 10% by weight, fromabout 0.03 to 5 % by weight, or
from abowoQo2/®8436 about 1% by wei ght, of the conposi Proms20ibs4ised ght of
fluoride ion source which provides the appropriate |evel of fluoride ion

wi || obviously vary based on the weight of the counter ion in the salt.
Abrasi ves WD 2012/ 023936PCT/ US2010/ 045894 100341The conpositions may
conprise a cal cium phosphate abrasive, e.g., tricalcium phosphate

(Ca3(PX) 1), hydroxylapatite (Caio(PO4)6(CH)2), or dical cium phosphate

di hydrate (CaHPO4 2H20, also sonetines referred to herein as DiCal); or

ot her egospdiymmaverilwodphobghatafloprosilisates, e.g. spdiunc Aha@osiiitaerdnanatiem 100351The

t | ud d , | |
PP ot P b r o e e R Gerd ST, 260 ko P bR o el & o ze
of up fLErid&OmBY B¢ MiestSléd MoASthERABAM oddkRhtiuABbKEIRI Y hdr thMaubMBES: thEX her

useful abrasives so include sodi um nmet aphosphate, potassium
met aphfé%stﬁhlaft@rb(éh vamlsﬁlnpnwueoumbf@ﬁhed al um na bentonite or ot her

ool i SRR mac SPhidy St o ERERIAPII Utk 05K P omle o bfoSior Ry ShBR' *°

gener ﬂhbtydm\tﬁe ?X@S@V e6:1286si st IBxb@phds € sidfab ﬂuoaiae iGDsdir &k ARSdesribed iAD
m crons. The silica abrasives can be fromprecipitated silica or silica

gel s, s%é:’r@té\éot3hse7’5§|zlli@d3ﬁé@ifébfél .3t N B850 35, © Papegn, JrNet al. 3ng 385230, to
Pader P?tt g 369@@' 3,862,307, to Digiulio. Particular silica
xerogel's ar€ mafr éte he trade name Syloid(r) by the W R Gace &

Co. , [ﬁ‘:%ll]son Iﬁwmﬂtahvc{}lmrﬁieoan soheespneadd btiedre doslithitedtormbgidugfilsoriag ! ude
t hose % y the J. M, Huber Corp._under the trade nane Zeodent(r),
' nol g Yt ﬂé? IH"&aéSlH‘é‘rﬂ‘iﬂrﬂﬁ Sodunymengfiugrrphpsphaiasadium Buorpgilioate  These

si | i canmaRhAsh Ylﬁc?ro@ﬂh@atg esfihk aﬁgn%r gfgpv%mfrﬁlhuoﬁ@ aftd 34 ggr?bl?é?%nstt er S R -

1003711 n certai n enbodi nents e materi s us t e practice of
t he ocqtalrcanboctlmnmsshlet flomrsleiion iscwai@ istludeestgmboss fnatide sesdiphtfhboede,andiuphous

B e e e g S A e S

are ”ﬁ/ﬁﬁlﬂlﬁ@ﬂrdﬂﬁhﬁgnftlﬁlﬁcoﬁ@%tﬁﬂb ‘HoWlevie e th28doriddlof 6drad 13 &6@2@&1 ment s,

the silicas are coll oi dal partlcles haV|ng an average particle size of 3
m cr opEdutien with fhecqonpesitigng ts:ytase PG farptly alts. whapeig hd fuquadetis eenatantly bound

enbOd{O%Bg%Battoﬁ)s %j 3% Vi Wgnoﬁhgrogﬁ%hbt% ra%ﬁ%r%ﬁ Smielrel:l Flggr{l%alfyﬁgild,h Mot ng a

havi ng a rons, relre ey
d50 oé.g3at in sbdiune flamsde. f or exanpl e Sorbosi | AC438 (PQ Corporation). Such

smal | rticles are p icularly useful in fornulations targeted at .
reduc[ﬂﬁgzhypé’r‘§%‘FP§’PF‘i“gPélyleanh@eé)ﬁ%lICF‘T%QFT’{HO?:IFIQHéﬁﬁﬁﬁﬁéﬁt flyegide i spuEsgdnt i n

For cumm Siich: SAEBO0 a8 Lo PO i pEEGRIcShs, LEnFA RIGuESHP™! 251
and 2ppmce.g5500to 2906 ppe aigi, d080 teakil8gipue €.2., @52 PV mﬁégﬁﬁﬁiﬁi’dtmeﬂdﬂ 045894

fluoride will depend on the particular application. A mouthwash, for example, would typically

have 100 to 250 ppm fluoride. A toothpaste for general consumer use would typically have 1000

1500 ppm, with pediatric toothpaste having somewhat less. A dentifrice or coating for

professional application could have as much as 5,000 or even 25,000 ppm fluoride.

[0033] Fluoride ion sources may be added to the compositions in an amount of about 0.01 to

about 10%, by weight, from about 0.03 to 5 %, by weight, or from about 0.1 % to about 1%, by

weight, of the composition. The weight of fluoride ion source which provides the appropriate

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

Abrasives
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100391Low oi | absorption silica abrasives that are particularly useful in
certain enbodi nents are nmarketed under the trade designation Syl odent
XWA(r) bywDavizsse3€hem cal Division of WR G ace & Co. pCBaisténonszsos M.
21203. Syl odent 650 XWA(r), a silica hydrogel conposed of particles of
colloidal silica having a water content of about 29% by wei ght averaging 7
to 10 mcrons in dianeter, and an oil absorption of less than 70 cc/100 g
of silica is an exanple of a low oil absorption silica abrasive useful in
the conposition. The abrasive is present in the oral care conposition at a
concentration of 10 to 60% by wei ght, in other enbodi ment 20 to 45% by

wei ghf003dhd i Phexrvoipositioesinag icomptisSOcdl cumQobyhateabyidive, E@anticacidgent s

0040] Th iti | o . )
b ounP PPN A RR02 BGPEH R (e PO IR o disrEins Braphpdimaraie > "
[ 004 15%@1?’@1 ! Ao el RdRtigRs MfeRaERiRdiNal DiCY; @2 8fhel PSorAIWMEE sdhlibIE 0am

inclu ~but are not limted to polyoxyethylene and certdin polyners
i ncl udilaigm $alit e.gorcalcium cabontate. al gi nat e pol yners. [0042] The pol yoxyet hyl ene

may i se .t.he amount of foam and the thicknes f .the_.foam generated by
Tho ofIPSESr el PR Montingh Eadtseyo Byt AT BTRT PBusit &6 R GaTBHE Hstown o
pol yetbubieaesugh U6 pecipittle®silicas hm:!l%/@hﬁmh pRECRSIADS up he 20 8liyexy Shidlydsenes

suitable in certain enbodinments will have a nol ecul ar wei ght of 200,000 to

7, 000Z00tent | hS o rearlesigsblel hdvit Helbes Rthes osgfal abiesivgstalsgiingludresogomm 000 t o

2,000 i.n LEN 00, . Polyox(r) is the
t raden%r%gagr)i}elgﬁ%f11 {ef %@Qﬁ‘gﬁhﬁg@g%hg% ’ 5%‘?‘8‘&{’9%%@%@%@%% aglgrglnﬁ’r %e u%né% %y Uni on
Car bi dther §i00eb3} Tuterialy, yoxotebihytic@neharenf. be present in an amount of 1%to

90% in _one enbodinent 5% to 50% and. i n anot her enbodi ment 10% to 20% by
wei ght0050] ¢ helhsrsilicaalFasiveiofislipg awtRsigtaetubhetee appall ag tieothes spasives.on. ~ The

dosag 1 | I r { L =N i .ngl e dose)
o 0 B sUER: pirlt §258¢ 1 R FORRE K Mhnlchpr 18 sHcl:
enbodabmesivesicah bedrdin Brediplgtedsilighor siBua felstsach ss he6ldidh kerogels laicnibed in

VO 20127 Q506 AT GaloaledHE 6l 14 o et Q- e 202, DGR ggiclasetips et d
nonogkyeeéls 8 MRResY uhddreRo tridéGAnRS1NE® B9 dhdiW. RalGraRfs (dae pRRaUl f at ed
m)nogIﬁ%eerl de of hydrogenated coconut oil "fatty acids such as sodi um

N- met kppmigabBisdsion.t B preeipitaiedsiline voteoiats-igélydethosremaikiefedtby,the J. M. Huber

Corp. under the trade name Zeodent®, including the silica carrying the designation Zeodent 115
and 119. These silica abrasives are described in U.S. Pat. No. 4,340,583, to Wason.

[0037] In certain embodiments, abrasive materials useful in the practice of the oral care
compositions include silica gels and precipitated amorphous silica having an oil absorption value
of less than 100 ¢c/100 g silica and in the range of 45 ¢c/100 g to 70 cc/100 g silica. Qil
absorption values are measured using the ASTA Rub-Out Method D281. In certain
embodiments, the silicas are colloidal particles having an average particle size of 3 microns to 12
microns, and 5 to 10 microns.

[0038] In particular embodiments, the abrasive materials comprise very small particles, e.g.
having a d50 < 5 microns, for example, small particle silica (SPS) having a d50 of 3 to 4
microns, for example Sorbosil AC43® (PQ Corporation). 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 3 to 8% small particles e.g., SPS and 25 to 45% of a

conventional abrasive.
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hi gher al kyl sulfates, such as sodiumlauryl sulfate, higher alkyl-ether
sulfates, e.g., of formula CH3(CH2)", CH2( OCH2CH2) "0S03X, wherein mis 6-16,
e.g. 10, woie12l02836e.g9., 2, 3 or 4, and X is Na or K, f@cTasamploesssodi um

| aureth-2 sulfate (CH3(CH2)10CH2( OCH2CH2) 20S03Na). iv. higher al kyl aryl

sul fonates such as sodi um dodecyl benzene sulfonate (sodium | auryl benzene
sul fonate) v. higher alkyl sulfoacetates, such as sodiuml auryl

sul f oacet at e (dodecyl sodium sul foacetate), higher fatty acid esters of 1,2
di hydr oxy propane sul fonate, sulfocolaurate (N-2-ethyl |aurate potassium
sul f oacet am de) and sodium | auryl sarcosinate. By "higher alkyl" is nmeant,
e.g. 9039 allgw oiljahsqipiien silicaabresitss dhaters prrtiearlyaseb i cestait evbediments

sel ec i . : rym.et her A aur.vl ~sul f at e.
CoasriamalkR il L AW il S Aodid PR T IEHSh Rt PSR arount
whi ch WR. €friec& iCoe, Battigore, ®d02 030% I5y1oehob80 RIWAT e dltamstiaidePsompudtd ppt  at

a conceni'lt?%gtion which would be irritating to tfge oral tissue, e.g., < 10%
and opfTtmEs of saltaidal sHich JaLnga yeer contephel abart 3V abAverght pysraging tand t he

parti . i Qr sh are
Pypi ol e aHinaeihabe o il SEA R For ERIRET1 B | NP oM OB, Rin S Rb Mo
enbodilove nil absdrpteoreniiiGrabeasswerfsafid anthe icsmpogt@nt Theabaasi o ppasiitan dte dralom

about 0.3 to ai)out 4. 5% by wei gt, e 9., 1.5% [0046] The conposition nmay
opti ofdeIGmeBHIGR ft HiopeentEion ot Lk @b Biriveehtomsihes cRGOMMDNLE (et Ret ant s

and - OtResht, S iR G ARG emMldfiRedBY tHS0RHyAMight. Cationic, zwitterionic or
noni oni c. Cenerally, surfactants are those which are reasonably stable

t hroughout a wi de pH range. Surfactants are described nore fully, for
in US Pat. No. 3,959,458, to Agricola et al.; US. Pat. No.

5 ooy Byt Tl o -
3, 937; ) fele; and U S. Pat. No. 4,051,234, to G eske et al.

[ 0047T00a0F er tHidvreindaediomvsiiont Bigo ﬁ{h:y(imlﬁde%ﬁ {RAt BNh&eae Shddm MBIt 8F Roahiic! ude
the water- soluble salts of alkyl sulfates having 10 to 18 carbon atons in

the affeyis nradncedwhantheqral aasterstybihel e salts of sul fonated nonogl yceri des
of fat 41fC! qﬁuﬁ?a\(i'vggx%&gl%%cl)ﬁa%eﬁé“dpa?i c%a%gﬁq a%?o%'n g%e %o%uri¥<|:IH§U| f.ALS: P odi um

| aur oyl 'sarcosinate an coconut wonoglycer Sulto ’é’gﬁ%ﬁ?élo
exanpliestedto polyeaniethybancfaad camdis polfyntehy inicluying, buvinst lim@sd &f, aiaplymers.
surfaft %Ls :@%1 al so brfq WO 2012/ 023936PCT/ US2010/ 045894 utilized. [0048]1n
ot her (Wbbdi nEIsRolYXxethylene mey incaeass Henosnt peloamandithe digknpecptaae foam

der i vatievfad 8 tieldrNatd GriittRbRHDALY. ﬁmgtgméﬁsm&fmpgfgaéémgﬁﬂmm%eas' ong

al kyl "chain containing 8 to 18 carbon ons ‘such as lau
t ri mepdlyéthiena glynold HPIOG T de potyethplensyoriddi Aihepobokpethylenessettyble in certain

e T AR IR R W BB GR m
f 1 uor indeecurh & efhk Wil BS 600180(ER2,000,000 and in another embodiment 800,000 to 1,000,000.
Polyox™ is the trade name for the high molecular weight polyoxyethylene produced by Union
Carbide.
[0043] The polyoxyethylene may be present in an amount of 1% to 90%, in one embodiment
5% to 50% and in another embodiment 10% to 20% by weight of the oral care carrier component
of the oral care composition. The dosage of foaming agent in the oral care composition (i.e., a
single dose) is 0.01 to 0.9 % by weight, 0.05 to 0.5% by weight, and in another embodiment 0.1
to 0.2 % by weight.

Surfactants
[0044] In certain embodiments, the composition comprises an anionic surfactant, for

example
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[0049] Il lustrative cationic surfactants are the quaternary amoni um
fluorides described in U S. Pat. No. 3,535,421, to Mter et al. Certain
cationi c WOrheoRaesss can al so act as germ cides in the ®ORMSIWI0EISS4
[0050] I n certain enbodi nents, nonionic surfactants that can be used in the
conpositions can be broadly defined as conpounds produced by the
condensati on of al kyl ene oxi de groups (hydrophilic in nature) with an

or gani ¢ hydrophobi ¢ conmpound whi ch may be aliphatic or al kylaromatic in
nature. Exanples of suitable nonionic surfactants include, but are not
limted to, the Pluronics, polyethyl ene oxide condensates of al kyl phenols,
produédt s da&fateysalublesyalts ﬁ'éhlggﬁdétﬁs aqid oroneglyeeritlel raprrospblitas swiht 45 thtieodiwmct i on
product of } .en ianmn et hyl en xi de condensat es
b “al  phat i Sfs ARS8 RBRRHE Bt SRR BN T Bl BingneS

tertiary phediphiNencthil tesocolyDfagratd) 8bdiumi cdbdb-gbybefiox bidfge, and m xt ures of
such material s. [60051 In certain _enbodi nents, zwitterionic synthetic
sur f adlt ant S18bghalky syHatss spchas sodimadayyl wdlatevat i ves of al i phatic quaternary

AMMONEHM ] | . i . . :
adi oals o s R FRO R LA TSR, BBt

al i phatic subgstiq eent8, cont@iens, B 3ta 418ncCHidHNA oa Ko fir exadplivedtonlaaiais2an
ani oni ¢ water-s biljzi r e.qg.,. carboxy, sulfonate, sulfate,
phosphat e 6‘?elfﬁ5$&l§ﬂ8h’é}1@H%(Bpggg%hpg@@%rrpI es of the surfactants suited
for inel ushpiel Q1k§ ArNSuRBIRASILh 80sddhsth d8&ec p%nz@ﬁegsmrnaﬂe:(wdtilﬁglé&yl sodi um

al kyl sul fate, sodi um | auroyl sarcosinate, cocoam dopropyl betaine and
pol ysor bat betz@ne suithne®hrbi nat i ons t hereof. [0052]In a particul ar enbodi nent,

t he conposition i ses.sodium |l auryl, sulfate. [0 The surfactant or
et oS ae o b TR RE R ot SOt 1a B o LS SafBBL T < on at
about 0.1 t@fcabatie), BYghebYattyRiciidsterd Hf BPAIHIAF ' to
about 3% by wei b gahr?d aitﬁwgnotsheér enbgdlli%neor?? rﬂg?mgggﬂlifmgt%gﬁgé%h%ﬁe 2% by

i ght ; | . . .
wei ght, of (Nﬁeetbgrlrwagﬁetﬁotm&um\p@lfgmmsi@g@dFsoxtwwslzoqyd)ﬁmw.F| avoring
Agent [« » I o] it al include a.flavogi agent .
EanpPLs TRt IRl el E GOTRRS, o Pt bl R aidni R0 22
0i I s sdeaal fromsodian laws/] flléivodidwdaint efhydiasryl esites.s, al cohols, and simlar
mat eriqﬂ“%. Exanpl esmgf the essential ojls include oils of spearmnt,
peppet®iil | W seBE grosdimeatss hgranionic wiriggiant is parsentdp @ pygERsVhighg or am

Ci NNagREtivk &R 010198by AeRRES HE Fornfildicd! FRIRt atd Sfhcktifkidh vHi& &
chemi cal slvagﬁn%ant hol, }(I:are%gne, an0 ane!toab?ﬁe}. &%r tq}l n e%blohi ment sbllglpnl))leoy t he
oi | s ofitapep pethriond] tand, sge ar it fitand ppGmb] ¢omcemrationsibepetndentls: partiaildrl avori ng
agent .conpr.i ses. . f,rom about Q.1 to_about 5% by weight, of the conposition.
o ot HEPUBHER AL RBr LA PRI R SgERe ComsP i ERuR bk B8 6 about
1. 5% typycaW o e or@ér dfitRe 6P AGL hide@Tor 4 DoERARE IR BN MRS tHO SRS Of
flavoring agent in the individual oral care conposition dosage (i.e., a
si ngl &urfstaal isipsesontoo 2 teethpastisaitsyn eldug R, towhdutel. 3%, bt weigheeizodi.¥ént s t he
dosag fl ri L tQ . 0.015 % b ight. Chelating agents
[ OOSGP'P&@ or leﬁ%cC ar g"%gﬁ%%‘s"‘ b’t% chr)]rg)aa yscgntr?wlanymbxp rie%ﬂgﬁvrf?c%ﬂ%l CARPTENEE egﬁ'Ongr e
chel aurfagtadgeant ther surfactants which may be anionic, cationic, zwitterionic or nonionic.

Generally, surfactants are those which are reasonably stable throughout a wide pH range.

Surfactants are described more fully, for example, in U.S. Pat. No. 3,959,458, to Agricola et al.;

U.S. Pat. No. 3,937,807, to Haefele; and U.S. Pat. No. 4,051,234, to Gieske et al.

[0047] In certain embodiments, the anionic surfactants useful herein include the water-

soluble salts of alkyl sulfates having 10 to 18 carbon atoms in the alkyl radical and the water-

soluble salts of sulfonated monoglycerides of fatty acids having 10 to 18 carbon atoms. Sodium

lauryl sulfate, sodium lauroyl sarcosinate and sodium coconut monoglyceride sulfonates are

examples of anionic surfactants of this type. Mixtures of anionic surfactants may also be
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able to conplex calciumfound in the cell walls of the bacteria. Binding of
this cal cium weakens the bacterial cell wall and augnents bacterial |ysis.
[ 0057] Anowbenixgrensp of agents suitable for use as chel aPCngSagenizsoare t he
sol ubl e pyrophosphates. The pyrophosphate salts used in the present
conpositions can be any of the alkali netal pyrophosphate salts. In certain
enbodi nents, salts include tetra alkali netal pyrophosphate, dialkali netal
di acid pyrophosphate, trialkali netal nonoacid pyrophosphate and m xtures
t hereof, wherein the alkali netals are sodiumor potassium The salts are
useful in both their hydrated and unhydrated forns. An effective amount of
yropNB ﬁﬁhte salt useful in the present conposition is generally enough to
pr ovi a
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contain sufficient carboxylic salt groups for water-solubility. [0062] A
further class of polyneric agents inqgludes a conposition containing
honopol yner s




of substituted acryl am des and/ or honopol ynmers of unsaturated sulfonic
acids and salts thereof, in particular where polyners are based on

unsat ur atwo 281/i28a36c aci ds sel ected from acryl am doal ykaog/utsadhomnises aci ds
such as 2-acrylam de 2 net hyl propane sul fonic acid having a nol ecul ar

wei ght of 1,000 to 2,000,000, described in U S. Pat. No. 4,842,847, Jun.
27, 1989 to Zahid. [0063] Anot her useful class of polyneric agents includes
pol yam no acids, particularly those containing proportions of anionic
surface-active am no acids such as aspartic acid, glutamc acid and
phosphoserine, as disclosed in U S. Pat. No. 4,866,161 Sikes et al.

Thi ckeni ng Agents [0064]1In preparing oral care conpositions, it is

somet iffRs 18 G ary to add sonme thickening material to provide a desirable
consi smcygvﬁ{io stabilize or enhance the performance of the foiinulation.
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tot al CGATRCHHIRRerAS SmbRgthe GVNHRSperkAN6R) Tharal care composition may

al so optionally include one or nore enzynes. Useful enzynmes include any of
the al@35hbl enproresdodingity denddvpdng bger spmerissdion esiud ddes abamyi%ases,

nmut anase i pases and Ci pases, or. co tijble.mxtures thereof. .In rtain
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i s papain, endoglycosidase or a nmixture of dextranase and mutanase.
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4, 35550 i e opBbapets g {Ree PRALRE SRR 0B BB 1 weight o
3,991,177, and U. S. Pat. No. 3,696,191. In sone enbodi nents, the

conposj tian conPri ses from about 0.002 to about 2% by weight, of an
enzyr’rg—jrﬂ—whea 1l nmbodi ments, the conposition conprises fromabout 0.05 to

about () J : : I . ition
conpr S | ke o R SR T atifh R ncEAROAlL B W ALRAS
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t he pr,eparat.i.on..of .co rcial ,oral. conpositions should be deionized and
free %‘Ft@&ﬁ]ic(?lli%fﬁﬁ% .en'\%i’ta%tf’n?:@ nly nmakes up the bal ance of the

CONPORIOS7PNS Aiifhdrpedpistgd@alimbROMr ud0% dhelafRYaSntLA¥anorde by wei ght of
the oral conpositions. This amount of water inclTudes the free water which
i s addE@phespBateh atheamsophosplate salts sis¢dinrtbelpiseent @pmpositiorsrcanhe eny af hesuch as

wth ' nt .. Humect ant s 0 (thin certain
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pyrophosphate, dialkali metal diacid pyrophosphate, trialkali metal monoacid pyrophosphate and

mixtures thereof, wherein the alkali metals are sodium or potassium. The salts are useful in both
their hydrated and unhydrated forms. An effective amount of pyrophosphate salt useful in the
present composition is generally enough to provide at least 1%, by weight, pyrophosphate ions.
In some embodiments, the pyrophosphate salt provides 1.5%, by weight, pyrophosphate ions. In
some embodiments, the pyrophosphate salt provides 6%, by weight, pyrophosphate ions. In
some embodiments, the pyrophosphate salt provides from about 3.5 to about 6%, by weight,
pyrophosphate ions.
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hunmectant to prevent the conposition from hardeni ng upon exposure to air.
Certain hunectants can also inpart desirable sweetness or flavor to

denti fri c®Ocorpn3436i ons. The humectant, on a pure hunectramtushasiosisoaay be
i ncluded in an anount of from about 15 to about 70% by weight, in sone
enbodi nents; and from about 30 to about 65% by weight, in other

enbodi nents. [0068] Suitabl e hunectants i nclude edible polyhydric al cohols
such as glycerine, sorbitol, xylitol, propylene glycol as well as other
pol yol s and m xtures of these hunectants. M xtures of glycerine and
sorbitol may be used in certain enbodinents as the hunectant conponent of
t he t@@bﬁﬁé&te conpositions herein. [0069]1n addition to the above
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Pat . ﬂdmvuﬂe,dgﬁ TheBiovin of theliafedeadcads dviphhnts oofullymwfralmedr\&terlsﬁﬁlb&lélfham metal

conpositions can he de using nethods which are common in the oral product
ar ea. TQGFT?PHHUHQSPH%Hgt TURSYH ment, the oral care conposition is

made Rypsoput rEddidiing hel AdMigtibdc ant%lcteﬁaﬁa?g%nwofr 'anmeﬁeaiapzsgeﬁtsag d and
mxing to foimPremx 1. 100721Actives such as, for exanple, a Strontium

sal t, trvdlosani ave inchwstedlin pyy dicthe dquohd: ohplments, thexeds alde prajerablytindededafom
e e 30 At PSP A e RSP BA SRR P &
phos phak&fios oaa@aﬁa&e@ Rog mnaquag amnp“rkmd;ucﬂ Bgentd Aalissloséd i 1S, PArKBd i nto
an or %”18% %rZ? al% gclll9j2 531; and include synthetic anionic polymeric polycarboxylates, such as 1:4
to 4:1 copolymers of maleic anhydride or acid with another polymerizable ethylenically
unsaturated monomer, preferably methyl vinyl ether/maleic anhydride having a molecular weight
(M.W.) of 30,000 to 1,000,000, most preferably 30,000 to 800,000. These copolymers are
available for example as Gantrez. e.g. AN 139 (M.W. 500,000), AN 119 (M.W. 250,000) and
preferably S-97 Pharmaceutical Grade (M.W. 700,000) available from ISP Technologies, Inc.,
Bound Brook, N.J. 08805. The enhancing agents when present are present in amounts of 0.05 to
3% by weight.
[0060] Other operative polymers include those such as the 1:1 copolymers of maleic
anhydride with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidone, or ethylene,
the latter being available for example as Monsanto EMA No. 1103, M.W. 10,000 and EMA
Grade 61, and 1:1 copolymers of acrylic acid with methyl or hydroxyethyl methacrylate, methyl
or ethyl acrylate, isobutyl vinyl ether or N-vinyl-2-pyrrolidone.
[0061] Suitable generally, are polymerized olefinically or ethylenically unsaturated
carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at least one
carboxyl group, that is, an acid containing an olefinic double bond which readily functions in
polymerization because of its presence in the monomer molecule either in the alpha-beta position

with respect to a carboxyl group or as part of a terminal methylene grouping. Illustrative of such

acids are acrylic, methacrylic, ethacrylic, alpha-chloroacrylic, crotonic, beta-acryloxy propionic,
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Met hods 100741Some enbodi ments of the present invention provide nethods to
protect the teeth by facilitating repair and rem neralization, in

parti cul awote1veseseée or i nhibit formation of dental cariP€3/USe@d0EI8IOr
inhibit dem neralization and pronote rem neralization of the teeth, reduce
hypersensitivity of the teeth, and reduce, repair or inhibit early enanel

| esions, e.g., as detected by quantitative |light-induced fluorescence (QF)
or electronic caries nonitor (ECM; conprising applying to the oral cavity
a safe and effective anount of any one of the conpositions described
herein. 100751Quantitative Light-induced Fluorescence is a visible |ight
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recrui tedq as panelists.
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Changes in electrical resistance before and after 6 nonth treatnents are
made. I n addition, a classical caries score for root surfaces is made using
a taCtrhfcﬁerHﬁ&’QﬁentIhe hardness is classified on a three point scale: hard,

| eat hery, or soft. In this type of study, typically the results are
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can balugpin sifeats oF Baely divided siliee qappeuseds somponentyl ithe thickewipga. | n some
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biofilmformation I n the oral cavit I'n sone e |rren eora care
conpoagenisonsn eaouite fs¥d té 6% i welghmf/tbas totd icompbsitiph agusedpH at | evel s of at
| east pH about 5.5 follow ng sugar chall enge. In sone enbodi nents, the oral
care conpositions can be used to reduce plaque accumul ation. In sone
enbodg 8, the oral care conpositions can be used to clean the teeth and
oral cavity. [0079]Finally, by increasing the pHin the nouth and

di scol®06yi ng Thattrad getsicompasitien may alseeptivdrBOLCLOC BRSGRATICB2016Y. 4&Bd4

enzymes include any of the available proteases, glucanohydrolases, endoglycosidases, amylases,

mutanases, lipases and mucinases or compatible mixtures thereof. In certain embodiments, the
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oral care conpositions are useful to pronote healing of sores or cuts in
the nmouth. [0080] The conpositions and nethods can be incorporated into oral
conposi t iwax0fan3ekhe care of the nouth and teeth such agCrastépmsises,
transparent pastes, gels, nouth rinses, sprays and chew ng gum

[ 0081] Enhancing oral health al so provides benefits in pronoting systemc
health, as the oral tissues can be gateways for systemc infections. Good
oral health is associated with system c health, including cardiovascul ar
heal t h. The conpositions and net hods provide particul ar benefits because
basic am no acids, especially arginine, are sources of nitrogen which
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addition to those shown and descri bed hereln shoul d be apparent to those
skill in the art and are intended to fall within the appended clains. WO

2012/ 36PCT/ US2010/ 045894 EXAMPLES Exanple 1 A conpsition conprising the
A e G L e R e
preparation of commercial oral compositions should be deionized and free of organic impurities.
Water commonly makes up the balance of the compositions and includes 10% to 90%, 20% to
60% or 10% to 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

sotbitol or any other component.

Humectants

[0067] Within certain embodiments of the invention, it is also desirable to incorporate a
humectant to prevent the composition from hardening upon exposure to air. Certain humectants
can also impart desirable sweetness or flavor to dentifrice compositions. The humectant, on a
pure humectant basis, may be included in an amount of from about 15 to about 70%, by weight,
in some embodiments; and from about 30 to about 65%, by weight, in other embodiments.
[0068] Suitable humectants include edible polyhydric alcohols such as glycerine, 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 humectant component of the
toothpaste compositions herein.

{0069] In addition to the above described components, other embodiments can contain a
variety of optional dentifrice ingredients some of which are described herein. Optional

ingredients include, for example, but are not limited to, adhesives, sudsing agents, flavoring
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L- Argi nine 0.5 Hydroxyethyl cellul ose 0.43 D basic potassi um phosphate 0.08
Pot assi um chl ori de 0.062 Pot assi um phosphat e nonobasic 0.043 Strontium

Acet at e OWOX2oi#gswsi um chl ori de 0. 0059 Sodi um fl uori de @COAGi&HDEIsHNI zed
Water, colorant, preservative, and flavoring agent(s)

agents, sweetening agents, additional antiplaque agents, abrasives, and colorants. These and
other optional components are further described in U.S. Pat. No. 5,004,597, to Majeti; U.S. Pat.
No. 3,959,458 to Agricola et al. and U.S. Pat. No. 3,937,807, to Haefele.

Methods of Manufacture

[0070] The compositions can be made using methods which are common in the oral product
area.

[0071] In one illustrative embodiment, the oral care composition is made by neutralizing
arginine in a gel phase with phosphoric acid and mixing to form Premix 1.

[0072] Actives such as, for example, a strontium salt, vitamins, cetyl pyridinium chloride, a
fluoride ion source, an abrasive, and any other desired active ingredients are added to Premix 1
and mixed to form Premix 2.

[0073] A toothpaste base, for example, dicalcium phosphate is added to Premix 2 and mixed.

The final slurry is formed into an oral care product.

Methods

[0074] Some embodiments of the present invention provide methods 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 early enamel lesions, e.g., as detected
by quantitative light-induced fluorescence (QLF) or electronic caries monitor (ECM);
comprising applying to the oral cavity a safe and effective amount of any one of the
compositions described herein.

[0075] 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
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gs TOTAL 100 Exanple 2 A conpsition conprising the ingredients described
in Table 2 (bel ow) can be prepared by any of the nethods descri bed above.
Tabl e 2 ROOLVEREBRI3AL WVEI GHT % d ycerin 10 70% Sorbit ol POTAS21R0NSNO] 6
Pol ysorbate 20 1

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.

[0076] 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
treatments are made. In addition, a classical caries score for root surfaces is made using a tactile
probe. The hardness is classified on a three point 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.

[0077] The oral care compositions 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.

[0078] In some embodiments, the oral care compositions can be used to reduce harmful
bacteria in the oral cavity. In some embodiments, the oral care compositions can be used to
reduce or inhibit gingivitis. In some embodiments, the oral care compositions can be used to
reduce levels of acid producing bacteria. In some embodiments, the oral care compositions can
be used to increase relative levels of arginolytic bacteria. In some embodiments, the oral care
compositions can be used to inhibit microbial biofilm formation in the oral cavity. In some
embodiments, the oral care compositions can be used to raise and/or maintain plaque pH at
levels of at least pH about 5.5 following sugar challenge. In some embodiments, the oral care
compositions can be used to reduce plaque accumulation. In some embodiments, the oral care
compositions can be used to clean the teeth and oral cavity.

[0079] Finally, by increasing the pH in the mouth and discouraging pathogenic bacteria, the
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Sodi um benzoate 0.11 Strontium Acetate 0.6 Phosphoric acid 85% 0. 08
L-Arginine 0.6 Deionized Water, flavoring agent(s), sweeteners, col orant
TOTAL 100WwOQ01223860 WD 2012/ 023936PCT/ US2010/ 045894  PCT/US2010/045894
CLAIMS An oral care conposition conprising

oral care compositions are useful to promote healing of sores or cuts in the mouth.

[0080] The compositions and methods 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.

[0081] Enhancing oral health also provides benefits in promoting 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 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 are
thus useful to promote systemic health, including cardiovascular health.

[0082] The following examples further describe and demonstrate illustrative embodiments
within the scope of the present invention. The examples are given solely for illustration and are
not to be construed as limitations of this invention as many variations are possible without
departing from the spirit and scope thereof. Various modifications of the invention in addition to
those shown and described herein should be apparent to those skilled in the art and are intended

to fall within the appended claims.
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a. an effective amobunt of a basic amno acid, in free or salt form and b.
an effective anount of a water soluble strontiumsalt. 2. The oral care
conposi t iwo 202008B6Ng to claim 1l wherein the basic am n@Cadaisdo1s43p4gi ni ne,
or a salt thereof. 3. The oral care conposition of any preceding claim
wherein the water soluble strontiumsalt is selected fromstrontium
acetate; strontiumchloride; strontiumnitrate; strontium/l actate;
strontium brom de; and a conbi nation of two or nore thereof. 4. The oral
care conposition of any preceding claimfurther conprising a fluoride ion
source. 5. The oral care conposition according to claim4 wherein the
fluoride ion source is selected fEXAMBHESM nonof | uor ophosphat e; stannous
fl uoriEge' feoldi um fluoride; potassiumfluoride; sodiumfluorosilicate;
amont#"Plé or osi | i cat e; amne fluoride; amonium fluoride; and a

conbi padon@iitivh dowrisihg i @gtddemnendescriied id MabRriabeloar) @ak bEpRPhict OF adf ofiNy
preceding claimin the formof a dentifrice. 7. The oral care conposition
of anthegnetbodgidescribed gbeve.n the folui of a nmouth rinse. 8. The oral care
conposition of any one of clains 1 to 7, further conprising a potassiumion
source. 9. The oral care conpositidablefl claim8, wherein said potassium

ion source is sel egted—ty oot frhi-trat tasshum chl oride. WO
2012/ 023936PCT/ US20610+0 j‘ 4%@%; ]ura! € rwf; “ilof’i oA of any preceding
claim further co \Xygitqlg a-strontiumglass hnrrplZy 11. The oral care
conposition of clal brANgperein the strontlium gPass coml ex conpri ses
stronti um sodi um phbyghxyethytetlelos¢ 2. A net hod t 00.43

Dibasic potassium phosphate 0.08

Potassium chloride 0.062

Potassium phosphate monobasic 0.043

Strontium Acetate 0.01

Magnesium chloride 0.0059

Sodium fluoride 0.00045

Deionized Water, colorant, gs

preservative, and flavoring

agent(s)

TOTAL _ 100

Example 2
A compsition comprising the ingredients described in Table 2 (below) can be prepared by any of

the methods described above.

Table 2
RAW MATERIAL WEIGHT %

Glycerin 10
70% Sorbitol 10
95% Ethanol 6
Polysorbate 20 1
Sodium benzoate 0.11
Strontium Acetate 0.6
Phosphoric acid 85% 0.08
L-Arginine 0.6
Deionized Water, flavoring qs
agent(s), sweeteners, colorant
TOTAL 100.000
pH 9.0
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a. reduce or inhibit formation of dental caries, b. reduce, repair or
inhibit early enanel |esions, c. reduce or inhibit dem neralization and
pronot e rwoiznev@bi3gati on of the teeth, d. reduce hyperseagiusemiownyssef t he
teeth, e. reduce or inhibit gingivitis, f. pronote healing of sores or cuts
in the nouth, g. reduce levels of acid producing bacteria, h. increase
relative levels of arginolytic bacteria, i.inhibit mcrobial biofilm
fomation in the oral cavity, j. raise and/or maintain plaque pH at |evels
of at least pH 5.5 foll owi ng sugar chall enge, k. reduce plaque
accunulatlon | .treat dry nouth, m_ whiten teeth, n. reduce erosion of the
teg;h, . |nnun|2ﬁ t he tﬁeth agai n§LAIMS ogeni ¢ bacteria and their effects,
and/ o t he teeth and cavity; conprising applying an effective
annuni of 8ﬂ€ﬁgF§F(@3ﬁ88no?F%m8 gh%ny of the Pgregoi%g EPa?nsgto a surface
of the ora} cavig yr@tivaasebhtestta Hakicnadao hdiériadfee or salt form; and

b. an effective amount of a water soluble strontium salt.

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

or a salt thereof.

3. The oral care composition of any preceding claim, wherein the water soluble strontium
salt is selected from strontium acetate; strontium chloride; strontium nitrate; strontium lactate;

strontium bromide; and a combination of two or more thereof.

4. The oral care composition of any preceding claim further comprising a fluoride ion
source.
5. The oral care composition according to claim 4 wherein the fluoride ion source is

selected from sodium monofluorophosphate; stannous fluoride; sodium fluoride; potassium
fluoride; sodium fluorosilicate; ammonium fluorosilicate; amine fluoride; ammonium fluoride;

and a combination of two or more thereof.

6. The oral care composition of any preceding claim in the form of a dentifrice.

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

8. The oral care composition of any one of claims 1 to 7, further comprising a potassium ion
source.

9. The oral care composition of claim 8, wherein said potassium ion source is selected from

potassium nitrate and potassium chloride.
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13. A nethod for pronoting system c health conprising applying an effective
anmount of the oral conposition of any one of clains 1 to 11 to a surface of
t he oral wewntyo2sf3ca subject in need thereof. PCT/US2010/045894

10.  The oral care composition of any preceding claim, further comprising a strontium-glass

complex.

11.  The oral care composition of claim 10, wherein the strontium-glass complex comprises

strontium sodium phosphosilicate.

12. A method to:

a. reduce or inhibit formation of dental caries,

b. reduce, repair or inhibit early enamel lesions,

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

d. reduce hypersensitivity of the teeth,

e. reduce or inhibit gingivitis,

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

g. reduce levels of acid producing bacteria,

h. increase relative levels of arginolytic bacteria,

i inhibit microbial biofilm formation in the oral cavity,

J- raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar
challenge,

k. reduce plaque accumulation,

1. treat dry mouth,

m. whiten teeth,

n. reduce erosion of the teeth,

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

p- clean the teeth and oral cavity;

comprising applying an effective amount of the oral composition of any of the foregoing claims

to a surface of the oral cavity of a subject in need thereof.

13. A method for promoting systemic health comprising applying an effective amount of the
oral composition of any one of claims 1 to 11 to a surface of the oral cavity of a subject in need

thereof.

28



