WD 2009/ 099452PCT/ US2008/ 058679 ORAL CARE PRODUCT AND METHODS OF USE AND
MANUFACTURE THERECF [ 00011This application clains the benefit of U S. Ser.
No. 61/027,435 filed February 8, 2008, U S. Set. No. 61/027,431 filed
February 8,w@Q@8/jedksS. Ser. No. 61/027,432 fil ed Februarcrn®2oo8ssgreand U. S.
Set. No. 61/027.420 filed February 8. 2008, the contents of which are

i ncor porated herein bym@fl_ecgag@Rcﬁfbtﬁl;,jDAQf) Mﬁ&ﬂd}b@ﬂmb@ﬁ [ 0002] Thi s

invention relates to oral care coggom tions rising small particles
together with a basic anmi no APM W%WT%%E OBnd to nethods of using

and of nakeoeg) t hesR aﬁ.qnsa@&i d14i9R he TRAHEROINE Ko Td i 7NYENTdd @by, uary 8,

100031Arg| ni ne and other basic_am no acids have been proposed fof use in

oral care2d{fiVat Sendic; V/EY7 43 fgd Echspagy §.1200% M-S iend¥a. @yU??i“l?dHﬁht ing cavity
f or mat i on pegtdart, 801008 SRNGISE KM Ny 6 1RHTIBS mealﬁeymaw bGR fed rqze.m SesiRased

t oot hpaste, such as ProC ude(r) or DenC ude(r), “for exanpl e.” contai ns
argi ni ne BredBgomemedchesgiviby efRrensm car bonat e, but not fluoride. The carbonate

ion is believed to have cari Oslflﬂib%ﬂof@@ﬁﬁ{/tﬁ?l I@nd the calciumis believed
to formin conplex with arginine to provide a protectlve effect. Natural

cal ci um Cf’dd@@{:at Ehis SRk rellaf%‘é\@ovtﬁ'ﬁl a3 é’s‘?ﬁcﬁw@l {) PﬁSIH%JH atllq)%f[fcﬁggo Sﬁl&s tal

structure it very hard) rela Irve nmust
be mll ed“’t"b dé’ﬂ%@amllﬂ? a@énr{i}’étlmrgﬂﬂ Z}Hdatbm@pdﬁeof using endjofguakingaheal ci um

car bonat e &f}é& {6 lis.| €ss desirable for persons having sensitive teeth.
100041Accor gly. there is a need for a stable oral care product that
provi des a basic am no aci BA&}KG&@HHQQEQHEMEN&H@NSUW as fluoride and

cal cium st l.l. intainin | ow,radi pactive dentin.abr S|on value
o) o Y0U08E S ki Bl Ui B0 in0 Bal Y% BES rotos P b if TR

hyper sens Btelbﬁhe\‘tﬁéetﬂayc B eanBbivivARYh mbhtilg d:d\ﬁ\iﬁﬁﬂn@‘ibrilﬁﬁﬁ&:llh EcnklﬁwQ@W

di scover ed. t hat fit .of the basic a ni ne. i
oot went Coted R ERE diei S ses 100 Rare S0y R B tegt s p bt o |

t hrough t hﬂnﬂﬂdlcdimzﬁﬁls DEininedlchrbpadit i lchiid Eiboab@, buthbCiliokite.t TR cafbesgace of
t he basic.am €$ ac,j d hellﬁ bl ock the dentinal. m.crotubul es believed to be
r esponsi bf% i BFic¥die Pavgica feprapertiesnd e calaipmga believehiodpm BoRkdnpasses

oral car emnmﬁhd:b@rwumqarae&h@@&e@f NhtGtaNEhIdilg c2BBRad RASIKARGVALE &L i ve 1N
t he accunul ati on of plaque, reducing |levels of acid

inhibitin redu n

produci ng%’(PEFélrIY dyel “d?‘%%@’?‘é'r%“&cmfeéﬁiah’ég HIVPR l}ffgi)tﬂé‘étel*ﬂll"fﬂm gt partidesoas
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The invention al so enconpasses conpositions and net e oral
cavity anlfSpiesiFabieior pgssans Beyingsengtive 8th.pr oot i ng oral health WO
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cardi ovascul ar healt uci ng potent em C I nfection
via the oF‘alnotﬂFlﬂéﬂfb@"EfﬁfDUWquhié siginas fppraie anﬁngdcmmmyhlltsssll raznntalmmlo adewe

co ?};?Is !s;[ L\%lc{a@t VeRBRASHEsBA vaihe hﬂﬁ}d A4 189) optitad protddtiSis SeRL L pauents sbffenng

?rom hypersensitive teeth.
BRIEF SUMMARY OF THE INVENTION

[0005] It is now discovered that the benefit of the basic amino acid, ¢.g.. arginine. in
treatment and prophylaxis of sensitive teeth can be greatly enhanced through the addition of
small particle materials. which in the presence of the basic amino acid, help block the dentinal
microtubules believed to be responsible for dentinal hypersensitivity.
10086] The invention encompasses oral care compositions and methods of using the same
that are effective in inhibiting or reducing the accumulation of plaque, reducing levels of acid
producing (cariogenic) bacteria, remineralizing teeth, inhibiting or reducing gingivitis. and in
particular. reducing dentinal hypersensitivity. The invention also encompasses compositions

and methods to clean (he oral cavity and provide improved methods of promoting oral health
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an effective amount of a basic amno acid in free or salt form a small
particle fraction conprising at |east about 5% e.g.. at |east about 10 to
about 40%vof20admodser mul ati on by wei ght. wherei n the par Ptctlussodsass7a d50 of
| ess than about 5 pm and optionally further conprising an effective anount
of a fluoybdgsERu KBith Qngudmé caidisb@drIneMii. dg. 33 reduchOORRdnt e (o3 Bdtbmic
particle fraction may be, for exanple, an abr asi ve. e.g., selected from
preC|p|mdumdnaahbegndbammﬁnate and silica and m xtures thereof. 10009]1n
sone enbodi nents, the conpositions may have a | ow radi oactive dentin

abr asi ofOOﬁa] ue T(hRE)ﬁQentien thus cbmpssdshanralsangtcoipOsitien (a CombpostoB@-thabout 130.
e.g., out .3 abpg 70. 100101The conposition optionally conprises at

| east SRty . gdentifficq, COPTISING) ¢ 10% e.g., at |east about 20% of an
abraS|ve havi ng_a .d50 | ess than about croneters e.g., about 0.5 pmto
about 5-pm &b gffectiys P“‘E%‘“Wé\?l%&cé“‘d%d%‘? ‘“atB‘EFLHr s8lLfo 0 about 4 pm or
precipitated cal cium carbonate having a d50 of about 0.5 pmto about 3 pm
[0011] Fir exampriéparfipledrastienpeapieng at leasbatioas p . g1 - ﬁbleawgowsloﬂﬁ abpid f or m
of arginine RHGTRRNALSuldifod WURhL Whefetn IRUHIBIAAOL L 43 BPROSPRFHSbw 3N

t he abrasive conprises pre ed cal cium'carbonate. Tn anot

enbodi nent, fumeakBsic anlno acid is arginine bicarbonate, the quorlde i's
sodiun1nnnof|uorophosphate and the abrasive conprises silica. [0012]In
sone enfipdi rrsﬁa dhally REtHePESHIpradin®ah Effciine amEONTiaTRBride sItQRIg. assohfbaet ant ,
e.g.. sodiumlauryl sulfate; an anionic polymer, e.g., a copolyner of
met hyl vi nyl fleemdsrsabind mal ei ¢ anhydri de; and/or an antibacterial agent,
e.g., triclosan. [0013]In particul ar enbodi nents, the Conpositions of the

| nvent i (1008} e i%etshellfp@rt'ml@fracaiodemyi e, farexaopisr irsibmasivaldig.isoleated iftogr edi ent s
selected from ne or ter. gbr.asive rfactants f oam ng agents,
vi t ami nBIECIpYpY ?§“mbﬁ¥ ?Fa a Pghuﬁﬁﬂﬁﬁg anti mi crobi al agents,
preservatives, flavorings, colorings and/or conblnatlons t her eof

2009/ 099%!92PCT/‘US?‘G@SW‘GS@GWtSthcsCHﬁ]IPPSIB%IFSt‘P@f bavejaoy rdipaslivaLdERi %Wﬁﬂhon

ar gi ni ne,j ﬁ@ﬂ{ﬁﬁk ee%gn &Ka wolat PAO'Q, & NBolll 5 - %HQH‘ﬁ)Se §e%99&83'ob| Bolieto.

hypersensitive p repalt precarious lesions In the enanel and

or of or ¢ AOBE° nafhsPRRoBEREH bR B RapRLecq] G0 R VE 68 RIPR! B baBRN"Ly 2

particukat, at ReQBouti20% &f hydeishesiazb o d5atleahar aﬁoucahmtwm@tafsbe@ataeoms a
hi ghl y crystalline structure, making it very hard, whereas precipitated
cal ci umddambdmalioat b gnmeE:. pﬁmashaamd ardSPof Abow Bl 1an ta flmuef eneorpredipigpted | ower

abraS|V|ty, while stil] dequat e Ieanlng power. 100161lt is
nor eovef? %HH‘P’p‘WE‘?“ﬁE”I}V‘ f"&ﬂfiﬂs%tc}?é'go‘f‘ﬁ)e? 'h%\‘ft% of fluoride and a basic

am no aci d. %% ginine, in an oral care product according to particular
embodi mi#fd] of Or'iéx%i’ﬁlé@e'ﬁtonﬁ srbAdingat dhobhsiceininpesigde el BenetiirginBey ond

and qya!bictaﬁ)t %(@lt ﬁhélilcgfgrg{)dl(x Ym'ﬁlerdi)?lgs iteQ %?cghg%gragl% @ngI%EEOS' tions

conprising e Fve amoun r"corpound separ at e n pronoting
rem ner @fdci}ﬁﬂatedmalcnﬁpembomge pinexnothiet ﬁUBOdlmsnlOﬂE baandneMm(tisrtgglonnl heal t h.

It has over ﬁ und t.hat thi on ca @ Hrther enhanced
additio Cd? ORAEHAF HUPATS S SPEURHPAL] %é“o ?R!‘H‘errﬁ‘vl EPHESVREPHPTIE ! fa®
m crofissures in the enanel and microtubules in the dentin. 10017]The
presencéYRl a Haspee smbadimesisy thedfornyation fupheisGomrises YLrHORie Syrésting 8-

bact eri @)gjum lauryl sulfate; an anionic polymer. e.g., a copolymer of methyl vinyl ether and maleic

anhydride: and/or an antibacterial agent, e.g., triclosan.

[0013] [n particular embodiments, the Compositions of the Invention are in the form of a
dentifrice comprising additional ingredients selected from one or more of water. abrasives,
surfactants, foaming agents, vitamins, polymers, enzymes, humectants, thickeners,

antimicrobial agents, preservatives, flavorings, colorings and/or combinations thereof.

[0014] Without intending to be bound by a particular theory. it is believed that the presence
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adhesion to the tooth surface, particularly when the basic amno acid is
provided in conbination with an anionic surfactant. The conbi nati on of the
basi ¢ amwo 2aevd94s2d t he ani oni ¢ surfactant and/ or ani oRCE/(SQI0p/0E867€. g. .
PVM MA al so enhances delivery of antimcrobial agents, particularly

tri cl osafsmdlDghtBAING o BxembiieNwih dussifive bibcal d RANPASEE §luFRhOBESotuBuIEE )
reduce or inhibit formatjon of dental caries, (ii) reduce, repair or _

i nhi bi t '55PRISEAG o5 hapqreadsigivg testh aikhednmnair presagous lggjonsdp dog @@nisland dentin.
quantitative light-induced fluorescence (Q.F) or electrical caries

measur e8] ( Edvpne ginbedimeaureapidated giigipmtcagwmiiges a¢ricrallyi roplcand ipradiret e
rem neralil.zati f (TN rsensjtivity,of ..the teeth,
(v) r ed%%éélag\'rd I nhnlgltgi W@?Oﬁ]‘g%%‘%“g t\6(})\‘/3 i%%g}sig%%¥gﬁﬁ§§f ﬁ]ﬁﬁl Yof! 'gsllé eoéheglrle(t(]:ut s in
t he nouthat n{tiral Jaldiaduwatoharedlasa bfghicirgstpliinel seiddgehaskiag itavery Mird,i Whdréas
increase relative levels of arginalytic bacteria, (ix) inhibit mcrobial

bi of i | nPREWHAESH 6HCUA 3RRPgIcs 2BgiRhoys ardayosefriablegthgredire hayRg Al eI aque pH
at | evels.QlirgtvHigash AR s Radud Ok /N ugar chal l enge, (xi) reduce
pl aque acguﬁdﬁéf#on, FEWP) ?%%hcg éry nndfﬁ?wékiii) reduce erosion, (xivV)
whi t en eeth ' 0L et ai ns rd.-ogeni c
pact or i 10016l gi s it SRR R 3R RERAGTAE oMb ot EPlA0 RNy S Bhe BRI
syst em acillend.t drgininecinlgi orgl e pliodva scedrding lepdrtibylacergbodifynts efithe ipRgent
potential for systemc infection via the oral tissues, conprising applying
a ConpodERyy IBPSLtCﬁ%mW@ﬁFf Bﬂle?i& Repyanching quakiigtivgly dafferent fggm yhat Gandig a

2 CompoEneHe ifd B Uiy dligrent g
her oot 2o hE 808 o b Eape Pl iR B R s Ry R B e

| NVENT| pin@ging rathinBeé gatiopt repairih@ @i darfoas lasicast dndrenhinesn gonihdaBlesitdas or al

care conpositi,on (.Co sition.1.0) .c rising an effective a nt .af a
s o R FERARGS s Sfidh o pE i B BheFT o E ad iR s SO Pmle

conpr i shitgsiad, Wwit@dsthapRaus hapofilemBrofisdlret BARE cAfR land B @fubulg if @ereh@t.i on
by wei ght, wherein the particles have a d50 of |ess than about 5 pm and

opt i onajdoy 7f Ur tAEHrGERRIJrSi AGicamhifd A8&1d A& ﬁmmgngfrmé\d% HRILE T cRPHT Ce,
e.g., a soluble fluoride salt: for exanple any of the follow ng

conposi tdlgaion 14 1hg (qotiCewnarsi paroenlarlywirtrethe ibpsit hmivawidisgmovidedaioi d i s
arginine, lysine .citrull.ine. omthine creati istidine,..

i 2 nopr A Kf b bk Frasf e bR Fam R Qdhe B ubldicid e

conbi nakniens sttteie0hnd/dr thighiECpoRaRr EicQPVMOIALaIsh. Ahavdeetgivery e basi c am no
acid has the L-configuration. 1.0.3. Any of the preceding conpositions is
provi de@ntimiciabel pegng, partiguEy trnedesag. di - or tri- peptide conprising the
basic am no acid. 1.0.4. Any of the preceding conpositions wherein the basic
am no atl0d8] s dihgiimienaon dug further engogipassee metha@ls 5o Ahredoée ohiehipit dormditing
conposi t wher ej asi.c_am

comos] L R AMRG b D R AR e L o

conpri seg qadr@itddive éight-induced fluorescence (QLF) or electrical caries mcasurement (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, (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 about 5.5 following sugar challenge, (xi)
reduce plaque accumulation. (x11) reduce dry mouth, (xiii) reduce erosion, (xiv) whiten the
teeth. (xv) immunize or protect the teeth against cariogenic bacteria, (xvi) clean the teeth and
oral cavity and/or (xvii) promote systemic health, including cardiovascular health, e.g.. by
reducing potential for systemic infection via the oral tissues, comprising applying a
Composition of the Invention to the oral cavity, e.g.. by applying a Composition of the

Invention to the oral cavity of a subject in need thereof.
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phosphate. 1.0.7. Any of the precedi ng conpositions wherein the basic am no
acid conprises arginine hydrochloride. 1.0.8. Any of' the preceding

conposi t iwoemeesen t he basic am no acid conprises ar giParnS2@8l05sve.
1.0.9. Any of the precedi ng conpositions wherein the basic am no acid
conpri ses arginine bi pRMRONEEDESCRIEROADFAfHE eVERGGEsi Nng conposi tions
wherein the salt of the basic amno acid is fornmed in situ in the

for mul agi.RRalYesREMid@! | zation of the basic amno acid with an acid or a
salt of Tan acid. WD 2009/ 099452PCT/ US2008/ 058679 1.0.11 . Any of the

pr ecedi nNPesi.t.i.n J : . f i 1. 06: aci gh is formed
By nout |t TEat g R AR LGS EbMp IS aR ko coltpoRsh FCAmARnALL S, 1 T,

conbi natamoprismg h the fluoride salt. 1.0.12. Any of the preceding
conpositions wherein the basic amno acid is present in an anount
correspondi ngh ¢MectibobhothtbMwbasibmminadidin fid oMsalt Borng. 9., about 1% to about
10% e.qg., about 3%to about 10% of the total conposition weight, the

wei ght pf thgsRashatidRimeLGctshPingadddscaioat 64, 8. faf ResIRBS@ 2098 &R the
1.0.13. Conposition 1.0.11 wherein the basic amno acid is present in an
amount of abbumulation ly  weRlyf whersin the anrtiglgirpers a d ¥hofdessghan about 5 pm: and
1.0.14. Conposition 1.0.11 wherein the basic amno acid is present in an
anount opfticabby furthentamgiisofg arheffacovabkmoarpdsifluoode smirghe.g., b ©lubk: Borjlesi ti on
1.0.11 \i\hﬁrei,n t he ba hc [a{p no acid i.§ Ptesent in an anount of about 3.75
wt. 9% of?lt h¥ T8 lBeaBKH‘E i 'PT O REPERES M9 ™S0. 16. Conposition 1.0.11 wherein

the basi¢g amng acid is preﬁent {n,an anpunt. of about 1.5 w. % of the
t ot al Cb’ﬁﬂosi t i%’?’Rﬁé’i“@Htl:o wherein the basic amino acid 1s arginine, lysine, citrulline.

ornithine. creatine, histidine, diaminobutanoic acid. diaminoproprionic acid. salts thereof

and/or combinations thereof.
1.0.2. Composition 1.0 or 1.0.1 wherein the basic amino acid has the L-configuration.

1.0.3. Any of the preceding compositions is provided in the form of a salt of a di- or tri-

peptide comprising the basic amino acid.

1.0.4. Any of the preceding compositions wherein the basic amino acid is arginine, e.g., L-
arginine.
1.0.5. Any of the preceding compositions wherein the basic amino acid is partially or

wholly in salt form.

1.0.6. Any of the preceding compositions wherein the basic amino acid comprises arginine
phosphate.
1.0.7. Any of the preceding compositions wherein the basic amino acid comprises arginine

hydrochloride.

1.0.8. Any of the preceding compositions wherein the basic amino acid comprises arginine
sulfate.
1.0.9. Any of the preceding compositions wherein the basic amino acid comprises arginine

bicarbonate.

1.0.10.  Any of the preceding compositions wherein the 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.



1.0.17. Any of the preceding conpositions wherein the fluoride salt is
stannous fluoride, sodiumfluoride, potassiumfluoride, sodium nono

f | uor ophosphatsn9dssedi um fl uorosilicate. anmoni um f | uor oPCITIUS2008/0586M Ne
fluoride (e.qg.

N -oct adecyl tr iAWJNh@BQE%%“@G]%d\JMJnE Shérep! 2Rk bf themMeE ekl dR) -

amoni um fluoride, titaniumfluoride, hexafluorosulfate, and conbi nations
t her eof . lfoumedbymppptralizatine op thedwaiic ngieoapd &1 formngraher wiar to hembingdm de sal t
is a fluorophgsphal.e, 1. 0.19. Any of the preceding conposition wherein the
fluoride salt 1's sodi um nono fluorophosphate. 1.0.20. Any of the preceding

conposi ti.ons wherein the fluoride salt is present. in.an amunt of. about

0. 0% e O oAb el bhbto st At BR R o rGhE s 3 Any o
t he precedini@nCeIResdidins bber®el Wtldheo Abdien b de. %atk. RFON 198 dbbikorgede ion
in an anount of about 0.1 to about 0.2 w. % of the total conposition

wei ght. | <9, 9Puinkip opbaukd Opr efdbeiion cemrpoken Weisht, Wiveweight affike kasicuamnigo
fluoride s i i i in an anount of from about 50 to about
) a%lélpegx{gzoé\g{lc%ﬁ@e% %s%?{]é 8e k.

25, 000 ppm e precedi ng conpositions which is a nouthwash

havi 250 2009/.099452PCT/.US2008/ 058679 i bl
Tvord e Se8hedig LA BeRgE e Tl MR B! $84Epout

2000 ppn1auﬁhkabbeﬂkh@@r&mqﬂgumlQQ%FQS.Any cube preceding conpositions
wherein the conposition conprises about 750 to about 2000 ppm fl uoride ion.

1.0.26. Ayi40f  tdengsRRAI091 GABRASIHE bAS aRrR1ds HREHATRRSmbLADGRHRTS Ses
about 1000 to about 1500 ppmfluoride ion. 1.0.27.Any of the precedi ng

conposi t i ovs Yaigheiotl chmpestipoyiighbn conpri ses about 1450 ppm fluoride ion

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 preceding compositions wherein the fluoride salt is stannous fluoride,
sodium fluoride. potassium fluoride, sodium monofluorophosphate, sodium fluorosilicate,
ammonium fluorosilicate, amine fluoride (e.g.. N'-octadecyltrimethylendiamine-N.N,N'-
tris(2-ethanol)-dihydrofluoride). ammonium fluoride, titanium fluoride. hexafluorosulfate.

and combinations thereof.
1.0.18. Any of the preceding compositions wherein the fluoride salt is a fluorophosphate.

1.0.19. Any of the preceding composition wherein the fluoride salt is sodium

monofluorophosphate.

1.0.20.  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.

1.0.21.  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.

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

fluoride ion in an amount of from about 50 to about 25.000 ppm.

1.0.23. Any of the preceding compositions which is a mouthwash having 100 to about 250



1.0.28. Any of the preceding conpositions wherein the pfl is between about 6
and about 9, e.g.. about 6.5 - about 7.4 or about 7.5 - about 9. 1.0.29.Any
of the prwoedivyossenpositi ons wherein the pH i s betweenPalbaiseoo8/0586and about
7.4. 1.0.30. Any of the preceding conpositions wherein the pHis

appr oxi matppnyavagluble @luoride Bdn31. Any of the preceding conpositions wherein
theis about 8.5 - about 9.5. 1.0.32. Any of the precedi ng conpositions
further 1 @opri sAfdo faidblsasdent e HA/Mniaboh 50 10 db&it 3800 Pen lavaREI0 ®Irde
precedi ng conposition wherein the abrasive or particulate is selected from
sodi um bi daf-bonat e, cal ci um phosphate (e.g., dical cium phosphate

di hydrate), calciumsulfate, precipitated cal cium carbonate, silica (e.qg..
hydr at ed.0s25 i ca)ny dfMomprorédieg cahpositrrumsmdieiegiethegenippsigpn pbragtises apar 76¢ kes,
e.g., pol y@t hyJ()?He' a[rﬂd canbinations thereof. 1.0.34.The inmmedi ately

pr ecedi ng REHEOSPPPBRVREF AT the abrasive is sel ected froma cal ci um
phospha e.g., dical cium.phosphate di hydrate), cal.ciumsulfate,

preci pi ﬁgltﬁd 2 fingi Qb repesing TRGSH RS WiEred! theigompatiHan Emprases 2bqual@9Qim

pyr ophosphgtigo@ndo¢ gprhimatiuesmn. t hereof . 1.0.35. Any of the preceding
conpositions conprising an abrasive in an anount of about 15 w. (1/0 to

about 70 W+ % , : 1001 wek ) . . edi ng
CONposi 1(:? iO(')~n7é co}QT r‘?‘gﬁ%g&g&js“%ﬂ %a?t%dinglqé]%?@tgic\c}énp? srlgg? ?@ﬁpﬁ%ﬁ g’%kﬁ'\tggg‘{‘
about 5% hppm figoraled&@ of | ess than about 5 ttm 1.0.37. Any of the preceding
conpositions having a RDA of |ess than about 150. WO

2009/ 09945BPCT/ Aiy26106¢ P8&ilde dorfipaBiohn Wwhefeir the ppl 8 &eadeg abeNEamid taboitsy,

havi ng a RDA of about 30-_about 130. 1.0.39. Any of the preceding

conmposi t i dné: Y1 g —RbRIA-HPT ALY -O3020ubhout 70. 1. 0. 40. Any of the

precedi ng conpositions conprising at |east about 5% snall particle

synt het il g’--’e?r-mr phbLal 1B piceedingigunpgssians yhereabgioHais benyeen about415 meyabeft t he
precedi ng £pnposi tions conprising at |east about 20% small particle

1.0.30.  Any of the preceding compositions wherein the pH is approximately ncutral.
1.0.31.  Any of the preceding compositions wherein the pH is about 8.5 — about 9.5,
1.0.32.  Any of the preceding compositions further comprising an abrasive or particulate.
1.0.33.  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 (c.g.. hydrated silica), iron oxide,

aluminum oxide, perlite, plastic particles, e.g., polyethylene. and combinations thereof.

1.0.34.  The immediately preceding composition wherein the abrasive is selected from a
calcium phosphate (e.g.. dicalcium phosphate dihydrate), calcium sulfate. precipitated
calcium carbonate. silica (e.g., hydrated silica). calcium pyrophosphate and combinations

thereof.

1.0.35.  Any of the preceding compositions comprising an abrasive in an amount of about 15

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

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

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

1.0.37.  Any of the preceding compositions having a RDA of less than about 150.



preci pitated cal cium carbonate (d50 about 0.5 - about 3 urn). 1.0.42. Any of
t he precedi ng conpositions further conprising an anti-cal cul us agent.

1. 0. 43. Aryoahosdeesspr ecedi ng conposi tions further conpri ®CMASAV8/058679
anti-cal culus agent which 1is a polyphosphate. e.g., pyrophosphate,

tri pol ypbgsphatagy ofihd¥esmmigrhgmpitiahehavenga R DA SMBULB0 S@ldut T30, M
1.0.44. Any of the precedi ng conpositions conprising at |east one

surfact aptzg, 1. %@%fﬂ{wp@éedtﬁgecomg@@mhmaﬁ@mam bPAFUEPECRE NG at | east
one surfactant sélected from sodiumlauryl sulfate, cocam dopropyl betaine.
and conppnat i ong, .t : ' it d.
conpringgﬁan gﬁVéﬁﬁgﬂgﬁ??gggﬁﬁﬁ*@?¥8Qﬁ?ﬁ&ﬁ?ﬁéﬁqﬁﬁéanggzgﬁﬁ%“%gﬂ%%sitions
conpri si ngystbetic anmorhiadusysilics (i Fasteut 1 - Gbal8 4Amy). of t he precedi ng conpositions
conprising at | east one hunectant. 1.0.49. Any of the precedi ng conpositions
conpri si.nglat |Aegsif ensretudirecionnioss@hecdragtidingmiedsy steni 00%sarabiipaglcland
conbi nations  thereof. 1.0,50. Any. of the_ precedi ng conpositions conprising
at | east @ﬁ?“ﬂ@“?ﬁ@k?”ﬂFQbBTﬁﬁﬁﬁoépoFﬂ%Sp?@%%gﬂw conpositions conprising
at | east one polyner selected from pol yet hyl ene gl ycols, polyvinylnethyl

et her mhleiZe adiny of Hrarrgersing cogmoygléze&ﬁmeﬂ@@nwn@ an @RI ¢AleWeeA2gBt i vat i ves,
for exanpl e carboxynmethyl cellulose, or polysaccharide guns. for exanple
xant hanl §udh or Aseraldlyeraeadinpegmpagiigne birthicheamprsng dreddofalcujusagsnt vagh of

the preceding. ¢ gsitions comprisi .gum,st fr nts.. 1.0.53. Any
of “the pr toar G BSOS 1 RCP RoRR T & R RRARS sEhed B bt B

col ori ng. sddidnbAltAsyn.of the precedi ng conpositions conprising water.
1.0.55. Any of the preceding conmpositions conprising an anti bacterial agent.

1. 0. 56. fow4of tAI dTMRCHRLE S COMREIton® BSMEXT hiStRFoANsidntiapact eri al agent
sel ected from hal'ogenat ed di phenyl ether (e.g. triclosan), herbal extracts

and esseptsal iy Sreeed ASEIILiIINO AR AOIAERPETY LSRA0R! QR8&TGrom

sodium lauryl sulfate, cocamidopropyl betaine. and combinations thereof.

1.0.46.  Any of the preceding compositions comprising an anionic surfactant.

1.0.47.  Any of the preceding compositions comprising sodium laury! sulfate.

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

1.0.49.  Any of the preceding compositions comprising at least one humectant selected from

glycerin, sorbitol and combinations thereof.
1.0.50. Any of the preceding compositions comprising at least onc polymer.

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

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

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

1.0.53. Any of the preceding compositions comprising flavoring, fragrance and/or coloring.
1.0.54. Any of the preceding compositions comprising water.

1.0.55. Any of the preceding compositions comprising an antibacterial agent.

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

halogenated diphenyl ether (e.g. triclosan), herbal extracts and essential oils (e.g., rosemary
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extract, tea extract, magnolia extract. thynol, nenthol. eticalyptol,
geraniol, carvacrol, citral, hinokitol, catechol, nethyl salicylate,

epi gal | ocwbeotdwargal | ate. epigal |l ocatechin. gallic aci dPCRUSR@I8/ 088679 act ,
sea- buckt horn extract). bisguanide antiseptics (e.g.. chlorhexidine,

al exi di ne catraqctes Blitich@jagngliabardealyyrdlnmenttol. eeapgisldgerfidol carvacrol,

cetyl pyridiniumchloride benzal koni um chl ori de, tetradecyl pyridinium

chl ori de (Citptyh ““Nf—“toétcf“ééll‘qéc’gﬂiawl @ﬂlﬁyﬁtﬁy?ﬂlﬁllmﬂfﬁ?lﬁﬁlgélrl‘i‘%léfp("FthP@)C}““ phenol i c
anti septi Cg%lhchx@?&emlgvd’l%ttgﬁt ?éﬁ' ﬂfcﬂ?aorr?&nﬂyﬂ u'aﬁvdegﬂgfseﬂﬂ .d' ne,

del mopi nol”, l'uor, metal ions exanmpl e. zi nc
citrate. ﬁlbmmmmsalcuslmd:@m@mmhaé)t @uaternam dBH]hGIBl)m cempguindsge.gne. propolis

per oxybor AEE BRI ek Bnae LFerGRRRART AR e der fRrad v horide
nmonopert hf{‘TPG&@@-le@a@é@l -Ylesh ﬁﬂ'ﬁ(ﬁm@:ﬂldchﬁt&r@DE@@P'i)hé’rlol@taﬁﬁfe%hgs h@’l&g}ﬂe

sar cosi ne sul fate. dioctyl sulfosuccinatc, salicylanilide. dom phen
bromi de, sl iméﬂnguwétla?a|pﬁ®1doam>dmehé¢lmppmet |S@|luﬂ1@rdepml/@m(p@ zing$als,
preparati hi ori t r eqoi

D Or 57 Any Ol b St o fBgal ot SR P LY sh i o alinarg

conpound. oﬁy@natlﬁgﬁagdnm (bigt. QllydﬂfgelabeﬂoeﬂstblﬁfwedﬁothSbel’@fcﬂjdrdﬂé banmat ory
factors selected frommatrix metall oproteinases (MW s), cycl ooxygenases
(COX). Pasroxyerreonagqliihihaliciacid and itsisplts mangprtialic ggidewd yigsalis apgesters,
transform 1 [ nt hase
(i NOCS), | |a$(g)lr rgir,;glt‘1 ztaefsg% rsaﬁeaisn;g%r\%%cf tga@géf*glc&{l)@s mﬁ%%g&éaﬁ%%&@%

| L- 1 Receploonphtsdomnat atthikbpiask o¢thpAK) andetigsr pgesridotoattrif nioves asipinr i n,

ket orol ac,_ fl urbi r.of en. napr ox ndonet haci n, aspirin.

ket opr of ef™ Pﬁfﬂ#‘89$&§(‘?{“w&s nduiiresiagy o ﬁg}eo‘JPWBB‘éual aretic acid, and
m xtures thereof. 1.0.58. Any of the preceding conpositions conprising an

ant i oxi 4ArY: e Ajy.ofdg Iéfé‘E"é’éP& FBPRASHIONG FATRILRHET SHi-HYlaBM AT Y ERFPAENAN0.
PQQ Vitarng Cg' & meFt@erfot l%asl\énte%@ll@st'%r@ﬂﬁfa% B8R RPRd ARt ur es

t hereof 1. 9. Any of the preceding corrp05|t|o s conprising triclosan.

1. 0. 60. Anynmillql)lr:aelpuseeéMMlys)cquhuauygmm (395,08 P@iEﬁlgnarieminnilecﬂprlLalB agent

1o 61 Ay Bt RnE e g reipang ehen B AT a0 orBaRR e aRidount

of about QyRthadeQiNbON hydluMhhidaPeca@Bpsi®f nhd@urtiRtigd ka%?ﬁrnglik@ﬁar\!@ll_gm
LO. 62. Any of the preceding conpositions conprising triclosan in an anount

of about Regoptef Asseeiatedtkdhased )t Hhclagted Fpm apuingBetarpjaco fluthhiwofsnecedi ng

conposi ti ) S )

2005/ 099438 B TR B bILELRAR SRy i%”e*oﬂr% ST areclofetiic agigs ng

conpositi0m&hﬁ¢h@nh&bﬁgaadmhMUﬁﬁnngsmgeaf 1. 0. 65. Any of the preceding

conposi tions conprising a whitening agent selected froma whitening active

sel ect ed ofy30m tAWy Jtkdhpre€ciNsd Snhpt@itidhs @@ﬁ@ﬁ@: 8n afRkalantC RlOIskle8d from

per bor ates, percarbonates. peroxyacids. pochl orites, and conbi nati ons

t her eof 1.Ubc GeuREgnsisting RECprasewnt @gocm@o itangns. Yiamindt. \Gemph iAs iapgghole-

hydr ogen eroxi de source, e.g., urea peroxide or a

per oxi de gﬁ%ﬁMMQﬁ:Qﬁdﬁxﬂﬁ%gﬂﬁfaﬁguch as peroxyphosphat e, peroxycarbonate.
or exanpl e cal ci um

b
B:;og;gﬁlgspﬁggxx "”gﬁ%é‘?’%Fg?’B"S‘%‘ng.CSPAPE‘é‘P%Z%%{?%‘“‘perox. de, sodium

per oxyphasphat e, otassi um persul fate dro en _per oxi de
el Al e wﬂd’ﬁ%&%%@aﬁ? A5 FOUPYRE BTGB BOHG Gy R pmoutt
conpl exes.ofhpfi 001 An:}bogfﬂ\h.‘e’A)Wf@Ii‘éBt@ta'I‘Goxﬁ @t digRs further conprising a

source of cal cium and phosphat e sel ecte rom (i) cal ciumglass conpl exes,
e.g., Cahghum éaﬁlh@gsédn'uﬁﬂh%%s c@ﬁ g?c%hm.ﬂm AhAR bPatsRlogxes.
e.g., casein pho phopeptl eanDrp ous ca osphat e.
to about 1 wt. percent of the total composition weight.
1.0.02. Any of the preceding compositions comprising triclosan in an amount of about 0.3%
of the total composition weight.
1.0.63.  Any of the preceding compositions comprising triclosan and Zn** ion source e.g..
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1.0.68. Any of the preceding conpositions further conprising a soluble
calciumsalt, e.g., selected fromcalciumsulfate, calciumchloride.

cal ci um nworeaes9d4sal ci um acetate, calciuml actate, and EOFRISP@BI068639
thereof. 1.0.69. Any of the preceding conpositions further conprising an
agent thatidcnienéeres wth or prevents bacterial attachnent, e.g.. solbrol
or chitosan. 1.0.70. Any of the preceding conpositions further conprising a
physi ol pgisaal | WndFaRt Qi RARgHsHidhS & hpristhda whil@lias agdam ni trate,
potassiumcitraté. or potassiumchloride, in an amount effective to reduce
denti na NSi tal V)i £ ~edl R4 Ik | I Si ng
from abio'g't%g'o. 1‘%11 y(?tfa eo%r? %%?@?bogn‘ﬁhggﬁ'ﬁ'fﬁg%ﬁﬁ}&g@%g%ét’]gf)?ée&%‘g?‘ggé‘ ium
sal t, e.gwhipoihgsstivesechicteddtan trediroup Eosiasisd oiperdiides, detal thlorizg. Any of the
precedi ng conpositions wherein the salt of .a basic amno acid i.s arginine
bi car bonatpgr,%o ¥ P‘TrﬁﬁS?'Hléesr BergX ¥ty ﬁ?ﬁﬁ@f’ﬂgﬁ?’oﬁo@ éff‘lé',on%ﬁ‘ﬁmf) e abrasive
is precipitated calciumcarbonate.. 1.0,.73. Any of .the precedi ng, conpositions
wher ei nlPRE- saAYSH Bif EeGaM LA sUionyTyrbenr R sing Hfdg‘é%aﬂdﬁﬁﬁx de qrige
fluoride 54396l BeROLRE 96 HOQPNREPHEbRde 814pdBRidaRAIRS! dndisk &d. 18N as
1.0.74. Any of "t he precedi ng conpositions eflfectl ve upon application to the
oral cavi tpgrox9phosha2€ PeryobaRCT PeSRONS /PeBBGTIHcaie.gor pewsitphatgsakthiferg, to (i)
reduce or inhibit formation of dental carie i) reduc repair _or

i bt preauaieBisu BSpios el o imrarocle bt LERYER ng AR Soflm
quant i t at 'p\é%xgblgﬁbhdtélgi!dg PotabdiNREUENEE of Rldrbg p&beiat pbigRler EapleSes
measurenent (ECM. (iii) reduce or inhibit dem neralization and pronote
rem ner al ispelt #sdrydesfgen peroxslstielyinx) pyfreidens nolpedrsenwilacsi ty of the teeth,
(v) reduce or inhibit gingivitis, (vi) pronpote healing of sores or cuts in
t he moutB.67( vi iAnyrod diuciret aslineg eonafosiionsl fysthereamprisimge sair¢eof oalgiym pnd o

increase relative | evel.s of., arginolytic bacteria. (iLx) inhibit mcrobial

bi of i | m f@%ﬂﬂ’ﬁ’i“&?ﬁeee te&lﬁrémb{%\?al‘gg\]ﬁ%l S “f’w%ﬁﬁ?’s‘?é’)" Cﬁgﬁ L(')'%' S?éi’uﬁ]t ain plaque pH

at |evel s mbspbsilieass apd{(iD-calcluh-penreingosPRaEs, 6lvalcheig Bhosphbpeptigésiuce pl aque
accunul ation. (xii) reduce dry nmouth, (xiii) clean the teeth and oral

cavi ty (xiamorplwygedciapopiosphatg.xv) whiten teeth, andlor (xvi) immunize the

teeth agai nst cariogenic bacteria. 1.0.75.A conposition obtained or

obt ai nab0é8by donbiftharecdseng ergnigitons furtsr s@npiisng i selnblagylcomm sakee.g.,

di Pt . 1.0.76, Al / > [ Lt ' f
Gl act ed rraneRRR LR S P b St gf, IR B R A Wl 251 Ve

gel , nousSgstatk am@lcomButatiosdhaof.| ozenge, oral tablet, dental inplenent, and
pet care product. 1.0.77.Any of the preceding conmpositions wherein the

conposi {ipq. i s ARPHPPRSI@cdihg RofBodidnsalirthdi@ oipeisRdial @ geRIRA Tt GBS wWiREr ei n
the conposition is a toothpaste .
or prevents bacterial attachment, c.g.. solbrol or chitosan.

1.0.70. Any of the preceding compositions further comprising a physiologically acceptable
potassium salt, e.g.. potassium nitrate, potassium citrate, 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 chloride.

1.0.72.  Any of the preceding compositions wherein the salt of a basic amino acid is arginine
bicarbonate, the fluoride is sodium monofluorophosphate, and the abrasive is precipitated

calcium carbonate.

1.0.73.  Any of the preceding compositions wherein the salt of a basic amino acid is arginine

bicarbonate, the fluoride is sodium monofluorophosphate, and the abrasive is silica.

1.0.74. Any of the preceding compositions effective upon application to the oral cavity,
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optionally further conprising one or nore of one or nore of water.
abrasi ves. surfactants, foam ng agents, vitam ns, polyners, enzynes,
hunect antwQ 206wobesaer s, antim crobi al agents, preservat iPCE4S2608A53679 Ngs,
colorings and/or conbinations thereof 1.0.79.Any of the preceding

conposi ti @ns, witidbrudhi %lé(lwf’@ruea: Br iR CoARARINtdf @BntaBcadicHYH) RBED rephRG2011 n
anot her enbaodi nent, e invention enconpasses a Conposition of the

| nventi on 11(@3'%@543{1%31]@1'0&9 of gheenamgh € gr-@F Aefetted AxguaTtitathis lighbbdredy
Conposi t' e%ceil% )70?"el§c “:fr‘eggnéasur@l? G (Ef eymﬁeﬁay@@ lﬂﬂilpﬁ basi ¢
e tirv u

am no aC| fTee orm 11. an fec unt o oride
source, e dgn]n]%ﬂizmhﬁlealfd prombtéeremidralizhﬂicbn ofahe anriln (ivE reslucd mgicasahsitieygof

sodi um | aur ate. 100 n anot her enbodi nent he i nventi
encorrpassg‘%ey e&%bﬁ'&ﬂﬁ i 1&%%*Y*H§e(m>mawlé8ﬁﬂw f SFS P 9415 a1 {Be mouth.

accor di ngé@l e Uvel ST aPIdSHEMIdNY KRIPRSHVIIABInctedde retathe Oy els MOargmolync
2009/ 099452PCT/ US2008/ 058679 conpr|5|ng I.an effective anpunt a basic

am no aci cbactnrlé r(ééllﬂmblswllqrolﬁlalrbm bﬁmf%fﬁlﬁé@lt llwélﬁmﬁwmlllnf(\hraﬁleLaml/pde source,

e.g., sol orld n_an surfactan odium | auryl
cultater g G ORL Do B3 S8 BiHR BB R RS ) FREFEt her
and mal ei lRNbYEHuARitioANCiTY redaBe alfytm&ﬁﬁt(th)&leaﬂ@l@d’h‘éethemg oralldai ity pgan.
1002211 n anot her enbodi nent, the inventjon enconpasses a Conposition of the

| nvent i on TedISABESIoN; GN) whagn ety andiercdsv RimE upiFe A leah agpiasisirBeeditg
Conposi ti QAget, 0- 1.0.79, conprising an effective ambunt of a basic am no
acid in free or salt form an effective anDunt of a fluoride source, e.g.,

a sol ub Lluorlde sal.t: sl | |c e si.ve. hawi ng a f | ess
t han abl)ﬁt 160 A conéposmob1 o%?m%edl or obbap%b con 1n1 g theingredients as sg%rtg n

any of the preceding compositions.

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

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

preservatives, flavorings, colorings and/or combinations thereof.

1.0.79.  Any of the preceding compositions 1.0 — 1.0.76 wherein the composition is a

mouthwash.

[0020] In another embodiment, the invention encompasses a Composition of the Invention
(Composition 1.1). e.g.. according to any of the preceding Compositions 1.0 — 1.0.79,

comprising

1. an effective amount of a basic amino acid in free or salt form:

1. an effective amount of a fluoride source, e.g.. soluble fluoride salt:

1. an anionic surfactant, e.g.. sodium lauryl sulfate.

[0021] In another embodiment, the invention encompasses a Composition of the Invention

(Composition 1.2) e.g., according to any of the preceding Compositions 1.0 — 1.0.79,
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e.g., conprising at |east about 5% of an abrasive having a d50 | ess than
about 5 mcroneters, e.g.. silica having a d50 of about 3 - about 4 pm or
preci pi t avodo@aldgisam car bonat e having a d50 of about 0. PCTAISENS/0S86[p N.
1002311 n anot her enbodi nent, the invention enconpasses a nethod ( (Method
2) to iopmprsngral health conprising applying an effective anmount of the
oral conposition of any of the enbodi nents under Conpositions 1.0. 1.1,

1.2. 1.3 or inéffedi®chhudla lﬁi@‘élahﬁn@gm@lrﬁﬁ'&l &<hdrdmpeed thereof. e.g., a
method to t.reduce or inhibit formation of dental caries, reduce, repair or

I nhi bi t;pr e- GREfQYRe hBBLANST AHudriae s&ﬂ@ér%lgq_sghﬂ)le ﬂ@(ﬁldiestaﬁa ed by

quantltatlve l'i ght -1 nduced fl uorescence ectrical caries

measur ek Qﬁqm%mfsﬁﬁﬂﬁﬁuq{ 'Qﬁ%&%ﬁdﬁﬁ@hﬁﬁEal'zat'on and pronote

rem nera |zat|on of "the teeth. 1v.re persenS|t|V|ty of the teeth,

V. r Educ?\z or alpanlgm[:gg, QT%I VI t | 3 %})o&rg gD egh)a yéﬁ%gr an rl%lsc anrlycFr and1 the

nmout h, vi'i.reduce Eati

2009/099452PCT/U 008/058679 Vviii,. to increase relative |evels of
arglnolytlc Bt Pﬁ“dh%gm“rﬁﬁlﬂuﬂ fi'crobial biofilin formation in the oral
cavity, raise and/or maintain plaque pH at levels of at |east pH about

5.5 fol lQRmZhg dngaethereaphadigent, sbr: mVreewc@wﬁmaﬁss acempgpisen shthestpyentipeduce
er osi on Céﬂlft)dsmdm' Hel. tzﬁ:%&t?hng(ﬂo an%%?hf’%?ﬁ&eﬁ% f&ﬁl s8Rk 41y XY 7pmmuni ze or
c bacte and/ or

protect teeth against carl ogeni ean the teeth and oral
cavity. caiopsiaghe i nvention further conprises the use of arginine in the
manuf acture of a Conposition of the Invention, e.g., for use in any of the
i ndi cati.ons setffécive Amboni\ftatbadic 2midd2b inlie: érvdrféingn further provi des an
oral care conposition conprising a basic am no

1. an effective amount of a fluoride source, e.g., a soluble fluoride salt; and

i1, small particle abrasive having a RDA of less than about 160, e.g., about 30 - about 130.
e.g.. comprising at least about 5% of an abrasive having a d50 less than about 5
micrometers, e.g., silica having a d50 of about 3 - about 4 um or precipitated calcium

carbonate having a d50 of about 0.5 — about 3 um.

[0023] In another embodiment, the invention encompasses a method ( (Method 2) to
improve oral health comprising applying an effective amount of the oral composition of any of
the embodiments under Compositions 1.0. 1.1. 1.2. 1.3 or 1.4. to the oral cavity of a subject in

need thereof. e.g., a method 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),

ii. reduce or inhibit demineralization and promote remineralization of the teeth.
v, 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,
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acid. in free or salt form and an abrasive material, the abrasive material
including a small particle fraction conprising at |east about 5 wt% of the
total compoxwevMsAei ght, wherein the particles of the rmlus2@anssccd e
fraction have a d50 of less than 5 Am for use in the treatnent of

sensi ti vei.t eaf incwhdehetianicoelalof cagindlytiofbaatesatbj ect. It has been found
surprisingly that such a conposition. including the conbination of the

basi c aif.no aidt whdodifleismmal forpatidd @l @elorachiign of abrasive. exhibits
enhanced denti nal occlusion of the teeth. 100261The invention further

provi deg, an @il anGAk thaGRAMGH le%l—iCd?'l@_%]s%'f@ﬂle@stlﬁ?ﬁdb%uﬁ%%’ll(ﬁﬁh%su Jn free or
salt form and a small particle fraction conprising at |east about 5% of

t he conposit FloMlcnge, wei ght, wherein the particles of the small particle
fraction have a d50 of |ess than about 5 Am for enhanci ng denti nal

occl usi an wi tdduee pnquerasturnahiioy, of a subj ect. 100271The invention further
provi des the use of a basic amno acid, in free or salt form in an oral
care coRrjposi tddoce @ogipii.i Sing a small particle fraction conprising at |east
about 5% of the conposition by weight, wherein the particles of the snall
parti cl giif. r ashitenebdye a d50 of | ess than about 5 Am for enhancing
dentinal occlusion within an oral cavity of a subject. [00281The invention
further xpr ovieglgcd KBicHsEen@nof a basic amino acid, in free or salt form
for the manufacturé of a medi canent which includes a small particle
fracti oQ, CoONpg i Shi % of di , haht, erein
t he par '? ? cl g};}ﬁ ‘gfﬁ ]l“tg %g@%rﬁgﬁﬁ%tg%??@%teé@ ﬁ{:ntlclt %ﬁtfglvg&g&eﬁ%mg# Yéglshsﬁ%jﬁé‘n about
5 Am for enbamgi ng dentinal occlusion within an oral cavity of a subject.
WD 2009/ 099452PCT/ US2008/ 058679 100291The invention further provides a

met hod @f028} eatThednwarisn tirder t@aphisepilizhisa ofrghifiad inQBy hiayiufatlnge sfet hod
conprising treati the qral cavity of a subject wth an oral care

conposi FPBWOE‘B%PF ‘gF hyeatn S BRtifgnaey af theindigationgpetdenth irMewhpd dnd a
smal | pagohke! e i b&y G B oSt Li,on by
ver ght | TReF of i Re ey FRITRE b thedh ok PRk SEPHR A phur i FRERESAREES of
| ess t hagidabdiet obsgntorh carelrinaabeasibandtinivd) the abilasis amter[«0080Ling amyalt her ef ore
be seen by the skilled.practitigner in,t oral care.art that surprising
Cechnt cRTN gk BEe i dist SRl A SR chposRit veBh il ¢ ve
teeth caamtieRs bl the bhamphheld Pictigh AbvONd5PEYdedsSRan P2 orafksdln Bl atment of
conposition, for exanple a dentifrice, in accordance with one or nore
aspect ssasitvaectihyshiniagwralgayiehohs subgiict. elé hasbaes feral syrpisingly hapsuch a

conbi naf. | . i nt. Lngredi ent and, pref.erablyy their
Fespect yaPEIEh, AENR EPERARERAS, Sut PRICH Gty AUWPLRUFPEEY e

i ngr edi émttvonviflabragiat yexhisednhancth demmb s iefontdfehdlebihvery system and t he

particul ar. _active. For. exanple, the basic amno acid may be present, at
| evel s &cﬁ)&ﬁf e.-‘;\s’.e,““é?BBB'ﬂ ﬁaﬂ% P’ES"’!%%&G’E OLH) CHE COPBRPH YL SAUBPEUNG PR 2BINOT 1 ee
base), &g in REGHEalChdm! HdBPIHN phritble %S&%H &‘)nfﬂ?fﬁr@{) d&'?éagtbab%gp s oF tHle® about

10 wt % for a consuner toothpaste or about 7 to a w % for a
pr of esstonpdsitom regghti phesm the pattistenof frecdudtpartFllafndtoe haeya 380 pf lesent  at

| evel s qf e g., about 25 t.o gbout 10,000 m for exanpl e about 25 to about
250 ppmﬂF‘BPb‘g‘Ir‘?dﬂP‘Hgf ﬂﬁ‘@f‘“ﬁ%gﬁqlmﬁ%ﬁc‘%t&?”ﬁb‘g NN Gy Cﬁﬁ%‘?fcef‘rs"gleébnsurrer

t oot hpagie7] or BRAsendoR AftHeP pRRRIEE tHeQisP@Pa BRR hifmodich!, Af BeSHRARIforRf.
prescription treatment product. Levels of antibacterial wll vary

si mi | ar Inan egpkqare eapgositigs sgmprising gshpd Pagicheiranjioa cgmprigingut ledstmbowidtt 15
tinmes g g | . AL | . Eqr ri.cl osan. hrinse
may cong oiig compoRtbr el St R eI ol BRI Gt Hf @Al TR ot e
may conbficss loatiouds ammfordénhancihOéatinalBasiusioArwinin A¢bahs chOQDBTLThgetrasi ¢

am no agw;;g whi_ch .can .be Uﬁed in . the conp s}ti ons and net hods of the

i nvent i 610*Phcl JdE P iohfyTeapiovides (hedise BF P1 hepstadn @0 aridny e dsaltsuch as
ar ai ni Ny, Yot itemamT8kt e iaGh&ieantidt wilch In@ieshasif ARENOAGIds having a
carboxyl group and an amino group in the nol ecule, which are water-soluble
and pr overderisire ddersbibousdlaalitemedictment b vofighibelerein tbe patielas ef the small
100.33.1 %Fﬂ'r{}gli% haR%saI 0AMAY tl%%!agﬁutl eﬁrjn.u%?enhballjlain%rd%n{i]l?atl .OL(I:]LrITgi&]eg/iI}llclzl’
arginine, Tysine. citrulline’ ornithing, creatinc, “hi'stidi'nc,

di am nohwbmahaivitya€ i dybjedtam noproprionic acid, salts thereof or conbinations
thereof. In a particular enbodi nent, the basic am no acids are sel ected
fromarginine. citrulline, and omthingz WD 2009/ 099452PCT/ US2008/ 058679



1003411 n certain enbodi nents he basic amno acid is arginine. for exanple,
l-arginine. or a salt thereof. [00351In sone enbodi nents the basic am no
aci d conpwpD=e®/@p4skeast one intermedi ate produced in thecanszonsnesedei nm nase
system The internedi ates produced in the argininc dei mnase system may be
usef ul {0028 OrEe ifAEoR PUFERS bfdvitles bandR@Vd (dRalth 2614811 RE WetialvitBAtdnQall OF
caries control and/or prevention. Arginine is a natural basic am no acid

t hat nag2\By. theurrshqdcompaisyidreaag theyoral gayityp hyesubiect Wethmperd casy be utili zed
by certal teri St.r al ) .as..S i rdonii.
S par acalpiirlhfionib A RELEIh el RS, SHERL BT o SR e RoclR "R
odonol ytemapdsing at lessl hlwink 6%us| thd coryp@ition, bylweiflar wharmiinhe Bartigies ot welshmll and
7' . dentico for their suryival. Such organi sns may perish.in an acidic
envir onﬁ%‘ﬁ'ﬁ}e[}ﬁ‘éﬁ‘o’hé 'eb"edﬁ;sQr ﬁ%gﬁeﬁ“‘é?taga}“eia/émcﬁo&él ayes depany! 98¢ KsiQYr f ace where
aci dogefy@@ofnd 1@ fekGo et LELHY heSkiiRl BRacBInd' S IR WIANGd £ Mhcduce
organi c acids. Thus. these arginolytic strains may break down arginine to
anmoni astrpripnglachiecallekizty anidtagvarsageuafienbancaddentingl embdlisidnoof, seimitifegeeth he

pl ague and a hostile .environment for the cari.ogeni c systens.
00961 shbh<as o B REmuBySh HIRTE] = s 6P FoEPar P HEC BT | nt er na
cel | ul adeiTAYden RRLIVAAYE $HE bRFLCAbIeafpddieol tAE Bivehih, AdidH HaadReSHSeRd
whereby intermediates in the pathway are forned. H]Hnsgmhmw.

L- ar gi nPIisipofisembinskiens Akt Ve eompiiehisor ingredigne aadwerierablyyheir gi ni ne

dei m nasg akWQh%B@hkkﬂﬁﬁHﬂ%n%ﬂ shg,broken down by om thane trancarbanyl ase
in the prgsence of I’'norganic p osphate to L-om thine and car banyl

phosphat e, r hamat e .ki nase t hen break down carban osphate to form
Pnot her 131 EoL Ve SLitAT S diin s JF0 sHh GRS Ghhe SRR R br BORRRL s Bk,
forms AR phatanestine. For EXimMFOSROBAK) amifd ReidBiayse preesht Byt e ramaé.pol ytic
bacteria as an energé source for growth. Accordingly, when utilized, the

g

ar gi ni nabaye Ol taaBeutZPavtemicHnressedan oy el b ofipelase b §- Gofabavifbhicaborpdsr¥ t has

been foynd ntl%ﬁfminsie,nab%g{'?foe:ggr?])g L ITRALS for b USRI Gy TR ob%k(glﬁiggiglﬁ Rl N

oral plaque to contro prevent rres. e oral care
conposi t fon aptofeaivmakordpoelicriptiois tredtmeteprpdies. eRtuofidy gial ibe prayayt at ety @€
internediatEs gnoduged bggbhe aéginine dei m_nase system Such internmedi ates
may i ncF8da°R4'er P PRI | PRI eéﬁapleala%@gﬂo phYE gRAPEaM IpKa ggkhnnse,

enbodi Mepd$ 756 REaBLIEO0E AR SO RS IhEABoth Pk A8 Sb il Iid0 b Bout 10,060 B

enbodi nents, the oral care conposition includes omthine. In sone

enbodi mémtasprofiebreorat aif presoription tpasieni pradiaic Ladks o Cartibactylialpritspheadimilaily

ot her enbodinments,.the.oral,care co ition includes any. conbination of

ot tr 1§ RARREe bt OGuBiabfing f so ARBRS ARy oR b Rerefih LR At e

pr oduceghoyhrinbe Bir@kahpR. aidasaasuiiricemay c¥¥ait003/ A0SR DARGI 492008058679
100391The oral care conposition may include the above descri bed

i nt er metihde adriglpsagfohraststnpecapnabout O Sokerielobsdi ments, the oral care
conposi tion includes about 1 mol/L to about 10 mmol /L internediate. In

ot her eBhsidiAmine Acidshe oral care conposition includes about 3 nmon to about
7 mmol /L internediate. In other enbodi nents, the oral care conposition

i ncl udef08Rput Bheibasolaming adide wehink darabeused @0AR Tdhposiaomosidiahsdsaff tiiche

i nvention are .intended h?r topical use in the nmouth apd so.salfs. . for use in
the preSRSPISTHDEHEST BR DRhoUALYaHE OSHITENG bisIGRRIRO GEIES. SURh phe SHRSy HSWCaty!
concent hRtiHRBSHURERY heieBasicSHh Bk R ﬁa«&ihgalcmbyﬂe%r&?d A AR gfbub hgurrt to
be pharnaceutically acceptable salts are generally considered to be

physi ol owilesalel yhigh @epwatbt-soliple ahé peovisieransiqaeaiis sohtientvittd hhef ghroovv ded.
Physiolgg}&glly acceptabl e salts include those derived from

phar mac u€|CaIIy accept abl e i norganic or organic acids or bases. for

exanpl e aglLd addition salts formed by acids which.forma physiql ogical
accept ab@gkgni dﬂqcogﬁ)’b&l}f ‘GHBER? 6‘?‘%‘%‘:]6‘&’&“&‘5@(1‘8‘ E’a\ﬁ‘?fq]t%ﬁ‘gg‘%ﬁg’ YEUdi ti on

sal t s f eimBthebymhrine scryvting hib@ring, Aidpkiish @A &l |dYanieeRhABKIE agial da@p. for
exanpl e those derived fromal kali netals such as potassi um and sodi um or

al kal i nthceef ehcarhipgtions thakeods [t a paitigweneiabomysels (hgrhasiplydnoicad aap¢lgcied
acceptaﬁb&z§qhﬁ§_agﬁnggiggygﬁmﬁgeusing standard procedures known in the
art. for exanple, by reacting a sufficiently basic conpound such as an
amine with a suitable acid affording a physiologically acceptabl e anion.
1004111 n various enbodi nents, the basic amno acid is present in an anount
of about 0.5 wt. %to about 20 wt. % ofzthe total conposition weight, about
1 w. %to about 10 wt. % of the total conposition weight, for exanple
about 1.5 wt. 9% about 3.75 wt. % about 5 w. % or about 7.5 w. %of the
total conposition weight. 100421RDA: RDA is an abbreviation for radioactive
dentin abrasion, a relative neasure of abrasivity. Typically, extracted

.. -



e.g.. soluble fluoride salts. A wde variety of fluoride ion-yielding
materi als can be enpl oyed WD 2009/ 099452PCT/ US2008/ 058679 as sources of
sol ubl e fwoapidd®misa t he present conpositions. Exanpl es @®CTAis2a0slobss79 | uori de
ion-yielding materials are found in U S. Pat. No. 3,535.421. to Briner et
al .; U @o3fat . MNoertath &8bodiMents! e Bavi¢ @flinoheid i€hrgihine @Bexdniple, Patginihe. or
3,678.154, to Wdder et al., incorporated herein by reference.
100441Réfﬂl‘e‘§€ﬁ?%t| ve fluoride ion sources include, hut are not limted to,
stannous fluoride, sodiumfluoride, potassiumfluoride, sodium

monof | u®PdPhos pihé@@e eabailinants the basi¢ amiatasid commsiseushledsuorosiermediale, am ne
fluorid r n r rtaln

e e T N i S YR .
fluori déeimtiaed ssmerpmay belasarpliasp et ea@onpbiition tmmbidlre@alqtlhﬁa&faﬂlzﬂlQQASll n
certain_enbodi nents, the oral care conposition of the invention may al so
cont ai nfo& cagCeBITIrangfor BrevgRIiqne fArEHHNG IS gdwiuiad baflwnwilwlqi H@F gy émfoqnﬁ
anount Sm%Hé Bla &a‘%ﬂ% EA‘b 1%“1%9’1 16‘9!“915“1 nf b%thtzuod (Qpaq)n la %gg&h@ﬁ i ons,
generally at |eas % ppm e. abou 0 to a o qél ppm e.g.,
about lﬂﬁmstscuclaamﬂtmﬂ@mo Spgxmdoeu e ¥ paabm@nﬂd&@mpprﬁ' niflei asppngzposua,t& | evel

of fluogride wll .ndo the.particular applicati nmout, hwash, , for
oxampl e NagHEa y ST e G o Ip AU S b e 8 R P

t oot hpagider fuehi @enL ﬂ{elrchlFﬁUzEIE'Sulelﬁ BrodRiing ntaypeigh [iYahaYdc adatshnkt0at 0
about 1500 ppm wth pediatric toothpaste having sonewhat |ess. A

dent i f ringgbepresudaai ﬂgasrCcL@sepe @TEethnhcsnéfaceaplmre ecidogeniccand| agidvag earegeméch as
5, 000 o[, .even ide .i sQurc e added
ot he SEIERTPsRLer R ke A A6 D B RSO BaF
about 1@ wW arglfindtoQREnE@TTH QObroRide alkialigipotetsubi O8ank in Jdiorabetiér the paqudly  and
i n anot her enbodi nent about 0.1 w. %to about 1 wt. % by wei ght of the
conposi #MdgRake hastlcrar renpeifrihe cangEeRiitsySNs{ | uori de salts to provide the
appropriate level of fluoride ion will obviously vary based on the weight
of the K936k er Shenaiginolyie cgimisms ey valrmdize ardizing bypo siteialreelslpeizas
cal ci um car hopat e, di Hm; fl [
fluori d%a ofY 3abl |“te §ﬂlree {5one e nﬁgés?\%gﬂ?@ogixgﬁﬁ g n%’o“éigsﬁf‘ télﬁes ﬂ ll%ﬂ]e

| nvent i g0 fomyede ofpid Mhﬁa)pﬂe&igmnﬁtﬁlﬁl&jdb@Bﬂo@:bMﬁ@&ﬁ&bD&ﬂhﬂlnﬁd::@ﬁ)anabdilas bye,
cal ci um phosphat e abrasijve., e. trical ci um phosphate (Ca3(PM

hydr oxy#guyng deimpgse. d¢- p@t}le(m@»zt)hcn Bf braken ey by SHYEBR&L ém&rbaﬁyféﬁsswéthc
(CaHPO4,, e m

byt ophoRishaoof Rp Rl AR IEpAEREN kO LA A HRE b RhaC R
preci pi may debndbadakidomncartiaond pBospivaly tdnﬁarmrrmbdlﬁedloasub:mfalbnm@nwmd @@ 1The
corrp05| Oggy i.ncl ude one or dditi abr.asi v Sy for, exa
Silloa YAy T S R e R e NNt
sili CasthQ%Yglﬂ&y@c Hz?e@é?la%rah'cﬁér@y%&@e &1 grdvithO ARbedin 2P/ Widehuiligett has Zeodent
1151", marketed by J. Huber. O her useful abrasives also include sodium
met apho@qgnam@denpwassiswm mey ajshbbyshaplsculas eamiuaigi | i cate, cal ci ned
alum na, bentonite or other siliceous materials, or conbinations thereof.
100501 TH®3Z] | i dahzaﬂmeasfaued pioitiig lsdomg en@b@mealssthgsxeﬁmniheraeihnlp ingeyedlizings t he
ot her abr ves enera éghave an .aver ge particle size of about 0.1 and
about 3@raﬁﬁqa"'éedgﬁ 0 gpnifpyar %FLRI‘e\i%]l ATHAFAECS | i ca abrasives can be from
precipitated silica or silic g a such ads t he zllllca xerogel s descri bed
in U S (0838 NoThe@f%%re?QG‘POf“b‘ é‘fm%‘%m‘é‘? imgntg ofthg presght inNgHUios new> 307, to
Di gi uli ﬁrch}?i@tnlﬂer'rﬂlapﬁ&gfr@&ﬁ:gd Iﬂ?fh@'aﬂgnﬁ’%e H@Bﬁﬁfs@@?&tcf a'Shb‘rﬂhlt@%ﬁle&a{e's (ﬁ?ay
zerow. el s are marketed under the trade nane Syloie b R Gace &
Co. . Dairichuin c(mélmecamltmmu aldmrbaﬂrbé PbD*@bﬂl}Ql ﬁlascenle Slllbﬁ)(balelmt e pthlcscarncl ude
those marllgetetgo ?41 %‘es t ll}/l I_P e IJ% xqs H] 2 C sﬂ% | (?es (r).
i ncl udi AY"PHE BIPFEESEAFYIMg "tSﬁB d&xi SH’&‘H 0 ez"ééacé‘ﬁ? Ofi%" K8 198 These
silica ahi@ficyessahecibsdimcmedht brdlcdre cBaposition ind|uddOcHBInyltphodharen,in

i ncorporated herein reference. 100511ln certain enbodlnents abr asi ve
mat er i aPdepgBbedimens ttK@orﬁl GAIE LRBPOTIHECIYASY 2Ny aF N RiBARISI ftGiFHENG

accorda A [ 0 bited&Hinase
am)rphoglgl‘?%1 |%g;?ﬁgx}|pﬂg$§nieo§hd/g&f)dst#g?t?%é(ﬁﬁe%%bg?&g%gg?@&ég’g{s t han 100

cc/ 100 gyssinh.i ca and in the range of about 45 cc/100 g to about 70 cc/ 100 g
silica. G| absorption values are neasured using the ASTA Rub-Qut Met hod
D281. In certain enbodi nents, the silig¢as are colloidal particles having an
average particle size of about 3 pmto about 12 pm and about 5 to about 10
pm



1005211 n particul ar enbodi nents, the abrasive materials conprise a |large
fraction of very small particles, e.g., having a d50 | ess than about 5 pm
For exanpwe 2eemlob4sparticle silica (SPS) having a d50 of pabaiseood/osseabout 4
pm for exanple Sorbosil AC430 (lneos). Such small particles are
particujoasdy ugwbitalicivefcompubitibh ang itcidahesbdie desdbed Ngemydden&anaht i vity.
The smal | particle corrponent may be present in caonbipation with a second

| ar ger FATAIVERBOWHr dparac empodiaiepl; the arb ST FRmPasitip nchidghiout | nHeol/L to
formul a S and
about 1%60;3 glgﬁ{cﬂ}{ ggg}nﬁ (ﬂgtte c%é@ﬁ?@g%ql&éﬁ%ggi@ \k}}eall 9%88 @kﬁ%&/lv&o?ll Fud sorption
si | i ca dbuasinves/Ip@rabogtul mmiql/h,ns&’hmbdmtn fhethpr @aobodimenik, thbieral uzuentl on are
mar ket ed under t.h ‘Ef g %o” %ggtlon | odent XWAY' by Davi son Chem cal

Di vi si off YBROSU\PI'-%‘“ @ 'PEHBIRACMI. 21203, Syl odent 650 XWA(r). a

silicah dr ogel conposed of part| cl es of, coll 0| dal silica havin Hgi a water
cont ent [08#0 ]abthhefgm){P?ﬁ}"‘a%loéﬁkﬂe YRRy intnded for ericalpseiin thigmg ‘%’Fdiso_ .
di anet e§alts@&qls@'fh @k lpr@@lﬁ(?ﬁ‘pén'tleﬂ sRduld Sfﬁfé haruabedt in/fle %191/0&199 of silicais
an exanple of a low oil absorption silica abrasive useful in the practice
of the mesrerwlonnmentdledmsumrbée stbts agilwde saks kircewemtthe art tdee phaahacatieally

conpositio ese WD .20 52PCT/ US2008/ Q58679 i nvention at a
concent 2?‘%?&8@‘38?1&?6%6?”6 ‘gfytccsmill%rﬁg?%g%%l?ﬂ? jegically aCFerPt%{f%E’r %8%83?%% about
20 to a&ﬁu&mﬂaﬁ%bymmwhphysaadglbm)am&mwleesrtzqdun@mo@éo@éﬁve@@mhp about 50%
by weight. 100541l n sone enbodinents the basic amno acid is incorporated
into a elmpequiiedlyaseesalle inoReanin AT RIamiGaeds drdepest Fricsemplsrpidiadiitgnsaliei um
carbona t

cbr asi vismpd 8P kil RAlch o6 Rpn R AEL B LA b BN ac By s

t hensel sadS anctl sdsé additiyn kiilttstfmmddrbyttaasése;hlalmdmm plogdedcs ] aat&mrble:eam&l SO

inpart a fishy tastg? Consequ S expected that whep argi ni ne or
T;

n
ar gi ni nEr §33Rlc fhase derived v aﬁéa ”?er‘rtlbs% 3 Pe‘é‘ﬁsé“‘ﬁ@Bééﬁqlélllﬁﬁéﬂ\dﬁge%Péﬂ’t| frice
formul abjeQNss @l 1 &8 G618 nERACERLT Phi QNS ly W%tﬁbl@@tﬂ'tscﬁl‘&ké/ ofthihkgacy and
sensitivity relief, typicall’y in an anouRt of from 2 based on the
t ot al V\mugmamﬁrdNCdEMSIHnDB\meﬂﬁhH&mlfmq‘(@mplet hierftaasmga &rfﬂcmuhy hzfsezel of the

dentifrice fornulations .woul

f or mul atTORPH EHEIAS P HEVHGH a&Hﬂ%ﬁgﬁc'iPﬁP%s' eAEeg S anion.
100551However it has s}%grl Si n been foun?l |n accor dance Wth this
aspect D0 he ppxargys cp wn% HRESICERUN QYN {3 RIRSHE AN PRASHT &P gi i ne
sal ts tQqa,hasRuiedti i, '0@91eft9{aMIﬁ‘[§dsﬁfanQéTB{l' g1 Gal 4l yILGEAN BN EGRD
provi de a significant enhancenent of taste and nouthfeel attributes to the
dent i f r fotad compesiliet Wweightafieh exemale dbpat base. Yonattobe3.d¢ evtald amit &pttathcer of t he
pr oduct Cong .. Aeents t.o Increase the Anpunt of Foam ng, [0056] The
or al ?beouf:ZY?pY)ls(‘t?r%ﬁ%l%qﬁ “PREY! ﬁ%\ﬁﬂgﬁﬁ al so may include an agent to

i ncr eas t he anmpupt_of foamt hat roduced he.oral cavit

br us hodl001005 7 PAREAdt o B RS RH LT GROCIGarE ST RAD NI BGOSR o
foam i ngdrgeiy. bwpl@arngf mﬁacieu muhﬁq of oW HenPX¥ e hhiedth ARELeRhal MoRRLY WRr S

i ncluding, but not Iimted al gi nate pol yners. [0058] The poI yoxyet hyl ene
may |ncn@debmth@rﬂmwmncaflqu)oetnpmiobftehen@lhlnsklmislgtooi bltuhlengma\ﬂlgenerlﬁteéd by

| < ar soP ey DekBlASBERRRF DLoR) ol B GREfthet BEERT sOaaRITLIY o

oxi de. difskepol- mouyreﬁehwoem&eswﬁﬁbrree fadioattivisy bMue AhscoNarek ishhémaﬁ&isared

nol ecul ar wei ght of about 200,000 to about 7,000.000. In gne enbodi nent the
mol ecul & Reotged: FRr prpepiacalid gentatioho st is sengisd ivih @D@D@O‘Gfe&ﬁ&ell?i)”é}??éfeher
enbodi a Vi me for
t he hi gﬁﬁ fie ??ecﬁmﬁ %e ESptth)ef 5’35&'&‘% R%Pgehﬁg’g%}tg %I(I:lead lue {Jﬁogﬁggig{bgggtw
100591 Ttedatpelsyoxyet hyl ene may be present in an armunt of about 1% to about
90% in one enbodi nent about 5% to about 50% and in anot her enbodi nent
about 1BMotide &laBiurd20% WO 2009/ 099452PCT/ US2008/ 058679 by wei ght of the
oral care carrier conmponent of the oral care conpositions of the present

i nvent i v43The Thesagarfcohpasitiogs age irtheninchde ohabr matefleaigeasi tduaces(i . e.
a single dose% is about 0.01 to about 0.9 % by wejght, about 0.05 to about
0. 5% byS-gesgHble ThREds falisn dy wide \aRpYATRATdaaMcemEI YpualE can B FpM9YSiki ght .

15



Surfactants 100601Anot her agent optionally included in the oral care
conposition of the invention is a surfactant or a m xture of conpatible
sur f act arwe.200uio#kl e surfactants are those which are reasarsamspssrabl e

t hroughout a w de pH range, for exanple, anionic, cationic, nonionic or
ZWi t t er aodoiueces uf §oarﬁilaﬂt16r1dcll(ﬂ@ﬁé-[3r5bﬂn& a@h@osﬁiw’nfsa&alﬂb&s of auidBRATuoBi@d igipor e
fully. for, exanp in US Pat. 59,458. to Agricola et al.: U S
Pat. NoY'® ”933‘?‘“85*715 agefoppd gy - Pé‘nBIOU’ §35 k. to RgneretgbaUssRat Ng- G eske et
al., wh d i r n |

rbodi Mty LR e B R R KoL P Tl FRE T WS WA perein

sol ubl ebgadfersnagf al kyl sul fates having about 10 to about 18 carbon atons in
the al kyl radical and the water-soluble salts of sulfonated nonogl yceri des
of fattjo0dd] ds Reprasergatledlitoriid idrosaabres inchilccauthedin@tiomted (Sodinasud Audride,

sul fate, sodium. | auroyl. sarcaosinate and sodi um coconut rmnogl yceri de

sul fonaf@é““éﬂé‘o’é%ﬁﬁﬁaé“éu‘ﬂfﬂ”8Hf16r?Pé‘ugh?‘P'éQﬂ‘%Qﬁ‘ﬂ%’O@Thaf%F%dlt'lyﬁblor%]}@f‘lfr es of

ani oni CaslhhAn! ARrSsilTBYe, %llﬁf“?e hﬁ’orﬁ’&e‘ hihA8diunt BOSRE! %@Mﬂ&ﬁ%lo%gh%géﬁp _
cationic surfactants useful in e present 1 nvention can roadly defr ned
as deri vataivesbalimerts pi%ﬂuomndquat mumrlycladﬁmmnumscfauqnmiunﬁbshumﬁhm@eone | ong

al kyl cha n contﬁJil gqsaﬁaé 0 about car bon atons such as | auryl
trinet h§/‘? AHoHGHY¥RP ca%gf PS BUFHIEE eﬂ f'chl oride. cetyl

trimet hé) ‘?} ni_.um br.om g dii S?bléf% fE)henox yet hyl ;;jr nmet hyl benzyl anmoni um

chi or 1 dPO33be o EErEak P bodiREDIS, A RHA SITG SPRPER PO WL e Ml ASe gpntain
Fluori dgsodedo Mubkide ?o%stolf'?l'[l@t(?ifre- proQ QAL Rinf ﬁrtJnY(ﬁm@@stdfFPHbrﬁ t& HJJ gpﬁlﬂ)rﬂxtl S are
t he quaternary amoni um fl uori des destcribed in U é) 421, to
Bri ner 2% pph .9 2H80@ppmiof floondsr @tlecgebf;ralﬂseatdecen@lmut @@@ paunne gaabommiSQO to

oG R P B Sl IR oL AT e aropri

CONpPOSi fehOINS fRbrild@ili dRAY be theintidigarhppiaciiyn daf hoadwas. ¢armenprswanduced
by the condensation of al E%I ene oxide groups (hydrophilic in nature) with

an or gatPically Brvsiheri W0de mperid Owrnciiuaridy. Betoallippriafarecasrakiorgyragranat i ¢ in
nat ure. (o) I re not
lim ted\\%ﬂwgﬁﬁr ggtl)%g%go yéeuroﬁp}ﬁ)og)%f :&g{e}ﬂ{(}tgn eﬂfséa %steB phenol s,
pr oduct sontkevliav &ds. A\De200DIB¢ 69&41525@3’ 1 fuS2 @120 80169t it evuld hﬁ’eQ@ﬁlﬂQﬁS@ti on of
et hyl en i de wi_t actr on product of propyl ene oxide and et hyl ene

di ami ne? @‘i)(ﬁﬂ/?vé’ﬁ@g&@b@@" i€isat es of aliphatic al cohols, |ong chain
tertiary am ne oxides, long chain tertiary phosphi ne oxi des | ong chain

di al ky! [09dPk bxiFieasidsien saukscs ney bsraddedie thﬁt:@vmﬂsom[orﬁ@@apr qution at alewel of
embodi nRN $o. 04%“%%9%& DU 9ehid e%Hfbéé‘x%eﬂ{‘%Fab‘éﬁ% p.) wh oot DGR 83GNG,

i nvention can be broad escri be erivatives of aliphatic quaternary
amoni  aidvn aphﬂ:sxpénmlrananbdutsml fvortio uoratsoamn eutnUshy waomimfahe tchﬁpcaltromhatr c

radi cal s can be strai chai or. rapched, wher ei n one of th

L1 phat 10 G sS0PRER: o ot PhO i B BOYRB Ut DB PaPIsA A O MOdoBne
cont ai N§i AP APty BadeBTon SR N@igh]l Jﬂtﬂgc&ﬁl‘t’& ioifidhe s@fr boxy, sul fonate.

sul fate, phosphate or phosphonate. Illustrative exanples of the surfactants

sui ted fepysj ncl ér9ﬂ1e'c'3¥1 oglgsrg rngﬂa;stcaremnr PehitdRaie i @r e not limted to,

sodi um al ky sul fate, [ sar cosl nate, cocoani dopropyl betai ne
and pol y)soolﬂuaxreplﬁ)@phammd pccrfaﬂnemmtsrodrmm flinerdeddr st{ﬂﬁD@?r]ehsmna parti cul ar

enbodi ment, the Conposition of the Invention conprises an anionic
surf act Abtasives 9., sodi um | auryl sulfate. 100681The surfactant or m xtures
of conpatible surfactants can be present in the conpositions of the present

i nventi @o48N abmEiCohpb¥htibAs 8PMYInenl8h maf campfistes prREpAsiedeNt uaDborfdte3% t 0

about 3.0% and in another enbodi nent about 0.5%to about 2.0% by wei ght of
t he tot @C@Oa(lpwgiet @%ummhg%}a;q@mg@@ngg tricalcium phosphate (Cai(PO.),).

hydroxyapatite (Ca;o(PO4)s(OH),). or dicalcium phosphate dihydrate (CaHPO, « 2H,0. also
sometimes referred to herein as DiCal) or calcium pyrophosphate. Alternatively. calcium

carbonate. and in particular precipitated calcium carbonate. may be employed as an abrasive.

[0049] The compositions may include one or more additional abrasives, for example silica

16



100691The oral care conpositions of the invention may al so include a
flavoring agent. Flavoring agents which are used in the practice of the
present iwoentwomsencl ude, but are not limted to, essemrCraiS2emsiosscas wel |
as various flavoring al dehydes, esters, alcohols, and simlar materials.
Exanpl esbradivdsheciesseedipiddtedsilicasinacingden@inl ariafle sipesf wp ataboeqopan réudh as
wintergreen. sagsafras, clove sage eucalﬁ@tus marj oramy ci.nnanon, | enon,

i me, gZ%&sI@fﬂr Uidt ', markgied by oM. Hubsh Qber upeft Eragluemalé%mt@asg 4@ nent hol .
carvone f nt
and Spons A BRI R s e SRR PR Yalb 0 Shbin g beRGRREH™
conposimmmnnamoasmamuehtmamndmummnaﬁmubfo 1 to about 5% by wei ght and about
0.5 to about 1.5% by wei ght. The dosage of flavoring agent in the

i ndi vi d®s0pr aITheame:I alrapios pbligimgasagals (ibefel herein sisngdasths ethei dbrasinads}
0.001 to about 05% by wei ght and i.n anoth&@pengédlnent about 0.005 to
about O0SHfE I%Bye LR vgrtse éI‘ea%‘?fh@ abouty-§ andigb oy 86 pop 9hes Pend 3k 3/ 18679
[ 00711Thge Qrigd A s € m&%mg;s}eap@;he& Bﬁcd avsnmalg%& alc‘ﬁolsrﬂi?eymr?at Rnglsl y
i nclude one or nore chelating agents able to conmplex calciumfound in the
cel | wall¢ssripdd mRES I:i%m:tl“écu 1330388 30dionRpdef ettahiand EaS R anNovsakent) 7t teddigadioer i al

cell wa and au act r|aI 0721Anot her of , agent
Ui t ol Bt SPEogREREL Rer e Reerte RVD e AT § R 7 BT ORI BreB R s
sol ubl epfié opBREMYaLEN. RTTRaRyE TNASPIRL T 1] 1<§a‘-’t Dﬁl@@n' Tht Pechi@&aRlica
conposi tions can be any of the alkali netal ophosphate salts. Ip certain
enmbodi magtesialsgidleds thess| uketed by hegl. %lﬁulmCaw pﬁ%d%@ﬁ?w@c god¢kal i et al
di acid I ures

¢t hor cof I?%\Ikﬁﬂgelﬁégﬂf}%a canltf aﬁaﬁlﬁ%e éxI‘&‘?Itoﬁ zeeggéglg?ﬁé Qn&r’YI d)pﬂ%?%ﬂ% ﬁ%é&{% o
usef ul  daschipddintih®i Fatyelréa348b830¢h WfaktyldrmbﬁﬂrzftéﬂMemm xefeiemél ve anount of
pyrophosphate salt useful in the present conposition is generally enough to
provi de|gak1| eash cé}mw&mﬂ;ocﬁlﬁéﬁls oriivoRhesphat&ul ianse prabedttofthdortcardo t 0
about 6 Ww. % about 3.5 wt. %to about 6 w. % of such ions. Polyners

[ 00731 Temmpasgiong ir escemsiapessyvith BigsnemtiphancludesHicagslsaing presin fasdamapphave| ude
one or e t her
malei AN BBIErsSHdn SRR LSS Hn 0B 01 By oA KT (EFIGE oF' 1O

exanpl eatssar BOxy MBI H1d atoal V(ml:as(m g @nrhc;po Q(s;axsmhmbh geluguirs mdasure@xanptie
xanthagﬁgunIOr carrageenan yners, for exanpl e pal yacryl ate

gel s THeR Gyt s ‘OFirP-tgHe Iﬂcfﬁﬁ%fenn?ewe%é@ siligag gregoligidal P%Pflgs or fully
neutral j,z&g, m@&&rao%ghﬂmees@é &edbbut L@l o 660112 ;B?taﬂ§ %b&ma%‘élb&mb%ﬂ or

ammoni um sal ts aln enbodi nents include 1.4 4:1 copolyners of maleic
hyd I

N e

mol ecul anhalwpirgbies, . Wa)nr(gfa dftodeds (B4h 400t § ﬂnﬁbﬁ@l‘texhn@ﬂf)slﬂﬂl)parﬂd\eseca

I | abl e f I Gant AN W 500, 000 AN
6 (M ThPS2Bbr 0807 AR5 - SRR B0 EXE S0P AN ¥t r98) Sigh St
Chem Cabémael& ng’éklcgﬂm [Lﬁ%ﬂ%%hﬁmaf?aﬁnafgw@ aPFé'dM&Iﬁgﬁy;;)é?éTénQﬁI%& hegessmeh as

the 1:1 copoly l'ei c anhydride wth ethyl acrylate, hydroxyethyl
nethacrymatbcommvwnwhmabpwnmbmnd@nmbnmhmewnyméngnmﬂhgctmﬂndtab@mng In

o1 Lo et bR RS SO e o iR Sho S RaBPR B s o

net hacr yhatRs ¢ §ESPYlan@ abatthxalm asaw BaYeof o @abeHtivhaMdbiysiveet her or
N-vinyl -2-pyrrolidone. [0075JSuitable generally, are polynerized

ol ef i ni ggshy or &t Iswhl?s'awalnlsmldaraﬁafs%@bﬁdcnanm%vlﬁ uwrgalce@m@ ning an
activated carbon-to-carbon ol efinic doubl e | east one WO

2009/ 09M@M&@S@M@B%V@ecadbd@@]@agpmSplod@maiwlf\s b)alaaa@ﬁltﬁh@mtdl ni ng an
| efi .doubl | at bec
"te oreDuttaamoh W ReCHER T ER" R MITRE® sYReRT AT Aber SRe0EFEE i 1

respect céi@pdsc ar payles of @lipidal sifisa paritig Divarr tenaitR@kbom 2yl Bneecighoupi ng.
Illustrative of such acids are acgrylic, nethacr lic, ethaciylic,

al pha- cRYSrEAE ABAUL & to ahayt A e ingligeise P Q! 51?585?%(8 less Ghapiaboit 70

al pha- cpl/e6 %épélﬁca Sl @s’a% le JPRUAT %mawdr@%wm&a abTMFNE ful irf B PRickice of
citraconic, saconi ¢, glutaconic, aconi al pha-phenyl acrylic. 2-benzyl
acryl i c;hez)rescyuhwwyl acbc wbiiagive mgesmtm therbral tare companvi¢rco! thapwsentaci ds and
anhydrides. Qther different ol efinic nononers copol ynerizable with such

car boxylic nononers include vinylacetaije, vinyl chloride, dinmethyl naleate
and the |ike. Copolyners contain sufficient carboxylic salt groups for

wat er-solubility. [00761A further class of polyneric agents includes a
conposition containing honopol ymers of substituted acryl am des and/ or
honnpolyners of unsaturated sulfonlc aC|ds and salts thereof in particul ar

- o o o o T Y 1 o - o,



Anot her useful class of polyneric agents includes pol yam no acids,
particularly those containing proportions of anionic surface-active am no
aci ds sucwoasowwpseti ¢ acid, glutam c acid and phosphosecirns20ssssbrscl osed
in US. Pat. No. 4,866.161 Sikes et al., incorporated herein by reference.

[ 00771linv@an@par i behceri@dtiopalabeanpas abdn 8% tyt weighs n@hemasbiieaas sy 200 add
some thickening material to provide a desirable consistency or to stabilize
o enhaR@RoRHE Py MeieiaAee otnoflics cRpdiTIeat FEHE 30 Fo it 3% banteelitment s, the

t hi ckeni ng agents are carboxyvinyl polyners, carrageenan, hydroxyethyl

cel | ul d885Hnd liesasme aphadbments e msisranieq paif ssiacaperaied 18gcreatrssdi um

car boxy, Vi r.o | ul ose.

Xt ur o] &;%JEJJM tioff %thé9%gseaf%gnﬁlgg&yggn(}@{s%pg(%%gﬁl;\ calb%}ég't aﬁéﬁgﬁb Exllélggﬁg S0 be

i ncor pmredlsﬁnecrcdldlmmctai bomgnzfssanwhsrzaimmlnur@lsmd ar(dairgn()fe shitqeicl aslhngirdesl
silica can be used as conBonent of the thic enln co osition to further

i mpr oveb‘FﬁBOIE&T%Sél?eP?SSH’e sRRg Y, Ratten iy tasis; ¢ iSREINOR can #5Q KeRarRy
agent s fidhy s ANesHitqhu E@hp%s Expefech R UL LSaerﬁIQyor\ﬁg%glhE sfs \the total
conposi ti on are use%l nzymes WO 2009/ 099452PCT/ US2008/ 058679 enzynes.
Usef ul ieoarpomtediinto Iomleavarpyoahfcts fueh ay déritidindcelopnolabaises cffgttiecanoteptrodmses.
endoglycos

SRR T S R e

dext r angsed o ihd etheEaghiOFIRe @difi it RAASIAtion. TheRat ARd nRixtHIel] BEMNe dehii@icenzy me
i s papain, endoglycosi'dase or a m xture of dextranase and mutanase.

Addi ti oleahuletiensredld b degsidedrascogwarei o thesaie deranationpeimhqus headditign ol osed
|nUS 9to Dring et al _ US. Pat. No. 4.992A20: U.S.

Pat . %gggngnqg%ﬁgpat No. 4, 154, 815: U.S. Pat. No. 4,058,595 U.S.
Pat No 3,991 96, 191, a Qr por her ei n by
ot er en003Ia UinGie” Bianspriviney BB GEOERDIERBS v bP DRERSS R et he
current m&wemtvblqrbnqusﬁé hddigsn @bioutei AnOO2 e intheaANsto ZbA¥demifibe enbodi ment
or about 0.05% to about 1.5%in another enbodiment or in yet another

enbodi nermulabenicorprisipg @lei o sartpnaigcayaroyde RO Gt éi’h%‘;m%ﬂt obtasEe Fpeesent
in the

or epar 200 BT Ve Rl fee oAl 188 BlcresER! RSB adPianesor o o
or gani Cthb@mﬂuttttba&onmwr commnly makes up the bal ance of the conpositions
and includes about 10%to about 90% about 20%to about 60% or about 10%to

about 3A%dWiovREEiNe 1A AlldanOsBoaa@RPOSI tions. This amount of water includes
the free water which is added plus that anmount which is introduced with

ot her ngosej al I8 Wk cae cmnlpbsﬁﬁ@mﬁtﬁé moémmaya]s%qwn,@m@ aRhgdli®o inbMeasd i on.
Hunect ant s [0080]Wth| n certain enbodi nents of or al corrp05| tions, it is
al so dedicraiohat afdoim dur parredused whemtles ainltcaydy rtﬁr‘m}ﬁéwﬂ the conposition from
har deni ng upon exposure to air. Certain hunectants can al so inpart

desi r abj0853 e etl iessrati vy eahgiesroftagerde tita increase tboamosilttdfcfnmm inchelehbureict @ott , on

a pure humectant basi rall i.ncl ude t 15%t bout. 70% i n one
e bod: T lo BT By St BT ST Re L A hB BE B gt of the

dentif rb(g]?m@gnpom tion. 100811Suitabl e hunect ant s include edible polyhydric
al cohol's such as glycerine, sorbitol, xylitol, propylene glycol as well as
other pajoxgl s amd pBi Qf b BRI GhANACH b R 8 SheahichaS 8T iR and

sor bi tofﬂ Sng{/ be u ea)&%gtg%?t arlnn?enbgdl nments as the]humect alrgt conponent of
the t oofdapemeramdr’qyohe biabogre hamier comp@desdflthe prtskint irorention.t Payetyothylene is

d bed th A S, t ai
Var | et yi6t SOBPPONAPoNEH PPBFRS TR aPER GRES LE R R G dBoser  bed
bel ow. M@%@Q@A&%@ﬁﬁ%ﬁ’@%%&%%ﬁ%&@m W b HoddcuiangcRdi 8Nikoul 1EY,000k for

exanpl e, t are not limted to, adhesives, sudsing agents, flavorlng

agent s, abaue208A0AY Inganembodient the mllecater wsi iy tall bgémlé 6089P@ 4 aheyt and

colorln her i bed
o U s, a9 g £555e200 e BBk ARog @ IRARTUA BOCERREE SR ERER 73
et al. ande fdr$e HRgh moNeulad weiht Bﬁ)lifoxyedxwaﬁfped)@cedzby Unédm@arbideor por at ed
herein by reference. Methods of Manufacture 10083] The conpositions of the

pr esent [008YENt T poBdxhehylastemug ba gres@it oais ambina bfab&ut 1% to about 90%. in

one embodiment about 5% to about 50% and in another embodiment about 10% to about 20%
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common in the oral product area. [0084]1n one illustrative enbodi nent. the
oral care conposition is nmade by neutralizing or partially neutralizing

ar gi ni ne wo 2009@b45phase with an acid, e.g., phosphoric &ciraiS2évgassschl ori c
acid or carbonic acid, and mxing to formPrem x 1. 100851Actives such as,
for exanpheghniftiRndrabearERCrief dougiones,of @y @8l daeSconapusditny oo tHRgresdmsi r ed
active ingredients are added to Premix 1 and m xed to formPrem x 2.

[ 0086] WA¥TEIoRhel eidegrseor denrping pgerd I Bs ORY 43tecOMWOBIHBY Kigast Bngladese) fror
exanpl $ 4P or
A T A SR A T A
oral camebgiroeduabout Conoabbti @A %bewe@871The present invention in its

nmet hod aspect involves applying to the oral cavity a safe and effective
anmount Rfrfdctagisconposi ti ons descri bed herein. [0088] The conpositions and
met hods according to the invention are useful to a nethod to protect the
teet h bpoéeci | mlaﬂﬂeln@eheﬂmoﬁmayldmn@ieu nethalotd @hle@BmpbbitiPALF ihe WhdhtibiPisraeduce
or inhibit formation of dental caries, reduce or inhibit dem neralization
and pr oitpedaRtaTamEKaIre 9bganenatible actarat Ruitibleisiefactapisere dss whighese of t he

teet h, , p [ f anmel ,
F R S G T T i Al
eI ect r cawitteiGa@tic asfannmst or (ECM. 100891Quantitative Light-induced
Fl uorescence is a visible light fluorescence that can detect early |esions

and | ongoéydi nshnkablémmfammstah@damgédaweqmlprfoxr@@hﬁﬁénw S.Mar.n®. teeth
fluoresce in visible light: demneralized t do not or do so onl:%grtoa

| esser H&YHES. orhgricpleg aéf Ud?erﬁahé?%ﬁ»%a@%ﬁowf% aqééh&l%qtéﬂp it li
progresg @P%thggeg%m@ #@nllc% ralHi ﬂalemlf/r%?&c o make the teeth auto

fluoresce ave m ner al” have Tower fl uor escence and appear
dar ker t oot h surf d to quantify

TRk JoBefioTPRL iR &8 af%‘é@ﬁ?ﬁ%@%&é% P Bl R i e PR T2 e

ar ea/ vodouste s o€ hlayiadl faick Ratihg ab®Rfi10M alcRn €8 dhrbyn a®ubyie Gicsalyl ridiediagd i ng
white spot lesions are recruited as panelists. The neasurenents are

per f or e Waiprephibleyipitsorsuipnated menogtyeerides p bty peids Doy igrabqus | Pdhanb S at

t he be T, si on

ar oar var o et S S BYP e ME MF Qb RE SRR cobnl ata 1 s
of t en repesdl@dridssidfopetcs eretexamptos wé mentic verfaumtbaSbisi tpee. 1100903 &1 guomic cal
Caries Igltorln is a t?ch ique used to nmeasure mneral content of the
toot h ba&keaps mayelsohedtilizedsi'st ance. El ectrical conductance measurenent

exploits the fact that the fluid-filled tubul es exposed upon

demi nerl@093at i hanoer spbedigenbreationc syfaskniscisaiid &t the |Pé9§€lﬁhlemlyon A BE t oot h
| oses i, Q%Igldeﬁlﬁetd a@%ﬁﬁvﬁﬁ'eg 8§§1 gﬁ& Jté"ﬁarzgmﬁﬁ(ﬁﬁﬁfh cﬁﬁlpo hﬁsrlﬁ(’ﬁw@ﬂ@ 14

i ncrease rosit n |ncreas e conductance o e patient's teeth
t her ef oqlbylnﬁymlcnduam@ambanﬂ mrenbanlut :k&tanbam atGenendl dsplauryt uthekylanmoommnduct ed

of root aces wth.an |st|n | esi The .measurenents are perfornmed in
vivo wit 0'? Py TAINIEH 4 E’ él‘%’@?&?@ﬁ\m%‘é’?@{ @8 ‘gefore and after 6

mont h tlr's&ﬁttprgnén%\%ﬁylaﬁq@&hylbéhz?&qmm{m chlosldaseesdlt afigiHiaskuseifohiam oot
surfaces i s nmade using a tacti robe. The hardness is classified on a

t hree polrie. ogbépﬁndlhwmdﬂwr&ﬂ mmlxlwﬁssl@fqof In this type of study,
typically the results are reported as electrical resistance (higher nunber
i's bett@Op4ff or liluseaE@MatenissuEpemits agribe quutémayewenantmifhiondesidrsersbedfint he

| mventi O £ NProra AL it BFRBLAE: RGG "L brorRtiEk Dh e Rl T i B BHE of t he

enanel {afmcABRATHH 8o B anEnﬂde@Mthé ebidposiigorls0 @ conposi tion |acking
effective amounts of fluorine and/or arginine. 100921The Conpositions of

the i nvepbson iQuaG fdrstad birraseRisthal An BBLEQOS (hOcHfBiaRnBar ffkul bacteria
in the oral cavity, for exanple nethods to reduce or inhibit gingivitis,
reduce inggrion cofi babicddyrdsdiued aycdrerstiads prodeesdiydheeaslenstian ofelkylsvel s of

ar gi nol yt.i bact hi 0 f I

cavi ty, é{ 1dg c grou @1 drop})rlllal!gn gﬁtﬁre a{l]]uag] ogézin?é g¥d+£ﬂob y JB‘?\ ﬂo? d'\\ﬁla@pﬁ pﬁﬁ%

fol | ow mg)haugarr albﬁadohﬁngﬁh nztt&ﬁu@aﬁhlpim]loésﬁ&blﬂﬂdn&im@mrﬁﬂt‘mﬂsomlcdlaahm ﬁrlae

teeth and oral cavit
not limited to. the Pluronics. polyethylene oxide condensates of alkyl phenols, products derived
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[ 00931Finally, by increasing the pHin the nouth and di scouragi ng

pat hogeni ¢ bacteria, the Conpositions of the Invention are useful to
pronot e hwal2oevgIefszsores or cuts in the nmouth. [0094] EnlramaiSagsossso heal t h
al so provides benefits in systemc health, as the oral tissues can be

gat eway@orh dlic Sydésaiien o Mdtegdéencndde Wb theatadtionpaddudt 6 Bprappacd @iddand t h
system c_heal th.  inc]uding cardiovascul ar health, The conpositions_ and

met hodsetbylenqdiamingesihylspe wew%lebsalqué alinhatip aleehplsslopg bR EeriRgy ARIRGY no

aci ds, &g { @ WsCBRg Chaift tifallQP S Y& hnd Wikt f such
2009/0994 éﬁ# %5@8%)%%% % sup skK)%yﬁ?heS|%gpat maysnan #ﬁﬁg éﬁhance
m cr ocimatghialsi on in the oral tlssues. Providing a | ess acidic oral
environnment is also helpful in reducing gastric distress and creates an
envi r onfweé] | e:&seefraimd‘raﬂiﬂcﬁembms Hetittedaid g}m,thaﬂbisaﬂfadtmtasmﬁdiimﬂ&d)wﬁehh gastric

ulcers., ,krginine in E gwa i.S reQU|r%$ Eor h| expression of specific
i mmune ‘Béﬂt‘opé&'éb? Bloac ]deSFCF AP Aerivalixes of alig ‘?—:‘Ht‘BV’ m‘géﬁat’ﬁ}ﬁn“é? gi ni ne can
enhanc e, aniRfl it LEsul SRHALCSRSRABE §n whild ROMRARLL kRSSO se%trQ@stclﬁtn the

i nvention are thus usefill to enhance systemc health, including

car di ovarsuanched, hedtI\~tllhrC1riL®l®9r5°mr¢1ellwmnpadlStliuonls canldnmbhtods’sloabclorlélcnag)omo t he

i nventi gn _can, he |n orporated int qr@i 03|t|onsbf Be gar of t he
mout h afia™s 884 #Pee ‘%sa"ta&b‘%‘%cp‘é@‘teé'é" " ‘é‘h‘§ 1 Ent-Sp&81T°R8Y SYeP ¥ r?B‘S

ri nses, piRpRYSorhdsHdaNic NOlusti ve[RAAPIks H5thd SedadtatiosgRaUb: inklasige el used
as shorthand for describing each and every value that is within the range.
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sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange.

Also useful are such chemicals as menthol. carvone, and anethole. Certain embodiments

employ the oils of peppermint and spearmint.

[0070] The flavoring agent is incorporated in the oral composition at a concentration of
about 0.1 to about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.e.. a singlc dose) is about
0.001 to about 0.05% by weight and in another embodiment about 0.005 to about 0.015 % by

weight.

Chelating agents
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c 1e}atmg agents able to complex calcium found in the cell walls of the bacteria. Binding of this

calcium weakens the bacterial cell wall and augments bacterial lysis.

[0072] Another group of agents suitable for use as chelating agents 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 pyrophosphate. trialkali mctal 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
about 1.0 wt. % pyrophosphate ions, about 1.5 wt. % to about 6 wt. %, about 3.5 wt. % to about

6 wt. % of such ions.
Polymers

[0073] The oral care compositions of the invention also optionally include one or more
polymers. such as 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). Acidic polymers, for
example polyacrylate gels. may be provided in the form of their free acids or partially or fully
neutralized water soluble alkali metal (e.g., potassium and sodium) or ammonium salts.
Certain embodiments include 1:4 to 4:1 copolymers of maleic anhydride or acid with another
polymerizable ethylenically unsaturated monomer. for example. methyl vinyl cther
(methoxyethylene) having a molecular weight (M.W.) of about 30.000 to about 1,000.000.
These copolymers are available for example as Gantrez AN 139(M.W. 500,000). AN 119
(M.W. 250,000) and S-97 Pharmaceutical Grade (M.W. 70,000). of GAF Chemicals

Corporation.

[0074] 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.

[0075] Suitable generally, are polymerized olefinically or ethylenically unsaturated

carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at least one



5.000 Precipitated cal cium 35.000 Sodi um | auryl sulfate 1.620

Met hyl - P- hydr oxybenzoat e 0. 100 Propyl - P- hydroxybenzoate 0. 020 Fl avor 1.000
TOTAL 100WOQ009RO#M5207 Exanple 3 - Low RDA formul a w t hpsmaiskoosassere! e PCC
abrasi ve RAW MATERI AL VEI GHT % Dei oni zed Water 25.660 Sorbitol 70% 23.000

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, sorbic, alpha-chlorsorbic. cinnamic, beta-styrylacrylic, muconic,
1taconic, 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.

[0076] A further 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 sulfonic acids selected
from acrylamidoalykane 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.

[0077] In preparing oral care compositions. it is sometimes necessary to 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, hydroxyethyl cellulose and water soluble salts of
cellulose ethers such as sodium carboxymethyl cellulose and sodium carboxymethyl
hydroxyethyl cellulose. Natural gums such as karaya. gum arabic. and gum tragacanth can also
be incorporated. Colloidal magnesium aluminum silicate or finely divided silica can be used as
component of the thickening composition to further improve the composition's texture. In
certain embodiments, thickening agents in an amount of about 0.5% to about 5.0% by weight of

the total composition are used.

Enzymes

[0078] The oral care compositions of the invention may also optionally include one or more



Car boxynet hyl cel |l ul ose 0.800 Xanthan gum 0. 150 Sodi um Sacharin 0. 250

Sodi um Monof | uor ophosphate 1.100 WD 2009/ 099452 PCT/ US2008/ 058679 Sodi um
bi car bonawe 200930045 Si | i cate (1:3.26, 41 BE) 0.800 L- Ar@cmiuseoosiossroonat e
10. 000 Precipitated cal cium carbonate 10.000 Small particle size -

Preci pidnaymes. c @ksefubignzgmeb oralde adH o00R aSaitibliprotdsé! gisedroi@oths&20
endoglycosidases, amylases. mutanases. lipases and mucinases or compatible mixtures thereof.
In certain embodiments, the enzyme is a protease. dextranase. endoglycosidase and mutanase.
In another embodiment, the cnzyme is papain, endoglycosidase or a mixture of dextranase and
mutanase. Additional enzymes suitable for use in the present invention are disclosed in U.S.
Pat. No. 5.000.939 to Dring et al.. U.S. Pat. No. 4,992.420: U.S. Pat. No. 4.355.022: U.S. Pat.
No. 4,154,815: U.S. Pat. No. 4,058,595; U.S. Pat. No. 3,991.177; and U.S. Pat. No. 3,696,191
all incorporated herein by reference. An enzyme of a mixture of several compatible enzymes in
the current invention constitutes about 0.002% to about 2.0% in one embodiment or about

0.05% 1o about 1.5% in another embodiment or in yet another embodiment about 0.1% to about
0.5%.

Water

[0079] 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

[0080] Within certain embodiments of the oral compositions. 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. generally includes about 15% to about 70% in one
embodiment or about 30% to about 65% in another embodiment by weight of the dentifrice

composition.

[0081] 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
glycerin and sorbitol may be used in certain embodiments as thec humectant component of the

toothpaste compositions herein.

[0082] In addition to the above described components, the embodiments of this invention

can contain a variety of optional dentifrice ingredients some of which are described below.
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Methods of Manufacture

[0083] The compositions of the present invention can be made using methods which are

common in the oral product area.

[0084] In one illustrative embodiment. the oral care composition is made by neutralizing or
partially neutralizing arginine in a gel phase with an acid, e.g., phosphoric acid, hydrochloric

acid or carbonic acid, and mixing to form Premix 1.

|0085] Actives such as, for example. vitamins. CPC, fluoride. abrasives, and any other

desired active ingredients are added to Premix 1 and mixed to form Premix 2.

[0086] Where the final product is a toothpaste. a toothpaste base. for example. dicalcium
phosphate. precipitated calcium carbonate. and/or silica, is added to Premix 2 and mixed. The

final slurry is formed into an oral care product.

Composition Use

[0087] The present invention in its method aspect involves applying to the oral cavity a safe

and effective amount of the compositions described hercin.

[0088] The compositions and mcthods 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 pre-carious lesions
of the enamel. e.g.. as detected by quantitative light-induced fluorescence (QLF) or electronic

caries monitor (ECM).

[0089] 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 fluorcscence and appear

darker in comparison to a sound tooth surface. Software is used to quantify the fluorescence
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from a whitc 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 arca/volume is measured at the end of 6 months of product

usc. The data is often reported as a percent improvement versus baseline.

[0090] Electrical Caries Monitoring is a technique used to measurc mineral content of the
tooth bascd 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
demincralization. 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.

[0091] The Compositions of the Invention are thus useful in a method to reduce pre-carious
lesions of the enamel (as measured by QLF or ECM) relative to a composition lacking effective

amounts of fluorine and/or arginine.

[0092] 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
levels of acid producing bacteria, to increase relative levels of arginolytic bacteria, inhibit
microbial biofilm formation in the oral cavity, raise and/or maintain plaque pH at levels of at
least pH 5.5 following sugar challenge. reduce plaque accumulation. and/or clean the teeth and

oral cavity.

[0093] 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.

[0094] 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

o
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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.

[0095] 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.

[0096] As used throughout, ranges are used as shorthand for describing cach 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.

[0097] 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.
EXAMPLES

Example 1 — RDA test of arginine calcium carbonate formulation

[0098] Natural calcium carbonate formulations show high RDA:

Formulation A: Prophylactic paste:
31% Sylodent 756.
15% Vicron 25-11 (fine ground CaCO3, natural source),
14% Vicron 41-8 (fine ground CaCOs).
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10% Arginine Bicarbonate
RDA: 230

Formulation B: Consumer sensitivity dentifrice
50% Vicron 25-11 (fine ground CaCOs),
7%, Sylodent 15,
2% Arginine Bicarbonate
RDA: 179

Example 2 — Low RDA formulations

[0099] Precipitated calcium carbonate (PCC) formulations show lower RDA:

RAW MATERIAL WEIGHT %
Deionized Water 30.260
Sorbitol 70% 23.000
Carboxymethyl cellulose 0.940
Xanthan gum 0.210
Sodium Saccharin 0.450
Sodium 1.100
Sodium bicarbonate 0.500
N-Silicate (1:3.26, 41 BE) 0.800
L-Arginine bicarbonate 5.000
Precipitated calcium 35.000
Sodium lauryl sulfate 1.620

Methyl-P-hydroxybenzoate 0.100
Propyl-P-hydroxybenzoate 0.020

Flavor 1.000
TOTAL 100.000
RDA 107

Example 3 — Low RDA formula with small particle PCC abrasive

RAW MATERIAL WEIGHT %
Deionized Water 25.660
Sorbitol 70% 23.000
Carboxymethyl cellulose 0.800
Xanthan gum 0.150
Sodium Sacharin 0.250
Sodium Monofluorophosphate 1.100



5.00 5.00 Sodiumlauryl sulfate 1.50 1.50 1.50 1.50 1.50 Flavor 1.00 1.00
1.00 1.00 1.00 Water (to balance) @5 @S @S @S @S Dentin D sk Preparation

1. Denti rwoieboa9sse cut from extracted human teeth. PCT/US2008/058679
Sodium bicarbonate 0.500
N-Silicate (1:3.26, 41 BE) 0.800
L-Arginine bicarbonate 10.000
Precipitated calcium carbonate 10.000
Small particle sizc - Precipitated calcium carbonate  25.000
Sodium lauryl sulfate 1.620
Methyl-P-hydroxybenzoate 0.100
Propyl-P-hydroxybenzoate 0.020
Flavor 1.000
TOTAL 100.000
RDA 52

Example 4 — Small particle silica formulations

Prototypes are made with incorporation of 3% and 10% small particle silica (d50 3-4 micron.
Sorbosil AC43 from Ineos) in PCC base dentifrice w/ 5% arginine bicarbonate. Dentine disks
are brushed with dentifrice prototypes in order to mimic three day brushing regimen, or 6
treatments. Confocal microscopy images are taken at three stages: prior treatment (baseline),

after dentifrice treatment and after acid challenge.

Formulations containing small particle silica show better performance aficr acid challenge in
comparison to control dentifrice.

Table 1. Examples of dentifrice formulation:

Ingredient Formula | Formula Il Formula 111 Formula IV Formula V'
Sorbitol 2225 2235 2225 2225 2225
Sodium CMC 1.00 1.00 1.00 1.00 1.00
Xanthan gum 0.25 0.25 0.25 0.25 0.25
Sodium 1.10 [.10 1.10 .10 1.10
Monofluorophosphate
Sodium Saccharin 0.50 0.50 0.50 0.50 0.50
Sodium Hydroxide 0.50 0.50 0.50 0.50 0.50
Arginine Bicarbonate 5.00 5.00 5.00 5.00 5.00
Sodium Bicarbonate 0.50 0.50 0.50 0.50 0.50
Precipitated calcium 34.00 34.00 34.00 29.00 29.00
carbonate
Synthetic amorphous silica | - 5.00 10.00 5.00 10.00
(d50 34 um)
Potassium nimrate - - - 5.00 5.00
Sodium lauryl sulfate 1.50 1.50 1.50 1.50 1.50
Flavor 1.00 1.00 1.00 1.00 1.00
Water (10 balance) Qs Qs Qs Qs Qs

Dentin Disk Preparation

1. Dentin disks are cut from extracted human tecth.
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dent i f ri08&0 lor Al BENCHWES asksd fo pegr by é@v&lwmﬁaviaﬁ@”Sacqblé(%'é'%PMP%@F%H) of

7262 4 LR RIRLs SRR A iy gl s g o

100104] Aiciaviearvogint (ROC). thiekmwnSorrsalagon actedbis mlﬁéﬁbo&bn@&rﬁiﬁ%ﬁﬂb&e

soy br O}opmulations additionally comprising 1. 2, 3 or 5 wt% arginine bicarbonate were also tested.
Surprisingly. it was found that the arginine bicarbonate-containing PCC formulations exhibited
increases in consumer acceptance for flavor intensity. cooling and case to foam attributes, and
morcover the formulation additionally comprising 2 wt% arginine bicarbonate exhibited
increases in overall liking. overall liking of taste, taste while brushing and taste after brushing.

In addition, the formulations additionally comprising arginine bicarbonate were perceived as
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(Becton Di ckinson, Sparks, MD). The culture was centrifuged at 5.000 rpm
for 5 mnutes at 1 mlliliter at a time into prewei ghed tubes in order to
accunul atwoapprosdseately 5 milligrams of wet pellet wei gor/USTdvs/opssl et was
then resuspended into 20 mllinolar potassium phosphate buffer (JT Baker,
Phi | | i psgnifigantidbeiterphhith@ pldcebstontlodteal Bingigt a8sBee£ Mol id teif@r the
bacteri cel | re anmoni @ woul d be produced for survival. The final
concent THEFENMRRLY et 'qell‘f’éPgﬁllefo‘érPr?ﬁ“F\ Juitpbigty. tapls andi oyerallngpduchav@int.r at i on.
as mllinolar final concentration of L-arginine. Lcitrullinc. or L-omthine
was add@8!®lond sntmstavben tyrmuipsions bavéradicdleivarphosplae raber thanRecipsted

Chest er ) | ' [ ' t.ed. 7C.in_a. shaki ng. wat er

bat h 1 o e B Lhe iasd ER et R Gl ot SiPe Bici e )

or der taxhimedigdBedndy iaprovad sgnsery charmoriistiocdes aymishied W@ ehedsed f§rmamddnagnost i ¢
Chemi cal s, Li rpttagg l.&}O(ford,. CI). .The intended use of this specific kit is
for the{HPWiteaddilion of preiag PSAP 8PS mmoni a i n pl asma, but the procedure was
m)difieg in order to determ ne and quantify the ammoni a production in

pl aque IBRHIYr Bré@t%ﬁam.‘eSimymlmtﬂwdga@vléfbéxaawaghwn@ Bechaatginiae.pn oduct i on
val ues {. t Il i ' t.pH.4..Q.as ~desci.i bed
above. dﬁ@%éﬁ???@%ﬁ? i {ahs'% ﬁ’ggﬁllg[}genlﬁﬁ?czeqﬁ%%Elng?rgs(;h%rag%ﬂgtéc Otggu%sl%c%rgi ni ne
dei m ndsenglysersnmostipabeuliskychay mgprtede temaionioépfeoipitaret lcalslimy tarbbnate

L- Arginj L-Citrulline L-Ornithine Trial # Amonia (ppm) Ammonia (ppm
Anmroni Qﬁ’ﬁﬁwmwsg B B YA SHBPOS SR ABID. 260 3 7. 70 0, 332

Example 6 - Basic amino acids other than arginine
[00104]

An overnight culture of S. sanguis was grown at 37°C in trypticase soy broth
(Becton Dickinson. Sparks, MD). The culture was centrifuged at 5.000 rpm for 5 minutes at 1
milliliter at a time into preweighed tubes in order to accumulate approximately 5 milligrams of
wet pellet weight. The pellet was then resuspended into 20 millimolar potassium phosphate
buffer (JT Baker, Phillipsburg, NJ), pH 4.0, to simulate a stressed environment for the bacterial
cell where ammonia would be produced for survival. The final concentration was 5 milligram
per milliliter. To this final concentration, a 5 millimolar final concentration of L-arginine, L-
citrulline. or L-omithine was added along with a 0.1% final concentration of sucrose (VWR,

West Chester, PA). This mixture was then incubated at 37°C in a shaking water bath for 30

minutes before ammonia production was determined.

[00105] In order to analyze for ammonia. an Ammonia Assay kit was used from Diagnostic
Chemicals Limited (Oxford, CT). The intended use of this specific kit is for the in vitro
quantification of ammonia in plasma, but the procedure was modified in order to determine and

quantify the ammonia production in plaque and/or bacteria.

[00106] The table below shows the ammonia production values from 6 separate trials using
S. sanguis at pH 4.0 as described above. The results confirm that the intermediates produced

by the arginine deiminase system can be used to produce ammonia for cell survival.

L-Arginine L-Citrulline L-Ornithine
Trial # Ammonia (ppm) Ammonia (ppm) Ammonia (ppm)
1 0.509 0.185 0.185
2 0.866 0.346 0.260
3 2.20 0.332 0.047




0. 047 WD 2009/ 099452PCT/ US2008/ 058679

4 1.62 0.19410.0 5 0.5

0.276 0.181
WO 2009/0
/099452 PCT/US2008/058679
4 1.62 0.194 0.0
5 0.5 0.226 0.181
6 0.679 0.951 0.135
Mean 1.06 0.951 0.134

[00107] The Example shows that basic amino acids other than arginine are effect

produce ammonia within the oral cavity. and thus to increase plaque pH when used 1

care composition of the invention.
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6 0.679 0.951 0.135 Mean 1.06 0.951 O0.134 1001071The Exanple
shows that basic am no acids other than arginine are effective to

CLAIMS

1.

10.

11.

12.

An oral care composition comprising
a. an effective amount of a basic amino acid in free or salt form;

b. asmall particle fraction comprising at least 5% of the formulation by weight,

wherein the particles of the small particle fraction have a d50 of less than 5 pm.

A composition according to claim 1 further comprising an effective amount of a soluble

fluoride salt.

A composition according to any of the preceding claims wherein the basic amino acid is

arginine.

A composition according to any of the preceding claims wherein the basic amino acid is
partially or wholly in salt form selected from arginine bicarbonate, arginine

hydrochloride, arginine phosphate, and combinations thereof.

A composition according to any of the preceding claims comprising arginine

bicarbonate.

A composition according to any of the preceding claims, wherein the small particle
fraction comprises precipitated calcium carbonate having d50 of 0.5 — 4 pum, silica

having d50 of 1 - 4 pm, and mixtures thereof.

A composition according to any of the preceding claims, having a radioactive dentin

abrasion (RDA} of 30 — 130.

A composition according to any of the preceding claims, having a radioactive dentin

abrasion (RDA) of 30— 70.

A composition according to any of the preceding claims, comprising at least 20% of

small particles having a d50 less than 5 pm.

A composition according to any of the preceding claims, wherein the basic amino acid
is arginine bicarbonate and which further comprises sodium monofluorophosphate and

precipitated calcium carbonate.

A composition according to any of the preceding claims, wherein the salt of a basic
amino acid is arginine bicarbonate and further comprises sodium monofluorophosphate

and silica.
A composition according to any of the preceding claims, further comprising an anionic
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produce anmonia within the oral cavity, and thus to increase plaque pit
when used in a oral care conposition of the invention. CLAIMS 1. An oral
care conposition conprising a. an effective anount of a basic amno acid in
free or salt form b. a small particle fraction conprising at |east 5% of
the foil n atisorfaddgnivei ght, wherein the particles of the small particle
fraction have a d50 of less than 5 gm 2. A conposition according to claim
1 further thnprompositi@nacebdian tockianiunliereh tie modnibkeffctanors sddivgalatiryl 3. A
conposition acgording to any of the preceding clains wherein the basic
amno acid i§u§?t§i nine. 4. A conposition according to any of the preceding
clains wherein the basic anino acid_is partially or. wholly in salt form
sel ect ed fFbrft s9Pesiten ascemdingdnanyg of tegrerefwenams AWt CHBPIHRG PRI ne
phosphat e, ar&gﬁ?&r{@{a@g dpns thereof 5. A conposition according to any of
the preceding clalns conprising arginine bicarbonate. 6. A conposition
accordi 00 18 £ 00uBlu S BhAEEAL 106! Al R HORL Bl RaLBS SR, BRISGEL ©
fraction comprises precipi tated “CAl'ci um car bonat e havin 50 0f 0.5 - 4 agm
silica havj d50 of .1 - 4 and mi.xtures. thereof. 7. A conpositian .
2ccording. 1 BTG et el A oF Mo e TS edifr SYEPTYRL b RUPHC
abrasi on ( RDAblyher30- 130. 8. A conposition according to any of the

precedi ng clains, having a radi oactive dentin abrasion (RDA) of 30- 70. 9.

A conposi t{-pm é&ﬁ?&s‘%’ﬂi&%&@rdﬁ%ﬁg%&a&%ﬂﬁ @ﬁ&&iﬁ%@&i&ﬂi@b?@/me@%@édp&}&%@f | east

20% of small particles havin ess than 5 gm A conposition

accor di ng t o regtirylofinyl lethep nmbmdierpandlydiids, wherein the basic amino acid is
ar gi ni ne bi carbonate and which further conprises sodi um nonofl uor ophosphat e
and preci plg.athecoambsitivmaardiog &t ey dfthe precatimpdiimspim the dandofgtobthpasty of

t he precedi ngcwglljai ms, wherein the éff_-," t of, a basic_amno_acid is arginine

bi car bonat e FPTRESNE ORf PT BREC LU RPN ES, SETRSHIGS (7588 28TIS | i ca.

12. A CQWOSivtiﬂaﬂﬁhs?ﬁEFlgfn@}s?gnzt RWurRdctdne tbienedi AFinGkRAIIE apdnd t her
conprising an an on urfactant. 13. A conposition according to claim12

wher ei n the améseriatives, fliemirms; colaimgsdnd/or tambmbtionsitharve, 14. A conposition
according to any of the preceding clains further conprising an
ant i bact er ialUsagdnh cffective amount of the oral care composition of any of claims 1 - 18 in the -

manufacture of a medicament for
a. reducing or inhibiting formation of dental caries,
~ b. reducing, repairing or inhibiting pre-carious lesions of the enamel,

¢. reducing or inhibiting demineralization and promoting remineralization of the

teeth,
d. reducing hypersensitivity of the teeth,
e. reducing or inhibiting gingivitis,
f. promoting healing of sores or cuts in the mouth,
g. reducing levels of acid producing bacteria,
h. increasing relative levels of arginolytic bacteria,
1. inhibiting microbial biofilm formation in the oral cavity,

j. raising and/or maintaining plague pH at levels of at least pH 5.5 following sugar

challenge,

k. reducing plaque accumulation,
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15. A conposition according to claim 14 wherein the antibacterial agent is
triclosan. 16. A conposition according to any of the preceding clains
further conprising an anionic polyner. 17. A conposition according to claim
16 wherein the anionic polynmer is a copolyner of nmethyl vinyl ether and

mal ei ¢ anhydri de. tEgtingreducimgpssicyingar aldovertmigrgy twulay of the precedi ng
clainms, in the formof a toothpaste further conprising one or nore of

wat er, abrasi ves, vdutehmgttesth,s, foam ng agents, vitamins, polyners, enzynes,
hunect ants, thickeners, antimcrobial agents, preservatives, flavorings,

col ori ngs and/ ofi. ¢edWingadroxitrs t hereof 19. Use of an effective anmount of the
oral care conposition of any of clainms | - 18 in the manufacture of a
nedicanent for @.iﬁ@ﬂﬂﬁggg@@hﬁém&mhiting formation of dental caries, b
reduci ng, repairing or inhibiting pre-carious |esions of the enanel, c.

reduci ng or i nhj bitlnNgiAecRer@hindadatioferABadéiTabd/6g reni neral i zation of
the teeth, d. reducing hypersensitivity of the teeth, e. reducing or

i nhibiting gi ng'_viciié'a?in fie Qﬁ@g'apga‘}i@al ing of sores or cuts in the nouth,
g. reducing levels o k| produci ng”bacteria, h. increasing relative

| evel s of ar inoI%ﬁtic ggé:dtt%ljegf i. inhibiting mcrobial biofilmformation

in the oral ¢a¥ ,eCth.l raisrng and/ or maintaining plaque pH at |evels of at

1 onti . TEQBE PG LY Rt s arioet T iR A Fefbuth. m whi teni ng

oot agai AOrATEERT a6 ATEDBUATLII TS B LA P S5 g CaBeR GHE G

cavity, abrasive material, the abrasive material including a small particle fraction comprising at
least 5 wt% of the total composition weight, wherein the particles of the small particle
fraction have a d50 of less than 5 um, for use in the treatment of sensitive teeth within
an oral cavity of a subject.

22. An oral care composition according to claim 21 wherein the basic amino acid is
present in an amount of from 0.1 to 20 wt% of the total composition weight.

23. An oral care composition according to claim 21 or claim 22 wherein the basic amino
acid is present in an amount of from 1 to 10 wt% of the total composition weight.

24. An oral care composition according to any one of claims 21 to 23 wherein the basic
amino acid comprises arginine.

25. An oral care composition according to any one of claims 21 to 24 further comprising
an antibacterial agent in an amount of from 0.01 to 5 wt% of the total composition
weight.

26. An oral care composition according to claim 25 wherein the antibacterial agent is
present in an amount of from 0.01 to 1 wt% of the total composition weight.

27. An oral care composition according to any one of claims 21 to 26 wherein the
antibacterial agent is triclosan.

28. An oral care composition according to any one of claims 21 to 27 further comprising
a soluble fluoride salt in an amount of from 0.01 to 2 wt% of the total composition
weight.

29. An oral care composition according to any one of claims 21 to 27 further comprising
a source of fluoride ions in an amount to provide 50 to 25,000 ppm by weight of

fluoride ions in the total composition weight.
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in a subject in need thereof. 20. The use of claim 19 for reducing
hypersensitivity of the teeth. 21. An oral care conposition conprising a
basic amno acid, in free or salt form and an abrasive material, the
abrasive material including a small particle fraction conprising at |least 5
wt % of t he3Gt dnairalcanpasitdsosivneecgting tokbkeme 2R or kieirp 2P tihskas thefsoluvée smal |
particle fragﬁli O&?h ve a d50 ﬁf |l ess t.hanl St%jﬁ] ford. use i ndtheitrgleat ment of
sensitive tedPRIYF ¥ s PEIUYIRAPYS FCIgCey frgpiodnss fuat SPS8ar e
conmposi ti on amefidbrogoidpkdtaim AdixMirBérBoft he basic anmino acid is present
in an amount of fromO0.1 to 20 wt% of the total conposition weight. 23. An
oral care Yodpoupldasmcamrasitinrrgearding|tapmy one ¢fclaimgiZh to 30 ipEies comprEndasi ¢
am no acid '%Qﬁiﬁﬁ%@%@&ﬂﬁ% %H‘r%&%ntoc?f @Bt ¢ %\R%"}Gf"{%é)IotaFl QSng?éit%n
conposi tion wei ght. . An oral care conposition according to any one of
clainms 21 towgheherein the basic am no acid conprises arginine. 25. An
oral care conposition according tq any one _of clains 21 to Z?aﬁfurther

conpri si ngZaf el WECsERpositionqerirding 13 flapddnrhestin fheameniomragtagt i oo of t he
total conposi.td e : real o { £d ! to claim
25 wherein th}eésgé}ﬁtll agl?lg??tgqq%dgg%? tlaé .ﬁ%ﬁgﬁ?ﬁﬁﬁé%dn%ﬁﬁoﬁ%?é@?om 0.01to
1 W % of t3Be Anodrall cacoopasisttionracemidgigtto cRiin 3Awr elairh 32avleran tiposidrion

according to any one o l.aims 21 tq 26. wherein.the anti bacterial. agent is
Pl osan. | o8k Relecti dralE s Bumdrbn Gkt s gRe b R RRe BB o)
to 27 furtheg,s@prising a soluble fluoride salt in an anmount of from 0.01
to 2 wt% of the total conposition weight. 29. An oral care conposition
accor di ng | § Hhd BELAGRMI b 35 ReheRein MY HROT

f1 uori de i%ﬂ?%af;%?%ﬁ;omuﬁﬁ%@&g%ﬁ“ etgé%ytoégg%lm ppm by wei ght of

fl uori de i ongpaiticle fnetipo tampdsespo Kasti 20nwike bHthe totaB@mpasitonadeighir e
conposition according to claim28 or claim?29 wherein the soluble fluoride
salt or so3f. oe @hl dardledrhlBit@ngcorgingab ekirad 3for etaimddi wimaréih tor abdasives odi um
nonof | uor opohosphat e, , and m xtures thereof 31. An oral Cﬁl‘e onposi tion
accor di ng t o T Heselseted| fEgmgaloiin eiragnatey siliaang SHBMTS tHEFe3h ani oni ¢
surfactant in an anount of fromO0.01 to 10 wt % of the total conposition
wei ght . 3236. A @ypldare earepassigrorsreisg taeey pae plgcleimsd3dp o yhappie tha abrashe

ani oni ¢ surf I i . .5 W% of the

t ot al comosi%faﬁ%?\hﬁﬁglﬁﬁﬁ%eg%%%lgﬁo mﬁ%g%@étéééln{g’o | ?18§\%2%1§.r ding to claim
31 or cl aim. 3% whketadd Corhpesiteni ciipdisiigrd sicamiing acideincfedead shlt oms askl am

| auryl sul fate, sodiumlaureth sulfate, agd i xtures ,t_he{)eof_ 4. An oral
care conposi SM8H PagH: EraigncemRRyngAkleast o¢r af the comppytiaBdygtedt-VRHAN sl |
part | cl e ' r aghd SRuABIDY thE Shafl baliBRtackidn MAVE LU5A Bl A 5 GRTRAIhART,

wei ght. 35. An oral care conposition according to claim33 or claim 34
wherei n t he abntisil veclosidrewithin dnsorsledaety efla futpeatcal ci um car bonate, silica,
and m xtur t hereof 36. An.oral care con ition according to any one of
claims 33 16 ATORHEFE FPHSIR SRS R ) VRSRB TSRS PERP 255 0 70w % of
the total cong ghgés% el is %l?ese;ﬁ@ngﬁ%oﬁﬂrcﬁ“ﬁ%mmqstbtzb%cya:@mé loting a

basic amino acid, in free or salt form and a snmall particle fraction
conpri si ng atconpastiob¥enht.t he conposition by weight, wherein the particles
of the s article fraction have a d50 of, | ess. t um_for._enhancing
Gent f nar ot HILOHET PR RSP s B oL TP as st b L o o

conposi tion agERdceirRdagt 6bapRisy trifREiMart HBoBAYI Eod.0P (RS W CAMRY | Ses
arginine and is present in an amount of fromO0.1 to 20 w % of the total

conposi ti on VigRkdempoggionAyeigital care conposition according to claim37 or
abm 38 furth i ti Pactor ng 2 ;
c a1 30 AL AR T ARG b oE B PP SU0 driglsien

an anount rom conposi tion wel

oral care conrpohibld foriecal th Agarhourdny fone0.0f tel aitysofIle total I8mbpudititrer
conprising a soluble fluoride salt in an amount of fromO0.01 to 2 w % of
the total co tti on wei ght.

41. An oral care composition according to any one of claims 37 to 39 further comprising
a source of fluoride ions in an amount to provide 50 to 25,000 ppm by weight of

fluoride ions in the total composition weight.
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41. An oral care conposition according to any one of clainms 37 to 39
further conprising a source of fluoride ions in an anount to provide 50 to
25, 000 ppm by wei ght of fluoride ions in the total conposition weight. 42.
An oral care conposition according to any one of clainms 37 to 41 further
conpri si ngtlamnemiloniceuposiionagcordingdn aayormel @dins3dre g1 durthes cADPHEIDE of t he

i Arantlont cogyrdsRanorn . g of |
| aury! “sul f ath 0Bk 4t A e SRR ST To yP BT EPLERA AT P 1

care conposi iyedtht a¢eahibnitGsut Rcanybnesected fadrBoddmt I@udDsudaes, ebdiumhe smal |
particle fraction conprises at |east 20 wt% of the total conposition

wei ght. 44. Myrahsplfateaad ayiiyesithesal according to any one of clains 37 to
43 wherein the abrasive material is selected fromcal cium carbonate
silica, ardb.dinararease edmpostsfonsscordingde any org of dEmscdite Pvheeaniwismgllt o any
one of clains 37,t0 43 wherein ras) I . from1l5 to
20t 56 of ¢ he teiiels Fachip SORPIA & B A PRI B SETRAER L 0T
free or salt form in an oral care.cqnposition.conpfi.si a snmall particle
fraction CJ()‘{nﬁ"\ %rfi]n‘ij'ma?oq‘@égfton%% mtgﬁg aﬁ%%%%g}'tl?lgﬁngg O\ﬁgiq’ﬁw ?l%earbgqswet he
particles of {gis$BeclecRBEdn® b clufiP&ib ARt di¥iea,and BlxQkcd tB&8of han 5 pm for
enhanci ng dentinal occlusion within an oral cavity of a subject. 47. Use

accor di ng 4 45| %ma%@cae{gﬁdsﬁm afcla@rldﬁf%% GnRABhOEr Ak 3igsto s g%?ém ke BpasAEount

of fromO0.1 to wt % of” the total conposition weight. 48. Use according to
claim 46 or ohaérial 4dmpdises diom 1 heo Haetlcolthe yalaongpositiopmiesdd. ar gi ni ne. 49.

Use accordi to.any .one, of ¢l ai 46 to. 48 .wherei,n the small particle
ractton cimmee 068 P Raingackh o Fos osamdb 4 oCO B P RON R EONIES. Use
accor di ng t 0 ,amalYARIH fr&dtRhBntpBising af Ralt'H, aPiRTLMPoTBLLBY eidh, witkaat ed
from cal cium carbonate, silica, ‘and m xtures thereof 51. e according to

any one of cltis prstides efghgemalhpamsicls frastombavest 430 ofdessrthan 5 pawinriesbancingom 15

to 70mt % of the.total, co ition weigh . e of a basic amno acid, in
free or salt dF%tFI}ﬁ?O?CCL‘FSI?IL@&EP&n%foﬁltcL?ngé?aglajllr%cgiscarrent whi ch includes a

smal |. par t4thigehtaglingfo €aimpab siHatcifthel bRsiSanlo fid ihgresmdincanmmdunbyf wei ght ,
wherein the particles of the small particle fraction have a d50 of |ess
than 5 1..tmirompp.-1¢nRandTarf theintalirampesiipy et wi t hin an oral cavity of a

subject. S5z g&%c@ofrdﬁ bR Slafn agioppgggyg%ﬂegefiﬁ f1Ebadlc afdhd aéi@rcgﬂngﬁ&g. a smal |

particle fraction conprisSing the conposition by weight in

t he manuf act urgininb. a nedi canent for treating sensitive teeth within an oral
cavity, wherein the particles of the snal article fraction.hgve a d50 of
| ess than @-M%aC%d@aﬁ%%O%ﬁ{qlms B I“gé‘ﬁ'&ﬁm‘ ¢'small particle fraction

comprises at least 20 wt% of the total composition weight.

50. Use according to any one of claims 46 to 49 the abrasive material is selected from
calcium carbonate, silica, and mixtures thereof.

51. Use according to any one of claims 46 to 50 wherein the abrasive material comprises
from 15 to 70wt% of the total composition weight.

52. Use of a basic amino acid, in free or salt form, for the manufacture of a medicament
which includes a small particle fraction comprising at least 5% of the medicament by
weight, wherein the particles of the small particle fraction have a d50 of less than 5
um, for enhancing dentinal occlusion within an oral cavity of a subject.

53. Use of a basic amino acid, in free or salt form, and a small particle fraction
comprising at least 5% of the composition by weight in the manufacture of a
medicament for treaﬁng sensitive teeth within an oral cavity, wherein the particles of

the small particle fraction have a d50 of less than 5 um, to enhance dentinal occlusion.
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