ORAL cma: PRODUCT AND METHODS OF USE THERECF 100011This application clains
the benefit of United States Patent Application Serial No. 61/027,441 filed
February WO 20008926and al so cl ai ns the benefit of UnitedPEraise®IPanent
Application Serial No. 61/027,442 tiled February 9, 2008, and United States
Pat ent Application Serial Nos. 611027,432; 61/027,431; 61/027,420; and

61/ 027,435 all filed February 8, 2008, the contents of which applications
are all incorporated herein by reference. FI ELD CF THE | NVENTI ON 10002] Thi s
invention relates to oral care conpositio ﬂéﬂgl a basic amno acid

in free or salt fOoFMlEdMRE éRﬁJBWéio’s\dbw6?3{)f)lsl§3r'r%fe 9% net hods of using

these Corrmﬁi tl Onﬁs&pﬁﬁgﬂm% @Pvddeiitor th&‘d\mltﬂ%m[%@&&ém giai k& and ot her
basi ¢ am no ds have for use in.or and are believed

to have sPiyfi *’f‘*"'&éfht‘ ¥b*§¥f“@f? Q&{ ﬁ*%@i%&twbe eaeieyt F’b‘ldr?ﬁaﬁsgﬂm%{nd t oot h

sensi ti vi typi L@Qﬂﬁkﬂdm@ tihese4baisi Eehatani Nao@cids nivkd Hratmd vemal s havi ng or al
care beneflts id d.. 5 i m.ah,Qral. care product

HYi ng i sc BB EAI Sg’ii%ﬁ“‘ gP %t‘a@ "i'_z,? 6?@%"3’ s Shas” “BQ ﬁe“n%chal | enging. to
parti cul aF¢brizhes. bassi te amitans cdehidh mayy:cauanm :thecopidrmufeamwrﬂbralttt@

di ssoci ation of calciumions C h fluoride ions to form an

i nsol ubl e precipitate. Mor eovgpgt(%}h%ﬁh{\e\ﬁtch% has the potential to cause
irritati olf00At nButinantigHebies mord e mpomme\tz@ﬁpmsawwg%wxm f4izj ng

arg, i ni negbi ﬁ@g P@Hﬁ&% LBy de/st.}%;&mtmem wohfAehes aglﬁg 91[3%‘7:@; C%@%amy rel ease

car bon di oxi oatin lta i tiers.

urstin
Moreover, it m ght be exp%%‘t’é@R?Hég(PPOWéHWQE\tH%NpH to neutral or acidic

condi ti Onﬁmwgul Ar T8GR §iRG beid dnGACH iR halehBon frépolldli@lusOR ohecAlER t he
arginine may forman ii ;soluble ar | ni ne- cal gl um cgagl ex that. has a poorer

af finity PéPeliene o Beyienieaiiraabetis i WB%%W“ EINGREPPRGTEREDH woul d
reduce anyo@hifiggthetchasit Qﬁzﬂ‘blhcadslxﬂm nﬁth@m hd%&i‘geiaé)éhr&)wzéte}i ielrg fle@tde@geni ¢ | actic
acid in the[\ nmout Par t L(]y wa £ unad z\?vzgyd for mJLatl on hurdl es
and part | §BERAYLEM 4P GRhiATTHRE é‘éﬂ%‘fcﬁffq&\?’ eﬂ%r%ﬁ”{}“i ERRE MW THeSrt as a
potenti al paldnehmahiive Ib@azﬁ&ulmrthadi&smamherauﬁ hanragse de-pdichil eilittcher e has been
little notivatio a i ni ne and
fluoride. dlﬁﬂ)&’artmo‘)rfléﬁuﬁm rar glén ar g"d(lgtg‘tﬁgn}g gg{% énS?osed!l%?%ngBi%& ?fg%f an

ant i mi cr obfoadovagbnhigheCpiihmsrted laalidnyalaa/@meabkaéwmr@ﬁ i PR asedlic bt hpast e, such
as ProCu det L, al gL.Alne Rl carbonate and
calcliat g‘g)?elﬁgnggf}gﬁ"%ag% & mm%%&‘rlﬁgaé%rﬁ%hn@é)g{n?%ér%?scr%{l élagagent 100041At
the same, edmid oriber dibkid. leadiamtodloadasid Rerstingios ihe saipingsn MGt HpASYE has been

recogni zeg, Q%e{%nwm AeRLhSHSpH TNRSE: BOLR RS oRAUBY Qbudh@u&hRd dreng) &g to
deliver in effective amounts to the teeth and 211M S. and their solubility,

del i very HROTPEEBM Gees O TRIBIE B8Y FPrp & R RS HEPBRCHE PR AYBHE: PEor exanpl e,

tri el osanfsS-plkofiBmni-fdndmoth irbd, @ﬁa&ﬁ&@;ﬂ@@ﬁy&tmﬂﬁi’ e bB w@ﬂldyu;&l:d ghtly
soluble in ter 100051FI u rldem est.abl j. shed tf %In or al
care, partf PSS ORI R HE® ot AL (P51 Wit gl et h,

whi ch i s pRE@ebhEsess Laditireisod fd:rr&smloumrﬁi&skm pacly dsca(derpimerat g,eZzaz*ai‘on)
However, n ildren c ver exposure £o fluoride, for
exanpl e by gv\gf"fﬁgmﬂﬁe %87 S(Qergrmaﬂtﬁ %‘Mfto %{‘I‘Oﬁlgﬁff ated 100 C{f'“ O m% Y eading to
dental tl b@néxsicsncmmzdeweh@pnam@c&caebdvcisamu@nmgIbe:hfatmreiad@ﬂasldmsed in

t 0ot Npast & APl SGEPLIARA SAUBL XihREQF oS ATFLRPARKE R fPver t hel ess

prefer to't uori he absol Ut & m ni mum f
ef f ect i venedshle #0006 dtetoripagl ych ssiver(duded and ﬁéédu¢ér topexsmalsl e oral care

pr oduct th 2iP G }4;’%g@@arﬁr‘gé%h&ca@;ﬂnﬂwz%ﬁ:ﬁg E\@%i hﬁﬁl@t k&'a@s‘ d"it !ﬂ%‘?&}' ge at a low
dosage whi | e pr ding effective fluoride activity.
agent.

[0004] At the same time, the value of antimicrobial agents, such as triclosan, in
toothpaste has been recognized by many dentists. These agents however are challenging to
deliver in effective amounts to the teeth and gums, and their solubility, delivery and retention

on the teeth is formulation dependent. For example, triclosan (5-chloro-2-(2.4-

]



BRI EF SUMVARY OF THE | NVENTI ON 1000711t is now surprisingly discovered that
a basic amno acid such as arginine in conbination wth an anmount of

fl uori de wbhi2etv/mo2ekd ot herwi se be subt herapentic can neP€ETiUI00883326ke! | ver
enhanced oral care benefits, and so nay pronote oral health and/or systemc
heal t h, including cardiovascul ar health, e.g., by reducing potential for
system c infection via the oral tissues. 100081Wthout intending to be
bound by a particular theory, it is hypothesized that a significant factor
in the beneficial effect of arginine is that arginine and other basic am no
aci ds candbongreanoiihoned by lceit@i WPl pesdst bacteria, e.g., S. sunguis

whi ch ar ejgagsjcariiQgRRhe aNnds sl beFRel @raWatha@iﬁfulaﬂgﬁm&h bacteria such as
S. rnutans. for position on the teeth and jn thg oral cavity. The

ar gi nol yt fftfmﬁé’ét‘)g?‘i’"éa?é‘éfh”Ug‘eﬁ‘é]i’ gj’\hr‘ﬁhﬁfefg%fh(ﬂ“ﬁi“ﬁté? BREE" Briis” aci ds to
produce anm¥RiHerliz4iBOr ebyevealyshghildien @Hb@fﬁar&&ﬁj\I’o‘veﬂi\ﬂpaﬁsomfitﬁqr;dvmi | e
carlogenle bact rla rrﬁtabollze su arﬁto g(g t% tdlc{aﬁl(ttl,E which tends to
| ower t he BEEGRE VAR HerEndPA P28 Y RE Ty p&ﬁi‘j t19Et ey eading to
cavities. ﬁ{zdroms&n beldo@Mgdx,ﬁhna)ﬁ whelglilaiie sssedih w@thBamos it zt\@«fpaoaﬁa t he I nvention
over time, rel.ative increa th r bacteria and
a relati véaiﬁdé eforgss i ?f’of" °é”08g§rnf‘\6m§%l‘fsé p%ﬁ; Ogir}e}{g} ¢ rrnglérﬁ Fh@_d@/%@r{g% hL: e):
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fluori de Rninppadrd hqqiwtanﬁmortw alotf drisens vAHelpoy !rf@s FltcHehil g de #EViboot h
etutnmel. 100(01lrrespect g ra&fMM&rRRIGCTSENBEe f1ban: i showever, it is
sintrisingl.:. found that the conbinati.mof fluoride and a basi ¢ ani no

aci d, ar gi pioos, ilrﬂlsa;ew@ﬁr@hs;@u@scpuwhdta@w@;;ﬂgacmu&mdgfmemt iirvention
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abrasi ve, [G088%ich Wiyouamtendios todr horiyd by a pirgpuwd ithesiyy &8 hy ppthenigedd and
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100121The invention thus conprises a dentifrice (Conposition 1.0)
conprising an effective anount of a basic amno acid, e.g., arginine, in
free or SwpRoG0Me4a fl uori dea sol uble fluoride salt, -RCTIUS200008328@] 1,
e.g.. providing | ess than about 1000 ppmfluoride, e.g., lesst Ea n
furffiut 7110. ppm e.g.. fromabout 200 to about 000 ppm fluoride. The

i nvention further provides, Conposition 1.0 wherein the basic amno acid is
a & ysine, citrullene, ornithine, creatine, histidine, diamnobul anoic
acid. diaininoproprionic acid, salts thereof and/or conblnatlons t her eof .

1. 0. 2. ConpiBsi et SEPaEFelyL DT QHRE PR FET e OB S TGS (e RSN he

L-cont | QU[@EA&Q omlh&uﬁ N0 ak, &ﬁemr&&adm@nc&wmg felONg flusrider ovi ded in the
formof a salt of i- or trij- rising the basic am no acid.

1. 0. 4. AnyWBiEh PRRd b?%é’egafdﬁa‘“&%%%isﬁ‘Qmé‘?eei%f-?g?%atS’ §EAMHo acid is
ar gi ni ne. wg}gal » h@%},wthe ng‘%‘ h%d&%‘%oé!)tf‘ugm%"ﬁgstﬁhx adkd *%%n%fas' ¢ am no

acidis L precedi erein the
basi ¢ am aendgiadicles:bpard, Maic-h ynapact to help fill mlcmmsures in Ehe enamel and

microtubules in the dentin. The presence of a basic amino acid in combination with an
anionic surfactant is also surprisingly found to reduce bacterial adhesion to the tooth surface.
Finally, the basic amino acid together with an anionic surfactant substantially enhances
solubilization, release, delivery, deposition, and effectiveness of poorly soluble active agents,

for example antimicrobial agents, such as triclosan.

[6011] The inverntion thus further encompasses methods to (i) reduce or inhibit formation
of dental caries, (i) reduce, repair or inhibit early enamel lesions, e.g., as detected by
quantitative light-induced fluorescence (QLF) or electrical caries measurement (ECM), (iii)
reduce or inhibit demineralization and promote remineralization of the teeth, {tv) reduce
hypersensitivity of the teeth, (v) reduce or inhibit gingivitis, (vi) promote healing of sores or
cuts in the mouth, {vii) reduce levels of acid producing bacteria, (viii) to increase relative
levels of arginolytic bacteria, (ix) inhibit microbial biofilm formation in the oral cavity, (x)
raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar challenge, (xi)
reduce plaque accumulation, (xii) treat dry mouth; (xiii) enhance systemic health, including
cardiovascular health, e.g., by reducing potential for systemic infection via the oral tissues,
(xiv) reduce erosion of the teeth, (xv) immunize the teeth against cariogenic bacteria, and/or
(xvi) clean the teeth and oral cavity, comprising applying a Composition of the Invention to
the oral cavity, e.g., by applying a Composition of the Invention to the oral cavity of a
patient in need thereof.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The invention thus comprises a dentifrice (Composition 1.0) comprising
i an effective amount of a basic amino acid, e.g., arginine, in free or salt form;

a fluoride source, e.g., a solubie fluoride salt, ¢.g., less than 0.1% fluoride salt, e.g., providing
less than about 1600 ppm fluoride, ¢.g., less than about 760 ppm. e.g.. from about 200 to

about 600 ppm fluoride.
The invention further provides,

[ERD Composition 1.0 wherein the basic amino acid is arginine. lysine, citruilene,

]



wholly in salt form .0.7.Conposition 1.0,6 wherein the basic amno acid is
argi ni ne phosphate, .0, 8. Conposition 1.0.6 wherein the basic amno acid is
in the fovmod9/1@inne hydrochl oride, .0.9. Conposition RPCOUS203PN t he
basic amno acid is argi nine sulfate, .0. | 0.Conposition 1.0.6 wherein
the basic am no acid is arginine bicarbonate.. .0,11, Any of the preceding
conpositions wherein a salt of the basic amno acid is formed in situ in
the formulation by neutrifilization of the basic amno acid with an acid or
a salt of an acid. 1.0.12. Any olthe precedi ng conpositions wherein the salt
of the basi emihpnereadiedvisisingghsgachsipnsiestit dirmdariopirnsfacidne!thaerd ami no acid
to forma prLemteRbih@lond @eccgnbi nation with the fluoride salt. 1.0.13.Any of
t he precedi ng conpositions wherein the basic amno acid is present in an
anmount cof nesponchin@sitieh abeuto. Owlleréin 1B BeNT andQP4cidehagihe Labofifiraliont . % to
about 10 wt. A of the total conposition weight, the weight of the basic

am no aci dobei ngawgalf dulpatethaembegenbasevidot mthe form of aGalhpiosiitdron 1. 0. 11
wherein the basic am.no. aci( ent man ano about 7.5 wt. 56 of the

t ot al conpo§ %ﬁ%nng”fnbt%gﬁgﬁm§%§%ﬁ?on 1.0. 11 wherein the basic amno acid
I's present  iyn an\rﬁ@%%r&idaﬂ%%mﬁos%ms éf}ercimhctb% %9%@'&1&95@9%“ on wei ght.

1. 0. 16. Conposi ti o wherein basic amno acid is present in an
amount of ; 8BouUt Any of the preceding compositions wherein the basic amino acid is L-arginine.

1.0.6. Any of the preceding compositions wherein the basic amino acid is partially or

wholly in salt form.

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

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

1.0.6. Composition 1.0.6 wherein the basic amino acid is arginine sulfate.

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

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

a salt of an acid.

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

with the fluoride salt.

1.0.13.  Any of'the preceding compositions wherein the basic amino acid is present in an
amount corresponding to about 0.1 to about 20%, e.g., about | wt. % to about 10 wt. % of
the total composition weight, the weight of the basic amino acid being calculated as free

base form.

[RIRES Composition 1.0.11 wherein the basic amino acid is present in an amount of

about 7.5 wi. % of the total composition weight.

1015, Composition 1.0.11 wherein the basic amino acid is present in an amount of about

3 wi, % of the total composition weight.

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



3.75 wt. %of the total conposition weight. 1.0.17.Conposition 1.0.1 |
wherein the basic amno acid is present in an anmount of about 1.5 wt. % of
t he tot alwoaspo®izsion wei ght. 1.0.18. Any of the precedi RGTASRPOISHBI2PONS
wherein the fluoride salt is selected from stannous fluoride, sodium
fluoride, potassiumfluoride, sodi um nonol | uorophosphate, sodium
fluorosilicate, ammonium fluorosilicate, amne fluoride (e.g.,

NI oct adecyl trimet hyl endi ami ne-N, N, |"e- trig( 2-ethanol)dihydrofluoride),
ammoni um fluoride, titaniumfluoride, hexatluorosullate, and conbi nations

t her eof . 0. 195 Ahy® pfthe ! W"@&%ﬁﬁ%@‘ %é’é)n’poa tions wtic.rein the fluoride
salt is a fl wor ophosphat e é the ﬁr ecedi n chI t: g Q i on wherein
the fl uori8é sal torES LY Ui ?‘Ffé%‘chf Urophgspiiat %“*‘3"“0 LT O he

precedi ng conrpashbt tasamesesitiiewditiuori de salt, is sodium fluoride.

Any of the preceding conpositions wherein the fluoride salt is present in
an amount 1.0f8.abotty 1@ prasedindéotmposdtbouth@eid thatluoiddesdlt is hdectedtiam conposi tion
wei ght . fl uorl de, salt
o ovi des 1 3y REal R AR M GRARPRT . OQR ERERRL ISR 0 TS of t he
total cornpesiitn Berresdicgghtamnion@pltiopaiicasd. dinee Pretiedd- igN'conposi t i ons wher ei n

the sol ubl eO&Ldéarurﬂ@m@@hammw\@Ies tefo QKB i P01 i), AR Of from aboul
50 to about 600 pp 1.0.25. Any of the preceding conpagsitions which is a

nout hwash h&veTHy: tﬁ%ﬁ’% flegpide. 6‘9‘3’5‘6@?5“?05‘& %6&9%‘1’@6’[‘%‘3"1’ | uoride ion.
iog t2(6) 28%8?5 5})8 {%t'etg(i'eﬂg%qggB ?%%h%f{bg\ggrﬁémﬁée fpuongt. salt §S ﬁ uOrOp]!]{}SSﬁahaVI ng abOUt

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

1.0.21 Any of the preceding compositions where the fluoride salt is sodium fluoride,

1.0.22.  Any of the preceding compaositions wherein the fluoride salt is present in an

amount of about 0,01 wt. % to about 0.1 wt. % of the total composition weight.

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

in an amount of about 0.05 to about 0.1 wt. % of the total composition weight.

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

fluoride ion in an amount of from about 50 to about 600 ppm.

1.0.25. Any of the preceding compositions which is a mouthwash having about 50 to

about 250 ppm available fluoride ion.

1.0.26. Any of the preceding compositions which is a dentifrice having about 100 to

about 500 ppm availabie fluoride jon.

1.0.27.  Any of the preceding compositions wherein the pi{ is about 6 to about 9. e.g

about 6.3 to about 7.4 or about 7.5 to about 9.

1.0.28.  Any of the preceding compositions wherein the pH is about 6.5 to about 7.4,
1029, Any of the preceding compositions wherein the pH is about 6.8 to about 7.2.
1030, Any of the preceding compositions wherein the pH is approximately neutral,
1031, Any of the preceding compositions further comprising an abrasive or particulate.

1.0.32.  The immediately preceding composition wherein the adhesive or particulate is



1.0.27. Any of the preceding conpositions wherein the pHis about 6 to about
9, e.g., about 6.5 to about 7.4 or about 7.5 to about 9. 1.0.28. Any of the
pr ecedi ngvoenpawdaek ons wheabout 6 to about 7.4. 1.0.79. RAy/UsRoopiags2pr ecedi ng
conposi ti ons whore"about 6.8 to about 7.2. 1.0.30.Any of the preceding
conpositions wherein the His appro 1.0.31. Any of the preceding
conpositions further conprising an abrasive or particulate. 1.0.32.The

i mredi ately precedi ng conposition wherein the adhesive or particulate is
sel ected from sodi um bi carbonate. cal ci um phosphate (e.g., dical cium
phosphat e didhyd dpe)sodipabisirtipragutfcatrerhopteei pe diplslmeapedim car bonat e,

silica (€. gginyudr aisdh %;f%a%)upmwai&a%g@bonatlgumtawn a¥iided atp@gl ite,
plastic particles, e.g., polyethyl ene, and conbinations thereof 1.0.33.The

i medi at el yirpit @%dalwem%ﬁﬁé%upt TP ke PET TSt hig %’b‘?‘ﬁ‘éi‘\‘ﬁ’e&@r“ﬁ’é‘rﬂ?‘f"@ul ate is
sel ected fregmear cal cium phosphate (e.g., dicalcium phosphate di hydrate),
calciumsulfite, precipitated cal cium carbonate, silica (e.g., hydrated
silica), ane3 continahidndy pda&ﬁe;@fwrﬂpo@izi&ﬂwmynGﬁabriae‘»epﬁ@ﬁédjlamgis conposi tions

conpri si ng a%gg?rﬁ%g\{%u mdﬁf)sp?go!’ég dlLAﬁmm lﬁ&spl]m%e %\fdrdc} c,alc?s‘)pns'ﬁ dlzo Wt . % of

t he total n rece I'tions cm
upri sing a smwabilatganitivel erbabasiisade. ‘griac!t'ﬁedm of). aﬂtbre%wzoa‘bbm()%% havi ng a
d50 of |l ess than about 5 microneters. 1.0.36.Any of the preceding

conposi t i bid4 hatArymgthamreRENesPmpEgiont doamrisipbitabla8e ngpautunaef Petabout 140.

1.0.37. Any;of the aRheeed, %t@!&%mg%b&b&%n%@ﬁ@' n the anionic surfactant is
sel ected from

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

of at least about 3% having a d30 of less than about 5 micrometers.

1.0.36.  Any of the preceding compositions having an RDA of less than about 130, e.g.,

about 40 to about {40,
1.0.37. Any of the preceding compositions wherein the anionic surfactant is selected from

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

suifate),
b. higher alkyl sulfates, e.g., sodium lauryl sulfate,

¢. higher atkyl-ether sulfates, e.g., of formula
CHi(CHDRCHA(OCHCH: 1, 0S0s X, wherein mis 6-16, e, 10, nis 1-6, 2.8, 2,
3or4, and X is Na or K {for example sodium laureth-2 sulfate

{CH3(CH:3oCH( OCHZCH;)»0S0sNaj),

d. higher alkyl aryl sulfonates (such as sodium dodecy! benzene sulfonate
{sodium lauryl benzene sulfonate)),

. higher alkyi sulfoacetates (such as sodium laury! sulfoacetate (dodecyl sodium
suifoacetate), higher fatty acid esters of 1,2 dihydroxy propane sulfonate,
sutfocolaurate (N-2-cthy! laurate potassium sulfoacetamide} and sodium fauryi
sarcosinate),

{. and mixtures thereof,



a. water-soluble salts of higher fatty acid nonoul yeeri de nonosid Nes
(e.g., the sodiumsalt of the nonosul fated nonogl ccride of hydrogenated
coconut owD 2009 10926aci ds such as sodi um N-net hyl N cocoyPCRS2008/036Mi um
coconp- gl yceride sulfate), Ii higher alkyl sulfates, e.g., sodium:anyl
sulfate, c¢. higher alkyl-ether sulfates, e.2., of fornula
CH3(042)"CH1(OCI | 2CH2T, OSBX, wherein mis 6-16, e.g., 10, nis 1-6 - 3 or
4, and X is Na or K (for exanple sodiumlaureth-2 sulfate

(0-13(CH2) 10C1110CF120-1. 2) 20SONa0O, d. higher al kyl aryl sulfonates (such
as sodi undddgeytkpen rep. sl Grondite lopodrdshemauiyentbaN28A8c sul | onate)), e.
hi gher al kyhghks bez@&&}M%d(lﬁum@gm@%umm;%w asykfigacet ate (dodecyl

sodi um hi gher fatty acid esters of 1,2 dihydroxy propane sul fonate, a-ethyl
IBaur ﬁ-t ehpo.t).ais.il Ium}_&;ﬂkie@a@&ﬁragr&}ﬂhg«)m@nﬂg&@a? t(mrmaw&uzxsam Q;Sle Batd fmddm xtures
y "higher alkyl" I eant, e.g., al oo artlcu ar enbodi nents,

t he anionic %%?QE‘?EW{@F §"‘§E¥P8‘g‘fréﬂjcg?56'%€sb‘8‘iy‘ﬁfﬁﬁul‘éﬂgw sul fate and sodi um
ether lau sul C S|4 vvher ein the
ani oni ¢ sw dct a%%" O?theéjecl‘ e Cﬁ“%“ﬁ‘r%“?s% rPn gﬂr ?*’"‘(';*9‘%‘ 1;@!399313 I'Um et her

[ anyl sul f atepuranidram a&:eautrie@otvrv@t&teéﬁ"’ob*fk&«i@thQ.Any of the preceding
conpositions wherein the anionic surfactant is present in an anount of from
about 0. 390 abbuitol Zepogreiinagemgeritions adgitiamelixggmptsingheisieale sdicty

conposi t i ongoAQekdnicORRN O RbS bk st fRC LA suteteched

1.0.41. Any of the preceding compositions further comprising at least one humectant.
1.0.42. Any of the preceding compositions further comprising at least one humectant

selected from glveerin, sorbitol, xylitol, and combinations thereof.

1.0.43.  Any of the preceding compositions further comprising xylitol, solbrol, or chitosan.
1.0.44. Any of the preceding compositions further comprising at least one polymer.
1.0.45. Any of the preceding compositions further comprising at least one polymer

selected from polvethylene glycols, polyvinyimethy] ether maleic acid copolymers,
polysaccharides (e.g., cellulose derivatives, for example carboxymethy! cellulose, or

polysaccharide gums, for example xanthan gum or carrageenan gum), and combinations

thereof.
1.0.46. Any of the preceding compositions further comprising gum strips or fragments.
1.0.47. Any of the preceding compositions further comprising flavoring, fragrance and/or
coloring.
1.0.48. Any of the preceding compositions further comprising water.
1.0.49. Any of the preceding compositions further comprising an antibacterial agent

selected from halogenated diphenyl ether {e.g. triclosan), herbal extracts and essential oils
fe.g., rosemary exitract, tea extract, magnofia extract, thymol, menthol, eucalvptol,
geraniol, carvacrol, citral, hinokitol, catechol, methy! salicylate, epigaliocatechin gailate,
epigatiocatechin, gallic acid, miswak exiract, sea-buckthorn extract}, bisguanide
antiseptics (e.g., chlorhexidine, alexidine or octenidine), quaternary ammonium
compounds (e.g., cetylpyridinium chloride (CPC), benzatkonium chloride,

tetradecy ipyridinium chloride (TPC), N-tetradecyi-4-ethyipyridinium chioride (TDEPCH},



fromcationic. zwitterionic. and nonionic surfactants. and. m xtures
thereof .0.41. Any of the preceding conpositions Ititi her couiprising at

| east onewbunecteast. . 0. 12. Any of the precedi ng conposi PCOAS2000/08320¢
conprising at |east one hunectant selected fromglycerin, sorbitol.
xylitol, and conbinations thereof. .0.43. Any of the preceding conpositions
rut-flier cotnprisingsolbrol or chitosan. Any of the preceding conpost' u
us furaiet conprising at |east one polyner. .0.45. Any of the preceding
conpositioi Es rurtliet conprising at |east one polyner selected from

pol yet hyl enehgbicotispiporysdidngl wenidie. setdvarrijonpiveioss adind delspeinyimer s,

pol ysacchar igggof fe@t ionsGEL! HhOSRs, AR ckSap hihe 44§ak kQ@fno8xamL &y sanRoxymet hyl
cel l ul ose, or polysaccharld uns, for exanple xantnan gum or carrageenan
gun), and comrbFAak FERENFRR PEEES a1d OUAAAREASETS (e NirerBarRYIconposi ti ons

further conppirsin@dgmmPestidoRs a@rpert)(@ﬁlﬂ&mtﬁ phthalQ. 4id.aANYs safis, t he precedi ng
conpositions further co r| sing flavori n fra%r ance and/ or coI oring.

1. 0. 48. Any 6?03?9%?*36‘#@6% *é&ﬁﬁ%@fﬁfﬁi B alcPaR e WEPTST Al wat er .

1. 0. 49. Any afi fd'&zh@seﬁi}lQGl@&illd&Q}ﬁ@Oﬁm&&intlMQmSmfpﬂédm@ﬁid&@mﬁfap&bm@:t@mo
antibacterial  agent 43 (g{ m hal o% Fl { gp nyi et ef§

triclosan), &ﬁ%?t AP PENYT éat%ﬁdmé‘é’%eﬁ? 4. §pde et el Wkt ract, tea
extract, magnrabkgiextract, thynol, nenthol, eucal yptol, geraniol,

carvacrol, eitral, hinokitol, catec.hol, met hyl sali pyl ate,

epi gal | ocabéthi nAgal! tepirgedihpeapediving furgaichinprisiigiad antmngaravekiyext r act

sea- buck- t horn, &4 I rg;%a iRl 8Nk A6 2B Ho3ERS-LBSmBod- faadhlprhgxi di ne,

al exi di ne or ocfeni di nel I, quaternary ammoni um conpounds (e %

cetyl pyri di ot @?tﬁla@wt@(l@mw‘B’éhfaﬂl'%m‘m%(&Q 1, interleukin']

tetradecyl pYIrLL pll i ;lgrébmhag L@emé TIPE), iralNrdr@ink aeRey facidr @ty pyy, i di ni um
chloride (1 DL PC)). IC antl se&tl ¢s, hexetidine, octenidine.

sangui nari né“d“ﬁB'%Pﬂ%‘é"qeéH?tWé‘“(’H@F* RGBT HEase: sipeptipuptieafapakaprifs (e.g.,
zinc salts, (tmggaml EReccZMAICAsEdclaled KBrasSTRRKNUS, satitSiogepprr salts, iron
salts), san opolis and ox nat ents (e.g., hydrogen

per oxi de, gf f Lg%?fg{iﬂﬁ ‘@F%%%’F”é‘f Pmbth‘l’*{‘g&ﬁﬂ’b@e O&foé%f phithalie acid
and its sal tpgoxitmnopésithalic @ideoirdihaduiitrgicsalitsd anduresherd, ascor byl
stearate, ol eoyl sarcosine, alkyl sulfate, dioctyl sulfosuccinate,

sal i cyl anitisdle, Haonifpizenchhundoteositeb Wpﬁi’iﬁi% an g pafinn ok sgted tiaer

pi peridino g%rwt@br\é%a%(wa@a e%;@rf? b ONBmit O \ALhkEe SBlhiy A @nd i xtures of

any of the oi n &€ precedi ng conpositions further
conpri si ng &netiadg- Nhiqtmwéa%?ﬁﬁtl%iiﬂrys thereof.

1.0.52. Any of the preceding compositions wherein the anti-micrebial is poorly soluble.

1.0.53. Any of the preceding compositions further comprising triclosan.

1.0.54.  Any of'the preceding composition comprising triclosan and Zn® ion source, e.g..

zing citrate.
1.0.535.  Any of the preceding compositions further comprising triclosan and xylitol.
1.0.56. Any of the preceding compositions further comprising triclosan, xylitol, and

precipitated caleium carbonate.
1.0.57. Any of the preceding compositions further comprising an anti-caleulus agent.

i.0.58.  Any of the preceding compositions further comprising an anti-caleulus agent
which is a polyphosphate, e.g., pyrophosphate, tripolyphosphate, or hexametaphosphate,

e.g., in sodium salt form.
£.0.539.  Any of the preceding compositions further comprising an antibacterial agent in an

8



conpound, c.g., an inhibitor of at |east one of host pro-inflamuatory
fhetors selected frommatrix netall oprotei nases (M Ms), ci; elooxygenases
(6.1(1.) Xy02RQ/BR64i nterl eukin (IL-1), IL- 1111 conveni RGTAIN2000032PCE) ,
transtOmng gromh factor (31 (116F-01), inducible nitric oxide synthase
(1 NOS), hytiluronidase. cathepsins, nuclear factor kappa B (NF-KB), and
14-1 Receptor Associ ated Kinase CIRAKL e, g, selected fromaspirin,

ketorol ac, tharbiprolen, ibuprofen, naproxen, iodonethacin, aspirin,

ket opro fen pi roxi cam ineclol enam c aci d, nordi hydoguai areti e aci d and
m xtures t hamewf ofzbguidi AnghostS v QiecadicAgraeRpBEERT ons conpri sing an
antioxidant, e.g., selected fromthe group consisting of Co-enzy ne Q 10,
PQQ Vitan’OC, Wit HiierpreErdind AOMaRTPIA ””gﬁéf’ﬁﬁﬁrl‘5é§>d7“t]‘?1 BIHP BHEY 8hd i xt ur es

thereof. 1.Qb&20ANY 0butt he. piceqeding] antjopashwags. W iereiii the
anti-mcrobial is poorly soluble. I .0.53. Any of the precedi ng conpositions
thrther conpii si Agy dfnkeqlr@sdm colnpBsitohs Amzyes@bmpmﬁpnfémeminmg agowposi ti on

corrprlsmgt S an ur.ce, zinc citrate. 1.0.55. Any of
the precedi néougbf Y “hte g %g%pm?ﬁe?g)&%nprl sing triclosan and xylitol .

1.0.56. Any 40 theg,.p G o CORRLINSI and
preci pi ta%{g% cal gnu%ﬁgggﬁ%gig g‘gm%’%g%&g%f‘{%wé’g g?:e&l ﬁ%h oE b0

conposi t i QREGONPAH ST Aikedil donfpadifdih UStha@BMprisink. [0y B8aiMNMeafselthia@ precedi ng
conpositi ons furt her cong ﬁf“'é&“ an anti-cal culu whi ¢

pol yphosphat'®™ feviytening ai R8I R SR P‘rﬁ‘ég‘ﬁn@‘ttﬂﬁﬁ%bhat e, e.g.,
in sodi um s%&oﬁaaﬁ,mrcarmmmpuei}dabgmgpoehl&hei mdababihatbnwhe®fof t he tot al
conposition weight. 1.0.60. Any of the precedi ng conpositions further

conpr cl osam.6in afAmastohenteceding compositions further comprising hydrogen peroxide or a

hydrogen peroxide source, ¢.g., urea peroxide or a peroxide salt or complex {e.g., such as
peroxyphosphate, peroxycarbonate, perborate, peroxysilicate, or persulphate saits; for
example calcium peroxyphosphate, sodium perborate, sodium carbonate peroxide,
sodium peroxyphosphate, and potassium persulfate), or hydrogen peroxide polymer

complexes such as hydrogen peroxide-polyvinyl pyrrofidone polymer complexes.

1.0.65, Any of the preceding compositions further comprising an agent that interferes

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

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

amorphous calcium phosphate.

1.0.67. Any of the preceding compositions further comprising a soluble calcium salt, e.g..
selected from calcium sulfate, calcium chioride, calcium nitrate, calcium acetate, calcium

factate, and combinations thereof.

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

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

chioride,



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

1.0.61. Any of the precedi ng conpositions further conprising triclosan in an
anount ofwalew100263% of the total conposition weight, 1POTA32080433200t he
precedi ng conpositions further conprising a whitening agent. 1.0.63. Any of

t he preceding conpositions further conprising a whitening agent selected
froma whitening active selected iron the gratir conststing of peroxides,
metal chlorites, perborates, percarbonates, peroxyacids. h3pochloritcs, and
conmbi nati ons thereof 1.0.64. Any of the pr ecedi ng conpositions thrther
conpri si ngUfR§dr otjere perbxidig oPPesiitgarbigeh 2 RBRITOTSERE® TENES, urea

peroxi de or ;a; per %M@ha@&&mm GRMKosbRabenar@HEbi@ShopRE: axypheosphat e,
per oxycar bonat e. perborat e, rox siliCatC, or ger sul phate salts; thr

exanpl e cal &PigHf p)é%éevpmg%w agryl %fdi"u?ﬁdﬁé?ibﬂ? Jrgide sfdr-tmicd4Pbonat e

peroxi de, seghsiMoper@XyRNOSHMat Buor@dd pot assi um persulthie). O hydrogen
peroxi de pol yner conpl exes such as hydrogen peroxi de-pol yc: nyi pyrro/idone
pol ymer conpl.exesny dt i pbedipycombodives ﬁt‘e:eti:\edipmg&p@éwpaséottlﬁmm ciwiryt her
conpri sing an agent th@ nterfer r tachnment.
tt,p,.. sol 6#0“%%?{”?: Hi%t o %s ga%ie% @2’%’%‘*?’( %Lﬁygg%’édpﬁ'%& ra%gl%%l ons

Furt her conprhitsti cady @asduesees.cfL.. @a@mc&mﬁam@n%@@pﬂaéﬁtie&ﬁ@ f@@m@am om (1)

cal ci um gl a?guf?%mk%x&‘l?carr@s rgcasurgtﬁén? &%F&ﬁﬂrbﬁ&@&qm&w]&%%ﬁ and (ii)

calciumpro g., sel n sphopept | deanor phous cal ci um
phosphat e. Jéﬂ@fwotwf@‘f&“tiﬁ@“Bf@%@éﬁ‘{i@”é@ﬁiﬁé&ﬁﬁ%ﬁ%“%L‘?fthﬁéfﬁ‘“c(éh‘pr| sing a

sol ubl e cal ¢l S ahfbit gBrellitis, @BIpRHTRChefIRMF GRlsGE UM B Wl (@l ci um
chloride, calciumnitrate, calciumacetate, calciumlactate, and

conbi nat i ongedefidpwsisiol acd progEinaRycis. (e ojraestichE B oS it Bhdict u
accept abl e @%@ﬁs(ﬁ‘@l MR shicroBialdbiofil R drASSInUM IR drinc@fid &1 dad@ardd@r r educe

dentinal sensitivit
maintain plaque pH at levels of at least pH about 5.5 following sugar challenge, (xi)
reduce plaque accumulation, (xii) treat, relieve or reduce dry mouth, (xiii) enhance
systemic health, including cardiovascular health, e.g., by reducing potential for systemic
infection via the oral tissues, (xiv) whiten teeth, (xv) reduce erosion of the teeth, (xvi)
immunize the teeth against cariogenic bacteria, and/or (xvii) ¢lean the teeth and oral
cavity.

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

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

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

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

agents, preservatives, flavorings, colorings and/or combinations thereol,

10,76, Any of the preceding compositions 1.0 — 1.0.72 wherein the composition is a
mouthwash.
£.0.77.  Any of the preceding compositions further comprising a breath freshener,

fragrance or flavoring.

1



1.0.69. Any olt the preceding conptlsitu a physiologically acceptable
potassiumsalt, chloride. Le onprising a physiologically potassium

chl ori de,wpnro@niogswunt g from about 0.1% to about 7.5%POT/US289/083200
ntrateand/ or potas WO 2009/ 100264PCT/ US2009/ 033290 1.0. 70. Any of the
precedi ng conpositions which is a toothpaste conprising an arginine salt,
e.g., arginine hydrochloride, arginine phosphate or arginine bicarbonate;
triel osan; an anionic surfactant e.g., sodiumlauryl sulfate: and a

sol ubl e fluoride salt . sodluntnnnolluorophosphate or sodium fluoride.
1. 0. 71. Anyooadl th‘é&ﬁ?‘@%éﬁp‘?fbm‘d’éﬁ%dgt%i%é‘“ﬁtpﬁét‘tq(v‘é“ﬁﬁ‘b‘ti?f’ APl i cation to the
oral cavi t)entBn {)mpWsﬁuISh b]’}léi_maaﬁr(itﬁfﬂo ﬁd&)()tﬂ@(}i)kt‘é@iﬁﬂzr(fddﬂahm;’is tfoar mat i on of
dent al carles ii) reduce, repair or inhibit early enanel |esions, e44, as
det ect ed By’ qdﬁﬁ??t%tlve Ilght-lnduced fl uorescence (QLF) or electrica
caries neasurenep cm@anétdthﬁa : am)géthblt dem neralization and
pronot e ré&ni nel'd F?a??oﬁlo he't'e8th ™7 N r educe hypersensitivity of the

teeth, (.y) quﬁ&m@éa t%auaso yple bt s, (Vi) promote healing. of sores
or cuts in the mout h; VII uce evel s of acid producing bacwia, (viii)

to incteage rQ%%Bkmgs&ﬁ&%hﬁﬁgﬂoéhﬁhﬂﬁJMlﬁ@ bacteria, (ix) inhibii mcrobia
biofilin formation in the oral cavity. (x.) raise and/or maintain plaque
pll at | ewel s @fanidkic FRihert d.4] 2 @POUherD s Beth@l ir@WetRG asUgatic eimalifienge, (Xxi)
reduce plaque accunulation, (xii) treat, relieve or reduce dry notab,
(xiii) enhancé” ystentc health |nclud|ng cardi ovascul ar health, e.g., by
reduci ng potenti f.or sy m fection via. the. oral tissues, (.Xx.iV)
whi t en tegh and%ﬁmmd%ﬂa“m%géfgmhg? the teeth, (xvi) immunize the teeth
agai nst e%&ggentn%naﬁ&tatmmr@% 19Jen&8hveln&)mp%;l;a@53§h(;n%sxtt&%frﬁqeand oral .

cavity. 1.0 onposi tion obtained or ob 1w effEnhilling the

i ngr edi enfyeHion JEPMPYSHIOR | £he-ariFedsting Wéﬂp?fét‘;‘dﬁi%@”%éﬂ'ﬁ%i‘it’i‘sdr%“ 1.0.73. Any
of the pregeding g@@%05|t|ons in a formselected from nout hri nse,

t oot hpast e, tootﬁ ge toot h powder, non-abrasive gel, nopusse, foam nouth
spray, | ozengencftdile iradahedfa stesftaabsi¢ sphement , and pet care product.
1.0.74. Any of the preceding conp-ositions wherein the conposition is

t oot hpast &. 1.4 .aBadnyal efent be., picleewdi ng conposi tions wherein the

conposition is a toothpaste
k. an effective amount of a soluble fluoride salt; and

iv. small particle abrasive, such that the composition has an RDA of less than about 160,
e.g., about 40 to about 140, e.g., comprising at least about 5%, e.g., at least about
20% of an abrasive having a d50 less than about 5 micrometers, e.g., silica having a
d50 of about 3 to about 4 micrometers.

[0615] 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, or 1.2, to the oral cavity of a subject e.g.a

method to
1. reduce or inhibit formation of dental caries,
il reduce, repair or inhibit early enamet lesions, e.g., as detected by quantitative light-

induced fluorescence {QLF) or electrical caries measurement (ECM),
i, reduce or inhibit demineralization and promote remineralization of the teeth,
iv, reduce hypersensitivity of the teeth,

V. reduce or inhibit gingivitis,



optionally further conprising one or nore of one or nore of water,

abrasi ves, surfactants, foam ng agents, vitamns, polyneri enzynesi

hunect antwQ 200w ioksmer s. antim crobi al agents, preservat PCEAS2G00483300 ngs,
colorings and/or conbinations thereof 1.0.76.Any of the preceding
conp4siti- 40.72 wherein the conposition 6. a nouthwash. WO

2009/ 100264PCT/ US2009/ 033290 [ 00131l n anot her enbodi nent, the invention
enconpasses a Conposition of the Invention (Conposition 1.1) e.g.,
according to any of the preceding Conpositions 1.0 - 1.0.77, conprising an
eti ecti veviampwrtmogthealingaf torgsfor §higdhec W no aci d an effective anpunt of a
soluble fluoride salt; an anioni¢ surfactant, e.g., sodiumlauryi sulfate;
iv. an anani6“%8??W§ﬁ?a%q8??m§g§§ﬁﬂﬁyner of methyl vinyl ether and maleic
anhydride;..and v. an gqpipaﬁt rial agent,.e.g., trielosan. 100141l n another
ei nbodi ner't't, "t REPE Ad1'd iIOn° €licdpasses 4 Conposition of the Invention
(Composi tjon 1,2} & Qb BGARHhAGH 8 AWy@fvikyhe preceding Conpositions 1.0
1.0.77, conprising an effective anount of a salt of a basic anino acid; an
antibactegial 3geRkior GaiBlain plabhGlPS aRels 8 @hi 86dut M 53MIREneQfigad sol ubl e
fluoride Kilt: and iv.small particle abrasive, such itiai |ke conposO ion
has an RDA of ‘#d%8¢t han about 160, e.g., about 40 to about 140, e.g.,

conprising at |east about 5%, e.g., at |east about
X1 reduce plaque accumulation,

xii. treat dry mouth,

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

for systemic infection via the oral tissues,
xiv.  whiten teeth,
XV, immunize teeth against cariogenic bacteria,
xvi.  to reduce erosion of the teeth, and/or
xvii.  clean the teeth and oral cavity.

[o016} The invention further comprises the use of arginine in the manufacture ofa

Composition of the Invention, e.g., for use in any of the indications set forth in Method 2.

Basic Amino Acids

[0017] The basic amino acids which can be used in the compositions and methods of the
invention include not only naturally occurring basic amino acids, such as arginine, lysine, and
histidine, but also any basic amino acids having a carboxyl group and an amino group in the
molecule, which are water-soluble and provide an aqueous solution with a pH of about 7 or
greater.

[0618] Accordingly, basic amino acids include, but are not limited to, arginine, lysine,
citrullene, ornithing, creatine, histidine, diaminobutanoic acid, diaminoproprionic acid, salts
thereof or combinations thereof. In & particular embodiment, the basic amino acids are

setected from arginine, citrullene, and ornithine,

[0619] In certain embodiments, the basic aming acid is arginine, for example, L-arginine,

or a salt thereof.
10020} The compositions of the invention are intended for topical use in the mouth and so
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20% ohm abr asi ve having a L150 | ess than about 5 mcroneters, e.g..
havi ng a. d50 of about 3 to about 4 microneters. 100151l n anot her
enbodi nerWw0 200981002%¢ent i on enconpasses a net hod (Met hod PYTIUS2G0803339@® or al
heal t h conprising applying an effective anount of the oral conposition of
any of the enbodi nents under Conpositions 1.0. 1.1, or 1.1, to the oral
cavity of a subject e.g., a nethod to reduce or inhibit o Mon of dental
caries, reduce, repair or inhibitenanele.g., as detected by quantitative
Iight- induced fluorescence QLFcaries neasurenent (ECM), reduce or inhibit
deni ner al jatafor 8y iatd Pieenhioratisretheiln b il featblofiedr the ABoYEEY R, reduce

hyper Sens&&[&(}h&)’&bﬁm@ @&i{ Ryiidb@AHEEnQhdelsARIREL n QINRGHVS bd SarmaPE@BDLE heal i ng
of sores or cuts in the nmouth, vii.reduce |levels of acid producing

bacteri a, a%@¥4bh§?wﬁﬁ@r1*&tw@ﬁ%dqf@\i%P*sp%fuﬂa%l@%“haftyeﬁfée Bata@nas ainhi pi t

m crobi al . ptQfhdom fovioRt ipaidl a@hed&é@db;&@mm SR naRdi@kedminnt ai n pl aque pH
at levels of at ] east about pil-1 5 follomnngﬁsu ga c

reduce pI@&H%“ﬁE%ﬂHU*%PdHﬁ“M mmc??ﬁ&?“&??*ﬁﬁﬁ f°%¥ﬁrpéﬁﬂgﬁ%8m§ystenlc
heal th, i el wdhagyetiat mvras}ﬁub@nu,h)e@tchmceemgedzatozbys o, edushngdpot enti al for

system ¢ {)rgfn%%tylilio Qndvb!asa{, atdc?t%ono sa?c; mmzaadl%x %ases W gﬂgh folin a pFValolio%ﬁtalpy

, Silica

acceptable cation, for example those derived from alkali metals such as potassium and
sodium or alkaline earth metals such as calcium and magnesium. Physiologically acceptabie
salts may be obtained using standard procedures known in the art, for example, by reacting a
sufficiently basic compound such as an amine with a suitable acid affording a physiologically

acceptable anion.

[0021] In various embodiments, the basic amino acid is present in an amount of about 0.5
wt. % to about 20 wi. % of the total composition weight, about T wt. % to about 10 wt. % of
the total composition weight, for example about 1.5 wt. %, about 3.75 wt. %, about 5 wt. %,

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

[0022] RDA; RDA is an abbreviation for radioactive dentin abrasion, a relative measure
of abrasivity. Typically, extracted human or cow teeth are irradiated in a neutron flux,
mounted in methylmethacrylate (bone glue), stripped of enamel, inserted into a brushing-
maching, brashed by American Dental Association (ADA) standards (reference toothbrush,
i 50g pressure, 1500 strokes, 4-to-1 water-toothpaste slurry). The radioactivity of the rinse
water is then measured and recorded. For experimental control, the test is repeated with an
ADA reference toothpaste made of calcium pyrophosphate, with this measurement given a

value of 100 1o calibrate the relative scale.

{0623} Fluoride lon Source: The oral care compositions may further include one or more

fluoride ion sources, e.g., soluble fluoride salis. A wide variety of fluoride ton-yielding
materials can be employed as sources of soluble fluoride in the present compaositions.
Examples of suitable fluoride ion-vielding materials are found in U.S. Pat. No. 3,535,421, o
Briner et al.; 1.8, Pat. No. 4,885,155, to Parran, Jr. et ai. and ULS. Pat. No. 3,678,154, to

Widder et al., incorporated herein by reference.

[0624] Represemative fluoride ion sources include, but are not Himited to, stannous

fluoride, sodium fiuoride, potassium fluoride, sodium monofluorophosphate, sodium
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XV, i mmuni ze teeth agai nst cariogenic bacteria, x.vi.to reduce erosion of
the teeth, andfor clean the teeth and oral cavity. [0016f The i nvention
further cwOPPIB®BR2Gihe use olarginine in the marw | i ct ur @CofUS200008320%i t i on
of the Invention, e.g., fur use in any of the indications set firth in

Met hod 2. -31.3sic, Anil aci Asnds.. 100171The basic am no aci ds which can be
used in the conpositions and net hods of the invention include not only
naturally occurring basic am no acids, such as arginine, |ysine, and

hi stidine, but also any basic _am no aC|ds havi ng a_carboxyl group and an

am no gr oliprasiicetha@mmoneyluerosiipiic Amie Buiige s¥USIUabT e dhadr ovi de an aqueous

sol uti on MinfothaBorR BheRh1 AR OMHainkn@bdiBERAHE RuorkiO Bh8IACC AN dlicnGhousbasi ¢ ami no
acids include, but are not limted to, arglnlnc / si ne, C|hrullene

omi t hi ne, leridaspdian Turidesedivg mogp hioRbtpRsasre! avP it %michopr opri oni ¢

acid, sal t hereof or conbinations there ul ar, enmbodi nent, the
basi ¢ ani&i:QC|d§°aP@ §éﬂ@6¥%ﬂ‘¥f’ﬁq%?@?ﬂ”ﬁgﬁ”éaﬁﬁﬂfﬁgﬁfm‘dn8 oraithine. 10
01 91|T)mﬁ%&hﬁhﬂtﬁ&b@ﬁh@ﬁﬂk&rﬂ&hmvb&@ﬁmg&mhﬂ&naoBdomsﬁaﬁgknﬂne pi e.

L-ar gi ni nega% éb(*ub?ia ;LSD m tﬁ agou?ﬂ;{} prgl)mstﬁ F%%gradfe?({nts g%%mdxﬂ nbﬂgerp{hgf? %@Et 308vent ion

shoul d be™ use, concentrations provided.
Sui t abl e satts. uhmtﬁde&@mtﬂwgmmomm ﬁnmﬂhéﬁamgmﬁﬁ3ME¥pba#ﬁmbéﬂmpmalIy

accept abl &S} b3 Ar . IENELAL Vinaanal dehed, éaatabsppﬂm(ah o fliakhyroACcept abl e

in the anmoun concentrations provid si ol ogi cally accept abl e
salts |ncbudekvhoébbﬁéﬁ&@éﬁ“$¢%ﬁ?bﬁ@w%ﬁ@ém%1®aﬁﬁ?fh&@@ﬁ?&bﬁéﬁﬂﬁﬁrganlc or

organi ¢ a&dn%&ua.%%aﬁypmm h&X anmt aaoa&hgdmaéédlpglhqnuﬁahltaaammgm by aci ds
whi ch form a physi ol oglcal accept abl e anion, e.g., hydrochloride or brom de

sal t, andhyEgeomtidietlton salts flamed by bases which forma physi ol ogi cal |l y
acceptabl cation, for exa

ari ived from al s such as
pot assi um8Hd s g‘i‘%‘ﬁ? B SHE P"iahé g?d[ Préf”ﬁ?‘?mé’\flscﬂ é""é&?"@r‘hﬁl‘-éﬂd
nagne5|unhﬂﬁbysmobbgbQabbuoacﬂebﬁmmkemaaMhsumawob@(bbnaﬁneﬁomanng st andard

procedur eghlg/'alésmgrhml'ésﬁ%mboé;m%nLﬁ) ut%lml o’to atg%uté)elq%t%?)g y(];f ciently basic

conmpound a sulrtabl'e a p yS|oIog|caIIy
acceptablemammmmun1mﬂﬁnmhmmvamLdﬂsg@ﬂ@dmmmﬁnﬁ§tODM@db@SﬂmX®M$mo acid is

present i R.&9 fﬁmﬁgpton ng L&Q&H%}ég%;bi%d n/@zé \Qu QHThe g(le\,é@ ofrQfe Lhe total

conposition we to about % of the totaI conposition
wei ght, fggmgﬁgnple about 1.5 vet. Yn. about 3.75 Ww. % about 5 w. % or
about 7.5”ﬁf7_(11; of the total conposition weight. 100221R173A., RDA is an
abbr evi at jgof)f orTHeadingatdny &f (iRt dntlordlfasin@hse adak@hahbspBaiEASHLS

e.g., tricalcium phosphate (Ca;(POy)), hydroxyapatite (Ca (PO ) OH),), dicalcium
phosphate dihydrate (CaHPO; * 2H-0, also sometimes referred to herein as DiCal), or

calcium pyrophosphate.

10028} The compositions may include one or more additional abrasives, for example
silica abrasives such as precipitated silicas having a mean particle size of up to about 20
microns, such as Zeodent 113, marketed by J. M. Huber. Other useful abrasives also
include sodium metaphosphate, potassium metaphosphate, aluminum silicate, calcined

alumina, bentonite or other siliceous materials, or combinations thereof.

{00291 The silica abrasive polishing materials useful herein, as well as the other
abrasives, generally have an average particle size ranging between about 0.1 and about 30
microns, about 3 to about |3 microns. The silica abrasives can be from precipitated silica or
silica gels, such as the silica xerogels described in U.S. Pat. No. 3,538,230, to Pader et al. and
U.S. Pat. No. 3.862.307. to Digiulio, both incorporated herein by reference. Particular silica

xerogels are marketed under the trade name Syloid” by the W. R. Grace & Co., Davison
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of abrasivity. 'fypically, extracted human or cow teeth are irradiated in a
neutron flux, nmounted in nethyl nmethacrylale (bone glue), stripped of

enanel , iwWeepadoiowt o a brushi ng- machi ne, brushed by AnBECTARR0ODOFR29)

Associ ation (ADA) standards (reference toothbrush, 1509 pressure, 1500
strokes, 4-to-1 water-toothpaste slurry). The radioactivity of the rinse
water is then neasured and recorded. For experinental control, the test is
repeated with an ADA reference toothpaste nade of cal ci um pyrophosphate,
with this neasurenent given a value of 100 to calibrate the relative scale.
100231F| ubhdmdes! PoiricgodPerccipitpid sipapagiisa s prbsie! el ¥ 0kt her i ncl ude

one or Nofighd CHAr id& hORdS MMLRSdene", Gicl ud@@ihmh@a dabring méeessgahztoa A w de
variety of fluoride ion-yielding materials %2 r{g)gég as sources of
RONEIREY

sol ubl e feFide “ﬁiﬂ‘he”}ﬁi"e*%ﬁf"bf%‘*ﬁb&fj‘tb%tﬁ m gitabl e fluoride
i on-yi el dungnMRtesdratSheasieod @b n U. S. Pat. No. 3 535, 421, to Briner
etal.: U S Pat. No. 4,885,155, to Parran Jr.al, and U S. Pat, No.
3, 678, 154008 dee't‘atreftmbalilmen{i; noesiponatred usgnien mepyaciiebehe neecare
[ 00141Represent.ative UQI‘I Ll imted to,
st annous ](_,(inﬂ)o‘lilhi} e E}dCCO ﬂd]?ﬁ %ﬁ' }g.% Ln%gillj[ [gges utrgh P%’ld pp(%lkﬁigtléf?%lq&éﬁolﬁonofl uo
ophosphat slicasodhgim mtfdbsmwt@sn«himdtaéom a:ﬁmbm et Do B8 ilsilieatnd in e ne
f1uoridet mﬂﬁg@g@p OércHgB b BPaboft LR AL Wsabgd?ﬁfoﬁ%iues o SEGE N

uor |

enbodi nent s” e“ion source includes stannous fluoride, sodium

f1 uori de, usmdhuis o RebOubMeppbBpHat e cagingsibpdiggntpithersilicessirg 408pidgdf . 1002511 n
certain eHQ@zgusrﬁ%\nE{San &Q@&e%élae%@{ 6f &Q@Qﬁb&hﬁ@a&;ﬂt t”hﬁxc;‘oﬂé/ aeRtdhem smay al so
contain a source of fluoride ions or fluorine-providing ingredient in
anount s sifPPEilRAC?S suppl y about 25 ppmto about 600 ppm of fluoride

i ons, gener |1y not n abqu out. 50 ta about 500
ppm e.qg. Houtlnf%c ‘8‘38%‘6 erﬁs,\_-)gf\ ﬁﬁrﬁ;ﬁwc 1E%en}aiségrgw bt.ﬁ sfﬁiﬁglmn.l% er?ippr opri at e
| evel of ﬁrh&lnfahd&s Wwigl, lhavdepedid lenthhiheoparbicow, &r cappld, gatlli ppnicleAilinput hwash,

t hr exanp woul d al | ave, ) , . | uoride. A

t oot hpast% hawné ag%%&agouw)(oznneawrg‘lgr%Hs ogg?agn&ieg%ﬁ%gd %g%&eﬁaggéota 460 to
about aoos@pmmwmnpem ratticiletly ¢solot 'h pastietidravargetpdgowéwshat | ess.

100261FI upr PR BAAGN L Be LRE ?Q%%Mtl Angnakedhe i nvention
at a level” %g@nsgqm 018{8’?5] L/tétgi%about ’ ﬁ"% W % in or?e er}bghl ment or
about 0. ogirgmpamﬂ%q@f@be)u*mumdﬁnwiﬁodwn%a{?ﬁwwiaﬁﬁt PrET b EPREt about 0. 05
W. % to ahe (oQudu Who-sps Bhd aboltyrs Welngtitssafort BeweaRASHEGiRN i n anot her

enbodi ment. Weights o fluoride salts to provide the appropriate |evel of
fluoride ig@Bzwi | Lowokivibedtshon swik yor&sasgﬁimcmmmesemmgmprmm&dnehecount er onin

th It Ab hThe, Co it t p [
A T v

i vdr oxyapaﬁm&@ (FCGaRAL3O:. 4 T6( eamx)qar) Mdlizealsc |Sulmiqnh@$>mmhe adithydr at e
E)S?Lpﬁéégﬁ%lr Sue %%g%h%%amc {'crrﬁ%ddtghga §(a(\equgig.lag9§0%ent 0%%&:)(}%@ DJy or cal cium

& ' conposi rons may F ude one or nore "additional
abr asi vesweigmravexwgﬁbeu@ ith a%wat bi}bmazsweétasz@fcharaigmprlebaomapra@?é@ss giahi cas havi ng

a mean parﬁl;ou§+decN§b(¥§| Ps:izcgpsén%xﬁ%%‘gffaz? &Lr S sﬁgggbr%%e%&@g%e 1154),

mar ket ed her "use s al so i nclude sodi um
met aphos phattee opibt arsshumenetiagho st ds Prepil i Hapisiafc ceapeitop &l % ned

al umi na, Bent,onid\GoPh 2 04NEraSdd drGeAF WBLAE 6@ By wALNCREBENAL i ons t her eof

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

303% by weight.

Agents to Increase the Amount of Foaming

[6033] The oral care compositions of the invention also may include an agent to increase

the amount of foam that is produced when the oral cavity is brushed.
{0034} {Hustrative examples of agents that increase the amount of foam include, but are
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100291The silica abrasive polishing materials useful hereias the other
abrasi ves, generally have an average particle size ranting between about
0.1 and aWOuP0BO0264 m ns, about 5 to about 15 m crons. eCTUSR@Y/03HP@SI ves
can be fromprecipitated silica or silica gels, such as the silica xerogels
described in U S. Pat. No. 3,538,230, to Pader et al. and U S. Pat, No.
3,862,307, to Di nulio, both incorporated herein by reference. Particul ar
silica i- xerogels are nmarketed under the trade nanme Syloid- by the W R
G ace & Co., Davison Chemcal Division. The precipitated silica materials
i ncl ude t h@ét@xtnwwebw elylepdrad gerta pokisErnBYTS: CUiAddIMiEhe- tiedde nane
Zeodent -, ,hipngluding the silica carrying the designation Zeodent 115 and
119. Thesé silica abrasives are described in U S. Pat. No. 4,340,583, to
Wrason, igasgr pori @tp@doh@meieﬁb 1’6% in@fer @n@e@uxxi&o&mm leanitiaes cgmbodi nent s,
abr asi ve mat eri al s, usef in the practic 9 t he. orﬁ L an 03|t|ons in
accordancéwﬁ#%ﬁj¥ﬁgﬁIW¢§ﬁﬁW6ﬁmTﬁ€Pﬂ8§w§° éﬁ“ﬁ@ Ve @1§a‘gfﬁ1¥éf%d
anorphousm&hbL@&n&aWhmgnammﬂhﬁnahsagaﬂ{@EGWa*uﬁwmhcabauw:Iéss t han about
%2?188/ LjogY ?(f Lx l%%i, % igté:, B [hlb mw\r}ta emﬁgav%gonyotlmglgrrw géh%gtoangs{t’ﬁ() @(%g JI[VI ZRSb- out
Met hod 1)28m47mw(@%ﬁnawnﬂénwmdmmbnnﬁqmmheugﬂNﬂ égwaﬂéﬂ@@ﬁh@ﬂMml particles

havi ng_an ?%&g&ﬁ%ﬁi@%ﬁ&h& S @%‘6%510{?@@ Who <y aB} @5@(}0&)0 Pgib&mm e mcrons, and

about 5t out rons. particu ar nmbodi rent's, the abraS|ve
mat eri al s tedsmpmi &ethg hiéémgébﬁlﬁfa‘m‘&%nolﬂf“v@ﬁ?ﬁ%’l’?éllq@d babpiceCabidee. ., having a
d50 | ess than about 5 mcrons, for exanp particle silica (SPS)

having a #§8lof HISEUE o3 EreBRLRe PaEssR! E‘raﬁﬁ?o”‘f‘B’Pab@%a!nbﬁoéb%?(b&é‘i‘I ACA31b

Oneos) . SuedbmbslBlht apall 59:Gb QRuese: Akt inctbanlbydimefabdut | 0% td Bo&nul at i ons
targeted at reduc%fgggy&Frsensit[vit onent may be

present i RUREABFE 0'f?F%@?%HEWﬁQW%fgéyaﬁﬁﬁﬁ’ %”%%?EQF@ *Mn certain
enb ot. |nﬁaﬂbbs?hé&ﬁ%@waﬂphe%agﬁemhhﬂmnkﬂiL@mm@ompmbS@Sn@&mm&nB t o about

8% SPS and a}b(ﬂ)Jl tg al’g%l? 895?}0%“&@1 %\%% gﬁt()%? o gmﬁlatSl’/QDn uﬁip m aretothLIrOO?’ZlTOW oi |

absor pti oA™% asi'Ves ctice of the
|nventloncmm@ﬁmmt&smgnlNMU®ﬁOQHEQEWdee dc5|gnat|n|. Sytodent X Vili\ by
Davi son Chemical Division of WR Gace & Co., Baltinore, M. 21203.

Syl odent &®@eMYElV, a silica hydrogel conposed of particles of colloidal
silica having a water content of about 29% by melght averagi ng about 7 to
about 10 ﬂﬁ“é%ons“i‘fﬁ“‘tfﬂ“é‘%?éf%‘?ms%i‘l’f@“*a?ﬁ“?ﬂal‘mdﬁ"s‘d‘?”ﬁ?i“on of less than about 70

cc/100 g of silica s an oi I, absorption silica abrasive
useful in™the ﬁWﬁé?P@é“%? ﬁﬂgpbggs%ﬁ$“Wﬁ§%ﬁ¥m%Wom%le£ﬁﬁ?%?§§g is present in
the oral care sodimposi ¢filemebsitihed pregbntride pvigutdgontdto@nooicent rat i on of

abOUt . 10 t Oaﬁ(%g%g Sﬁgg%zﬁ)giﬂx]\e\%n‘%\ thit »\|} n%L8$]Q‘§lF e, n%lﬂmo OCG’??%S%%E %Qﬁattco abOUt 45%

by wei ght, I'n"another e 1 ment abou y wei ght Agents

to I'ncreage the.,Anpunt,Qf.s FQamNBaiuh 99334146 oral care conpositions oldie
invention al so nay I'nctude an agent to’'increase the amount of foamthat is

produced when fiher Obakneauid, &8, dmusbreH,1003¢H. st najdsexexanpl es of
agents that increase the anoq?t of f oam : el ude, b% ar e
wherein m is 6-16, e.g., 10, nis 1-6, e.2., 2, 3 or 4, and’X 1s Na or K, Tor example

sodium laureth-2 sulfate (CH3(CH:);5CH(OCH:CH; ), 0805Na).

iv. higher alky! aryl sulfonates such as sodium dodecyl benzene sulfonate (sodium lauryl
benzene sulfonate}

V. higher alkyi sulfoacetates, such as sodium lauryl sulfoacetate (dodecy! sodium
sulfoacetate), higher fatty acid esters of 1,2 dihydroxy propane suifonate,
sulfocolaurate (N-Z-ethyl laurate potassiom suifoacetamide) and sodium lauryi
sarcosinate.

By “higher alkyl” is meant, e.g., Ce.po alkyl. In particular embodiments, the anionic
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not limted to polyoxy-thvliene and certain polyners including, but not
limted to, alginate polyners. 100351The pol yoxyet hyl ene may i ncrease the
anount ofwDaamwviams4t he t hi ckness of the foam generated BgTHUSR00/03A29Car e
carrier conmponent of the present invention. Polyoxyethylene is also
commonly known as pol yet hyl ene glycol ("PEG') or polyethyl ene oxide. The
pol yoxyet hyl enes suitable for this invention will have nol ecul ar wei ght of
about 200, 000 to about 7,000,000. In one enbodi nent the nol ecul ar wei ght
w || be about 600,000 to about (", 2,000,000 and in another enbodi nent
about 800500 & SalpwT oM BYRTddy ! SPEISHL sediug ¢hgr iy YEE nane (or he hi gh
nol ecul ar wei ght_ pol yoxyet hyi ene produced by  Uni.on rbi de. 1003611.1)e
pol yoxyet i#8ne ayipac %‘1’@%‘ s qfﬁgrﬁﬁ‘ ?r‘?ﬁﬁﬁ‘f‘x"&fchégb%{‘ifg%l%/%%”dg%%éngl T90% ) in
one enbodiyFentoiabgutei Glat e ahouition 300 @nd donceanoibhehicembddbaent about 1. 0%

to about 20% by weight of the oral care carrier ent ,of tile oral Cale
conposi t i BREEFC PR gp‘bsr“éeséﬁ't E?bg%aé’ﬁ? (i)uglr@e’fﬁdeﬁ%%nsaia‘gogg%g zr&'}{)g%%ﬁ‘i%%}g&dggent it, M
or al hcar eréxe@ﬁp@sdrﬁirmmaﬁdn.md the pargtukg ke fadeste Foi sampoupn@niGiotsasabout 0. 9 % by
wei ght, about, 05, to about 0, 5%.by -wei i r odi nent about
0.1 to abdlt “t&‘aih%%ﬁxs!?t\%g}l ghb ?({%%r%é%at%ﬂm tg%%lﬁt %&%\%‘nltnﬁ;gg cont ai ns

ani oni ¢ stmfcddteantts anibor swhenp liseprvent ér 2 isoheiieat isap thudt3higher |aity acid
nonogl ycey kde, nn §Q%_I al.espsesuch as the sodiumsalt or the inonosulfated
nonogl yceride” of ‘hydfogenated coconut G| fatty acids such as sodium

N- et hyl Nrga@630Y £13Wlah6sitich @6 (M EREoRaydpyieelll e@rsihfxala,of hi gher al kyl
sul fates, such as sodiumbury] sulfate, hi g,hpr al kyl -etbher. sulfates, e.g.,
of formul ST EHRTCERY PrISNE PP BT RS0 0SSR AR R Y P HOTs, e.g.. 10, n
I SI ]-:L' 6, (eeﬂio?ic,&gfateﬂbl%iém AidniX GSeMNay,Qlirfdétant o dexanjkiears adioushly aur et h- 2
sul fate ) 12) tref E(00-12Cl B) 20503Na) .. hi gher Kyd f.onat es such
as sodi urrf(%g%?:l'gw&h"ﬁb%‘f hBHﬁ‘ﬁ?‘?‘Eﬁéacéa(giaia{?rﬁiﬁcgher%ﬁor ' gll}%%’et%reezﬁéﬁkf’ﬁgtsé) hi gher
faI kyl sul Paacenatesssanh gisols adi.unt] FaunNOsUPTISAE et Hedelt:dodie Sy Patswdi um cher

atty aci ¢ ters of 1,2 dihydro e sul e, sulfocol aura

gg?lsﬂﬁl ) G?%%caélt ngdx ir.%%re z?%ag(%]rfa?ee%sc%ze %V ar-éri DAL

N 2- et hyl "borate ri sul etam sodi um i aury sarcosi nate.
10040} In certain embodiments, the anionic surfactants useful herein include the water-

soluble salts of alkyl sulfates having about 10 to about 18 carbon atoms in the alkyl radical
and the water-soluble sailts of sulfonated monoglycerides of fatty acids having about 10 fo
about 18 carbon atoms. Sodium lauryl sulfate, sodium lauroyl sarcosinate and sodium
coconut monoglyceride sulfonates are examples of anionic surfactants of this type. Mixtures

of antonic surfactants may also be utilized.

[6041] In another embodiment, cationic surfactants useful in the present invention can be
broadly defined as derivatives of aliphatic quaternary ammonium compounds having one
fong alkyl chain containing about 8 to about 18 carbon atoms such as lauryl
trimethylammonium chloride, cetyl pyridinium chloride, cetyl trimethylammonium bromide,
di~isobutylphenoxyethyldimethylbenzylammonium chloride, coconut
alkyitrimethylammonium nitrite, cetyl pyridinium fluoride, and mixtures thereof.

(0042} {lustrative cationic surfactants are the quaternary ammonium fluorides described
in U.S. Pat. No. 3,535,421, to Briner et al., herein incorporated by reference. Certain cationic
surfactants can also act as germicides in the compositions.

f0043] [lustrative nonionic surfactants that can be used in the compositions of the
invention can be broadly defined as compounds produced by the condensation of alkylene

oxide groups (hvdrophilic in natare) with an organic hydrophobic compound which may be
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Byal kyl" is neant, e.p.artict,inments. the anionic surfactant is selected
fromsodium |l auryi sulfate and sodiumether |auryl sulfate. 100381The

ani oni ¢ swoRe@ame4i s present in an anmount which is eff@CTiU$200903339(
greater than about 0.01% by weight of the fornulation. but not at a
concentration which would be irritating to the oral tissue, e.g., less than
about 10% and optimal concentrati ons depend on the particular fornul ation
and the particular surfactant. For exanple, concentrations used or a

mout hwash are typically on the order of one tenth that used for a

t oot hpast diphdtiy conlkylenbodi inentre. Pheninponiteisinoaetefctaps inshidsénwt in a

t oot hpast g. 4t 1{,12M.2R0Phrddicd Yok OnALRUKi 4 U RY e W Q0L phe@i Iprog@ROUt 1. 5%

[ 00391The Conposi t | ons of the. "ftivention may op?ionally contain m xtures
of sur f actaivesiore BrpeidsispiPnahBrFE o3 F4b thantestioanrdystneprorlyeRditant s whi ch
may be ani@nigienC@tihQRicthy lehMbbde@bhRMas O aliPRAL ARbHIs, GBNGEAIary SUr fact ant s
arc those which are reasonably stabl e throughout a \vide pH range.

Sur f act ant8napediad et hpB by @‘Ofﬁﬁ‘frl“’?f"dfsow%aﬁﬁﬁl%lfyl MHCHIS anbat T No.

3, 959, 158,i:heeAgLictalaarigt, al .; U S. Pat. No. 3.937,807, to flaefelei and
US Pat. No. 4,05, 2 31, to Geske et al., which are incorporated herein
by referepoes) 10a46kimentedirank z@ifeodiicentisc shdacamisorifd istie pasthant s usef ul
herein include th ter-_sal  .sal t s .of .al f . havi ng about 10 m
aboui 18 8’5?‘%‘8%02‘8{%8\9@3‘?% d‘?*’ﬁ@“ﬁ?i“?f Rt g{‘phgﬁ%a eﬁ‘g’{ké‘ﬁ‘tgr%f“él@r ubl e salts of
sul f onal eghosginoginy el sudesuntorfiattds, iaeihigs teatphge abioalt cab®e stighbout 1S car bon
atons. SOdlHM bR AYh haliRon SR UL AN AhuARLGRANBLE s ANMho3OM] UM coconut
nono gl yceride sullonales are ei:anples of anionic surfactants of this
type. M xtapagitonts aphprsptiaisuanfaaienia mesT-aupi g ¢rave. ait-icpritoedsulfiemea 111 n

anot her eghadi fBhate 6L RGeS b A lenkS pus&hind suir bR euiRt &S @RiusioRvent i on
can be broadly defined as derivatives of aliphatic_ quaternary anmoni um

conpounds 0T FFPEHECT B ek F Nt Y Rotrd A SR GeIEM I8 Hbout 18 car bon
at oms  SUCkyr@Sinki@WbdthmidohOBY Bythidnaa PO GR] 201 dnd@omiGiSdtiphs thytedrdi ni um chl ori de,
cetyl trimethyl anmoni um brom de,

di - i sobut ylop$1enoxyetdiydigiembdbdiyibb et Gdngrmitionefulm Ietehtom wepricogdnuat
aIkyItringthglﬁnnoniun1nitrite, cetyi pyridiniumfluoride, and m xtures

t her eof 16942%1'ffustrative cationic surfactants are the quaternary anmonium

fluorides {(ﬁgﬁcr 1B ekt oo mif@ks o WmpBpR 3l cJiPe Brheh & al ., herein

incorporated by reference. Certain cationic surfactants can also act as
ger ni ci degorinesitions of BepEsInt smgon NebAsY | TolluE Y VAR SHPE™SUr f act ant s

t hseaposi tieneef i 6ut 38 dnBRAdnbGeQimbakikyhabQIab#:Go hidBL b Reistixampl es of
sui tabl e nonionic surfactants include, but are not limted to, the

Pl ur oni cs©PHENREHYT ene oxi de condensates of al kyl phenols, products
derived fq9n1tb c%ndensation of ethylene oxide with the reaction product
of propylgﬁﬁxg%gﬁgL%nd et hyl ene di am ne, ethyl ene oxi de condensates of

phosphi ne!Bifigest tiogh SN ERUGA Bl bt AR LAC DO BN EOAL " on
mat er i al sFlat@044deanis vdeohtage usedanbo draniéastos the pigiant i@rdnopil iocladentiherinet sur f act ant s
useful i nii;nn&i t&re@s%'%ﬁ otls as well as various flavoring aldehydes, esters, alcohols, and similar

materials. Examples of the essential oils include oils of spearmint, peppermint, wintergreen,

sassafras, clove, sage, cucalyptus, 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.

[0048]  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.¢., a single dose} is about

0.001 to about §.05% by weight and in another embodiment about 0.005 10 0.015 % by

i8



invention can be broadly described as derivatives of aliphatic quaternary
ammoni um phosphom um and sul foni um conpound. in which the aliphatic
radi cal s waroeealogxes ai ght chai n or branched, and wher ei nPOMAISRG091053290

al i phatic subst ii uents contains about 8 to about | 8 carbon atons and one
contains an anionic watcr-sotubilizing group, e.g., carboxy, sal Conine,
sul fate, phosphate or phosphonate. Illustrative exanples or he surfactants

suited for inclusion into the conposition include, but are not Ihnited to.
sodi um al kyl sul fate, sodium | auroyl sarcosinae, eocoam dopropyl betaine
and potystFBitt. 20, and conbinations thereof. 100451ln a particul ar

enbodi nent,, tjc Cbnp05|t|on of the Invention conprises sodium | auryl

sul f at e. &@é%@%$ﬁ@hsurfactant or mxtures of conpatible surfactants can be

pr esent sitions of th : i QUL 0. | Ato
about 5% n}G‘&fﬂano té}?a enbodirment - a %‘8[&%‘%3%/& I%Gg}{%b lﬂ?r@%*’} nE‘u%bl g anot her

: i nboci i moricheld@ipgatenB.ablYod omalye ytici29ibpd wethgtet! vofls ofiee et conposi ti on.
Fl avori ngyf G920} s 100K LEDGAOR BhochBNGA QIPARLLLANS g Lnventi on may

C
al so incl ude avoring agent. Flavoring agents which are used in the

practice flfo:sé he M&%@%uﬂ (ﬂ‘é@&?s‘sﬁﬁhbl@ﬂ@l ddéj%,chgbﬂ %ET&tsr!@hef:'ph,mnt ed to,
essential oils as wel as various flavoring esters, al cohol s,

and si mi | Vege dF e ublERY A S atET It"h@”%@?é?‘i‘t“?é gsﬁ?esén PRRFTER oi |'s of

spEar m nt corﬂ%ﬂﬂ&fﬁ%m,anv\bﬂhﬁimleﬁw p&ﬁﬁﬁ)@ﬁhﬁt&Sa ltsCinQ@3in &algﬂ;meeucal ypt us,
mar j oram cinna

enon, p nd.ora seful are
such chemf@afg goie%?’l‘ﬂli‘drlma 8%{?5@?}%‘“ ‘ﬁﬁkaﬁr%{wﬂg w4 Py q@é’hm" “h%“%sl nent s
enpl oy t heei hsnoafid fﬂk&ﬂmei‘pﬂmtﬂﬁnd&mdw&ﬂéﬂfwnthtmm 1ee481 hhelskitcavdninng agent is

ted { baut t bout 5%
ncor P gl 5 8 SRTBSSIS L SLRNSATIR D POy L o aoolt

agent in theuni m‘d:l}mphhsaﬂate@a!ah%eoarnehccmmpwsb!mmhieeIS@SWG@V (tnotigh to a single dose)

| s _about 81‘08%%34/9@%@8% %hpﬁx/r‘b%d}i‘@%%g 2B | R BN RE ARG s&TDRIPRNT about

0.005 to atin ent's 100491The oral care conpositions
of the miiémth"x@tﬂ@b@é‘ﬁa%w&m‘@ﬂal l'y include one or nore chel ating agents
able to conplex calciumfound in the cell walls of the bacteria. Binding of
this cal cﬁ@!ﬁﬁ‘lﬁéakens the bacterial cell wail and augnent s bacterial |ysis.
[00501Anoiﬂr§gh f a ,ent;xsui;. bl e for .use .as i ! eon% agents in the
pr esent ti ‘é’f “The P8I iEr 8 %‘f/%ﬁﬁ%%%ﬁo?pé*gm THE g 5phosSphat e salts
used in tbﬁwﬁfrese’mtas ﬁ@fﬂﬂi}&’iﬂé elonss, papvilpdmaiy ebbr rhdhac aigck@bo »mre‘s al

PyT Ophosphqhsacc e{:, £ dlc:ct qus ggrwatsg%) ?%g%rﬂ)tle Carb%%Jh e‘?‘hv De(l:llltld%e IIet ra al kali

nmet al yrg% ospa osphat e, trialkali netal
nmonot i ci dpgyrophokhas.orgranmd 3enbnogint drapeagbenap ekim)h@ﬁéfcmﬂtymrbaiﬁkal i metals

are sodi ug‘]\a?{[)) Eﬁgr}%%%ﬁtg% Is, m§ be Ellot/éeoq;:x he YSHT dhnel MDA o Bﬁhd‘!y hyfil'ﬂ?t ed and

unhydr at e ective amount of pyrophosphate salt uselid in the

present cosmpolFict Meirr sobibgehel arklicanpughunenhrYiirder mmerEastlabout 1 w. Vi
pyr ophosphate ions., about 1.5 wt.1141 to about 6 wt A, about 3.5 wt, 'N

to about &O%#1 111?4111%@%&8%1 qoaﬁwélommtuy?%pgl agents or antibacterial avents e.g.,

triclosan, are included in any of the dentifrice components, there is also preferably included
from about 0.03 to about 5% of an agent which enhances the delivery and retention of the
agents 1o, and retention thereof on oral surfaces. Such agents useful in the present invention
are disclosed in U.S. Pat. Nos. 5,188,821 and 5,192,531, and include synthetic anionic
polymeric polycarboxylates. such as about 1:4 to about 4:1 copolymers of maleic anhydride
or acid with another polymerizable ethylenically unsaturated monomer, preferably methyl
vinyl ether/maleic anhydride having a molecular weight (MW} of about 30.000 to about
1,000,000, most preferably about 30,000 to about 800,000, These copolymers are available
for example as Gantrez. ¢.g., AN 139 (M.W. 500,000), AN 119 (M.W. 250,000} and

preferably $-97 Pharmaceutical Grade (M. W. 700,000} available from ISP Technologies,
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100511The oral care conpositions of the invention a:so optionally include
one or nore polyners, such as pol yet hyl ene glyco]s, pal; day |owhyl ether
mal ei ¢ acWwo 20@poD2swer s, pol ysaccharides (e.g., cell ul oseCaaiseaoanszes. for
exanpl e carboxynet hyl cellul ose, or polysaccharide guns, for exanple
xamhat) gum or cartageenan gum. Acidic polyners, for exanple polyacry late
gels, may be provided in the formof their free acids or partially or fully
neutralized water soluble alkali netal (e.g., potassium and sodium or
ammoni um sal ts. [0052]Part|cularly when noncationic antibacterial agents or
ant i bact elk-aBowg&rros, N.& 0§805. Fhdeahivsianaecal & it adatt NMHCHMAg e he

denti fricg,GRNPEReRtSy.odbeks: 18 valisgnpr ef erably included from about 0.05 to
about 5% of” an agent whi ch enhances the delivery and retention of the

agents t oppgdd Hﬁh@ﬁb&&ﬂubﬂ@h@@ﬁmmﬂa@6@km&&§§ﬂGG&QWSUﬁh5ﬁgﬁﬁﬁs useful in
the present inven on ar {%C 0S

5, 192. 531305 Fﬂﬂéw% éWPé“&ﬂ”§ﬂ?€”B%iyﬁﬁ?5t958W§%§fb5§§¥éfes such
as about i hutierdacpiedl @/meaés&m@fe aﬂ&ioﬁﬂaﬁto&]ﬁMNbl ide3. of. Wach,ebowint BManot her

pol yneri zabl e ethV| o uns t l t hyl vi nyl

et heri mal 81%4¢ G drf?}‘)@‘ﬂa‘gm ‘”‘q gc‘:‘ﬁﬁ"“n&)‘""‘nﬁ%‘{“’%ﬁﬁ‘% ngﬁt 30,000 to
about 1, Oaahﬁ@ﬁ;mﬂmsﬁamnaﬂe&abhyLabouﬂbﬁﬁﬂOHﬁnvbﬁabout 800copol yners are
avai l abl e for exanple as Gantrez AN 139 (MW 500, 00(0', AN. 250, 000)
and pr ef elabtly ShgaﬂﬁmaWﬁ@@@@mpbﬁﬁﬁﬁga@%m€@®OVﬁwﬁﬁmﬁ@D@¥M§W§¢Iable from 1SP

Technol 09 88y id Qs conBHMnBERAd cDboh- mQ%&ﬁ)xamedo@msmIaﬂ@dtagﬁnt s when
present are present in anmounts rangi ng from about 05 to about 3% by

wei ght . 1@%3@@%@:@%&@?iatdw@dpmt@y%ww*@iclﬁaéb*?PR?QM&U&%C*'QS the 1:1

copol yner gn@fond®lpely Qmﬁﬁh&’rdfebﬂ@e Wit Bre@tnbyih i%&@ﬁcy;bﬁétﬁmol&){ﬁ by atthy |

met hacrilate. N-vin ﬁgp rol I'idaone, or ethyl ene t he | %ter bei ng
avallableaP%Y‘E%ﬁﬁﬁ’bP‘ §%$T¥PW§%&“N8°“?£@%G NP G060 and EMA Gr ade
61, and 1éé3ﬁ@901MﬁﬁﬁﬁoﬁimﬁﬁﬁﬁhhﬁmﬁﬁtduﬂmhhﬂnﬂhhylmQ&ﬁh¥db@%yﬂkhyl

met haer yl at r eth ryl but r

NT- vi ny1- ?lﬁngS%’ %H§3?T56é2f§%f¥a%aém5§ﬁr %mmnc@&as%§$§%$926d :
olefln|cahbym@rmebmydemumalM¢mumsa§umamedueaﬁb@MW&ﬂ@mﬂa%ﬂGS~b@ﬁﬂalning an.
activated cat ol r [ Qnd h{§%§¥oﬂﬁﬁ car boxyl
group, a%ﬁ E“”ﬁa&ﬂﬁpggﬁﬁgﬁgﬁﬁ%qIgaﬁakgf?ﬁgca Ef%] d which readily
functlonsdﬂhﬂ@@%&Mﬁﬁ$@@ﬂW@ﬁmbbG@ﬂé@Ld$ﬁﬁwéCﬁ?@ééﬁ@é”ﬁﬁ“ﬁﬁémﬁnnoner mol ecul e

ei ther in wlhhgcc%h:paﬁy | Qﬁ%gdep@%'e{h& QR Ad fh@ $iRE Qtopb@mers 8RN Ticlen@r OUP OF as

part of a term nal nethylene grouping. illustrative of such acids are : Eery
| ic. netﬁﬁ@%@FQ%ﬁé@ﬁﬁé@ﬂyﬁWéﬂuﬁl%ha chloroacryllc crotonic, beta-acryl oxy
propionlc sorhic, r@‘p a-ehtorsorbia, C|Qnam a- st ylacryllc

urconi ¢, 143doni ¢ P‘*%%ﬂﬁ?%"“ﬁ%ﬁﬁ@bWFEf*éfﬂ?(EWH?Smm ¢onitic,

aIphatheny&ﬁ@buhmﬁnfthanayknamﬂ&hmmmeammﬁ&mhexyhamuyhﬁeMﬁmngewLc
lr'lmmr)]glrrla:,g 8%1}5)8]?5}}%%7& gnga[eﬁléccu V&?C erg atahnq%rsggrggeg(su% oncuﬂsataqmtg [ éf%?;{;é? 5ent ol etinic
vinyIacetaﬁ&ud%hmwhNEMMma&uegs@ﬁmmeuhymdwaﬂ@wb@H&ﬁdﬁh@%@@bmm@ Copol yners
contain SUfiffom% a 15'}1&\?% at?]?@fs,}é an\m%ﬁl fabg{x‘zq §tofa%5utw%¥)@6005%s%e& M. 50551A
further class of gents |1 1eludes a conposition containing
honopol yt R&rso. 61’84%&bsimtlﬁ’t é‘i‘f‘?aﬂcﬂhﬁ@m@e@'&adw%ﬁmm bslvepes | ymer s of
unsaturated sul font acids and salts thereof particul ar where pol yners
are basedAﬁﬁmﬁﬁ§&ﬂﬁhﬁﬁ%ﬁﬂéﬁﬁﬁﬁﬁﬁﬁsﬁ@WHépﬁbWé%F%@SﬁF%ﬁWQEg?%énldoalykane

sul foni ¢ aGkfsnSHERSs draohy ket deide mwydmrsm@@@sp&uh fonigtieasd d having a
mol ecul ar wei ght of about 1,000 tog bo t % 00, Q00, descrlbed in US. Pat.
No. 4, 842“%ﬁ7mrﬁﬁﬁm%??“‘%ﬁggﬂfﬁ‘fah onEOtpor AEEE Rer EPROBY dr ef er ence.
Anot her usgfby ekasse of pol ymeric agents i ncl udes pol yam no aci ds,
particularly those containing proportions of anionic surface-active am no
aci ds suclnoag a&paﬁﬁﬁegaaﬁdﬁegﬁubaﬁmﬁi&ehdmﬁmﬁ@mh@sphmﬁéikme as di scl osed
bobs: n D e P Bhah T e LAl IPRLRBAA GARLENN Y T ef of ence.

t 0056i i n ?epaﬁing oral” care 'tTo somet| mes necessary to add
sone thick@ﬁfmgmﬂ@mbwma$ﬁ$©np%@V%déuﬁmd@sﬂ$abhé%§mﬁ@M@W@ﬁéy or to stabilize
or enhance the performance of the fornulation. In certain enbodi nents, the

t hi ckeni ng agents are 20



car hoxyvi nyl pol ynmers, carrageenan, hydroxyethyl cellul ose and water

sol ubl e salts of cellul ose ethers such as sodi um carboxynethii cellul ose
and sodi woeambiomset hyl hydroxyet hyl cel | ul ose. Nat ur aPCEmisg008/08129@ms
karaya, gum arable, and gumtragacanth can al so be incorporated. Coll oidal
magnesi um alum num silicate or finely divided silica can be used as
conponent of the thickening conposition to further inprove the
conposition's texture. In certain enbodi nents, thickening agents in an
amount of about 0.5%to about 5% by weight of the total conmposition are
used. Enzyesy vinyDBS7ETh erppanae Aveoe ghp 684 ony "B"f@rfﬂgﬂ‘i Wehti on may al so
opt i onal | yinel-ude s N 8s QiDL Sc@RZYTeS luldsehd bodanzymesyhagl ude any of i he
avai | abl e proteases, glucanohydrolases, encloglycosidasos, ﬁry%l ases,

i mi t anas &y dropppaabeigiof: N nEEESUGAS g?f??ﬁa%‘i“b‘fr PSS RET &CF . I1n certain
enbodi mentis, be tiRerpeALE. (MWodS rthepdsRiredsemundaXda-andsdy dieleabgliogcosiedase and
nmut anase. | n anot her e ti nnent the enz!® ne is bapain..endoglycosi dase
or a m xtﬁ?‘éﬁsﬁ‘f’mﬁf@i‘f%’éﬁgg‘é&é’ﬁ@’ THIPEAELLS HRGgi T rg?fagﬁi goﬁ?yﬁ%%nqsui table for
use in t hextpeds estaind anbeditican tackenidg sehiosed aputtoSiboRdt % Nabol 3800, 939 to
Dring et al., L.. S Pat. . 1,992,420; U.S. Pat. No. 4355,022; U S. Pal.
No. ,4,15% " 4%’!f‘”tﬁ‘.‘%."mﬁ‘a"?‘?R%I}EO“A’?T%‘%%?595; U.S. Pat No. 3,991,177; and U.S.
Pat. No. 3,696,191 all incorporated herein by reference. An enzyne of a.
m xture eral conpatible enzynes in the currehl invention constitutes

about 0. ORg9mto 18P BMI caddohiBoNAs BINROEH MBS mAT aldRetknalOinlbdbdheoabout 1. 5% i n
anot her enbodi ment or in yet another eF'bod' about, 0. %i)j%ﬁ about 0.5..

) r al nt apout / K
Wat er 100BSEVed B nhiF A FEY B "prEdEhe! ! %avti‘ll%rgﬁd)f%ﬁas‘éoﬁﬁcgg? P81 of t he
i nvent | Oﬂendyglﬁcﬁgidasm)ﬂ%eg niu@nisbﬁiimsﬁ&adf alitionesok c@l_imlﬁ’_ﬂe cii:atl_lrespr al
comos! e el & Gatonleed s e of pLaanl LMLy 1ot

commonl y osI'trons an es about 10%to
about 90%nuaheditin 2Q%et emiaddonit, 68%gymeadyaptin, L0%etyoosabour 2 809%by! wei ght  of
the oral conpositions. This. ng.. o er, L0Gl udes. b he. free,wat er which
5 added U RHES TARBtE Y L{?élﬁgf&r{\%ﬁé}ééﬁﬁ o her materials such as
Wi t h sor biisadsedin LahPatc Bppseie At Stodtring hienl.i Boelit-iNon4.993.43elebait- SV 0059] W t hi n

certain eE[?%?Hzgﬁ)UE.SPanNo?J!%@rﬁ{9@.%9&1'014,@3,%95;!{?5.%{. fbsdest:Lapl e to
i ncorporat'e a hunectant to prevent the caonposition from hardeni ng upon

exposure V& BitrNo. G6P¢ Bl il spmpeigh haeip An reirdse i M Mol MEHES sweet ness or
flavor to.demtdhpdi®RRAS L BNBe curViPiR0RR: LOR2EAPHHLUSRONA 053280 inThe
hunectant, on a pure hunectant basis ral ly includes abﬁgtto about 70%

.gen
in one entisdrhRdTeEe ABBHOF09RWT hBG IR T 6H6h STHOSREE LR SEHBSEF ent by wei ght
of the deghidiiiere@mposit:b&no s%00601Suit abl e humect ants incl ude edi bl e

poi yhydri c al cohols such as glycerine, sorbitol, xylitol, propylene glycol
as wel |l as/i@ether polyols and m xtures of these humectants. M xtures of
glycerine and sorbitol may be used in certain enbodi ments as the hunectant
conponent [00§8]t heWttoothypdssthe Popmpio slictorad agnitveiieispf 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.

160591 Within certain embodiments of the oral compositions, it is also desirable to
incorporate a humectant to prevent the composition from hardening upon exposure o air.

Certain humectants can also impart desirabie sweetness or flavor to dentifrice compositions.
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[00611In addition to the above descri bed conponents. the enbodi nents of
this invention can contain a variety of optional denl i &ic ingre.dients
sonme of wWhNDchovare2edescri bed bel ow. Optional ingredi ent sPCHAISAWS/ 035200
exanpfe, but are not limted to, adhesives, sodsing agents, flavoring
agents, sweetening agents, itdditiona] antiplaque agents, abrasives, and
coloring agents. These and ot her optional conponents are ful Tdi er descri bed
in US. Pat. No. 5,004,597, to Majeth U S. Pat. No. 3.959,458 to Agricola
et al. and U.S. Pat. No. 3,937,807, to Haefele, all being incorporated
herei n by rdt@edpten apBlehbdsc B PRt i €e18082 S 1ThE Ebipdsiff ons of the
presem i NYsokiinleBNbr GBI BRs PREEU: USH: RPardBLNOASIMIGR wal: el t he oral
product area.. 100631In one illustrative enbodinent. the oral care

curi posi t {UW°He " made by neutralizing or partially neutralizing arginine in

a gel pha ith ali acid e.g. ., phosphoric acid, hydrochloric.acid or
car boni ¢ @g?ﬂgn, At }%i“ﬁ@m?‘%m?‘fi?err@ g?eeér%‘lﬁ% ‘}' i di}@%‘ggéffq?:/ bi“‘\/%&rms‘"ifé)%ngg. f or
_exarrpl e, wilitamrdrs jenGBG ol isl»taa@lra@; dider pabphsiad/re'smrcaradthaaaymmtdmrs. "Hesiresed acti ve
 naredi ent S A0S A0k kT &% ipfcﬁﬁ% M@ el Oasl O UL G Kn e BPOS 1A

t oot hpast e “baseexanp I"cai CI um phosphate or silica, 1s a to Prem x 2
and m xedthe Tedpfsienaimpsitions kerdis formed into an oral care product.

Conposi tion Use 100661The present _invention in its nmethod aspect invo]ves
appl yi ng 1086 he lapdditicayibe pboxe dafiebed mmropsise the gabedipuitof §¥s it Ha!i¥onposi ti ons
descri bed.heh@aid 906ty dropRhat@atiidcNfuredients some JShi@nNe: aRGBEdsIAces -th by
facilitating repair and re

Optional ingredients %ﬂclade,ngor example, but are not limited to, adhesives, sudsing agents,
flavoring agents, sweetening agents, additional antiplaque agents, abrasives, and coloring
agents. These and other optional components are further described in U.S, Pat. No.
5,004,597, to Majeti; U.S. Pat. No. 3,959,458 to Agricola et al. and U.S. Pat. No. 3,937,807,

to Haefele, all being incorporated herein by reference.

Methods of Manufacture

{6062] The compositions of the present invention can be made using methods which are

common in the oral product area.

[0063] 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.

[0064] Actives such as, for example, vitamins, CPC, flueride, abrasives, and any other
desired active ingredients are added to Premix 1 and mixed to form Premix 2.

[0065] A toothpaste base, for example, dicalcium phosphate or silica, is added to Premix

2 and mixed. The final slurry is formed into an oral care product.

Composition Use

[0066] The present invention in its method aspect involves applyving to the oral cavity a
safe and effective amount of the compositions described herein.

[0067] The compositions and methods according to the invention are useful to a method
to protect the teeth by facilitating repair and remineralization, in particular to reduce or
inhibit formation of dental caries, reduce or inhibit demineralization and promote
remineralization of the teeth, reduce hypersensitivity of the teeth, and reduce, repair or inhibit

g



,C invention are useful to a nethod Eton, in particular to reduc inhibit
formation of dental caries,or Idemneralization and pronote early enanel

| esi ons, wWO@N9/1a826det ect ed by quantitative |ight-i nduce#Criusaresseace
(QLF)or electronic caries nmonitor (ECM. 10068! Quantitative Light-induced
Fl uorescence is a visible light fluorescence that can detect early |esions
and longitudinally nonitor the progression or regression. Normal teeth
fluoresce in visible light; dem neralized teeth do not or do so only to a
| esser degree. The area of dem neralization can be quantified and its
progress wonetgrbdsion) ue 4 deeted iy gV Gttt HERECHHES { 8P AT aut o

fl uoresce,.Augas:khabnibauepst mneral have |ower fluorescence and appear
darker in conparison to a sound tooth surface. Software is used to quantify
the fl uor ggencea)lal@mma [)ght-hidt@d Spotes@ficetiheviasie aghy dloreease hassoci ated with

reorun t edockst panerreyie Fr e b bRe Y bR BN PR AR BT b e Thr eal
teeth. Theud@sd ianisilaiht dohivngizkstenBas vrteddedo onheo begkniterg Bfet he clinical .
B ok o o TR PYE I e b R B3O AL ALY LI BuBARHLES Bl the end of

6 nonths &f* as a percent
i mpr ovenentmakers usthbasdlupmee. r&@@ﬁ@l&iveéthmma‘ai @Tlﬁéﬁr Mowsbeeonciang is a

fechni qu ezlz;:;[pl sr%grkér(?n Mg{oﬁ {J ) alugfrt@mh CORtERLARLe & rﬁ?:étt@&faht fb@n%ed on

el ectrical™'resi stance tric conducl ance measur enent = ex I0| ts the fact
that the fltaiseobs npred whighwbess texproyeldmapoeriasd Wil trelede Z80¢8 - and er osi on

of the enﬁ%ﬁth%@tﬂ@ﬂﬁ&m%‘a%@@p@ | €did¥ areASendtell 80ahe1@SES nthARHRhts alet becones
|l ess resistive to electrical current due to increased porosit An i ncrease

in the copdfperesiesiveorit ral pakilontesien TRy T PEPYE afwewﬁer%é%
dem ner al @bl QRe n@a&{@h;&yven&wdﬂlessonéhuﬁﬁomed.uﬁdaadgm thE@ﬁl;to%SSUl’ f aces with

t | Th f d I
Ceeth qué‘?%gg?flp?p%eqz@ae? rFEER Y SR Soanele sBr L iR r S AU € reat ment s
d I d d
3glengaae t g}é}??]?e ?’%%%ﬂ Caﬁ%ﬂ ﬁ)m%orm%ls a%&%m%t? u%gaotr %dés‘aﬁ, nl; 9&951 C§MEJ{ @Ftﬁé is made

SS TS assi on a three point scale:
hard, | eatdogarbysedon elsofidal reistarichi EsecvvpietomffuustQdyeastétemﬁn@aplpgﬁ tﬁh@@rﬂé@ul ts are

reported ﬁnt%ﬂ‘ﬁiéergﬁ,& u%% 5 d¥ g&k@ﬁ&)ﬂ%&nﬁﬂ‘a@g dn Jl&'@f%%n étﬁheb&%@%ndmr the ECM

measur enent’ s an venent I'n ness of | esi on based on the
tactile prlobecisces etoom@smmméi CoRpoSH teﬁsammwwtcﬁetm%v‘éﬁm $fitare thus

useful in; dﬁé? DRekid Oad %Ql%@uﬁﬁééoxddc@aﬁém&e%ehh@teﬁmaq@z%lo«(xa@ measured by-
Q.F or E ative to a conposition | ackin effec%%ve anounts of fluorine

and/ or ar Z’idWPtﬁéemlm@@’?iilﬁl’hé}e@dﬁbo%‘l"?‘iséf?é"%mt & PHVEHETOH AP 6X 8 ti onal |y

useful i ng®.k h‘agﬁkis@refﬁ@ﬁy&f@pﬂﬁﬁrﬁ@d}k vRaGhBFdabedtn (hhecomaletwtalexanpl e nmet hods
to reduce or inhibi reduce produci ngégbacit} e[ﬂ%'imt o i cre se relative |evels

of arei nofe)?‘r*’la’?:‘*et?éf@f"é‘f’f; after b TRPBIEARFET Ghimafe Bhaf (‘)?S’Hﬁ FBH *fA°t he oral
cavity, r adrs@t andéars mmk niial Napliagoe. pid latdndseselassiodd oatk thréegast pl- 1 about

5.5 foll ow ngarh{?éh&aflflﬁgg’g%ﬁ redkjstgmp a AUE S fgsl{‘ﬂuaf?ﬁ'ggmﬁ Jdlor clean the

t eeth and*3f a]i‘af PFhcreasin in the nouth and
di scour agklagripatchiogeniidghoaniméet 1abet§cr) for the ECM measurements and an

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

{60701 The Compositions of the Invention are thus useful in a method to reduce early
lesions of the enamel (as measured by QLF or ECM) relative to a composition lacking

effective amounts of fluorine and/or arginine.

[0671] The Compositions of the invention are additionally useful in methods to reduce
harmiul bacteria in the oral cavity. for example methods to reduce or inhibit gingivitis, reduce
levels of acid producing bacteria, to increase relative levels of arginolytic bacteria, inhibit

microbial biofiim formation in the oral cavity, raise and/or maintain plague pH at levels of at



the Conpositions of the Invention are usefill to pronote healing of sores
or cuts in the nouth. 100731The conpositions and nethods according to the

i nvent i orvoanodiwoicmcor porated i nto oral conpositions foPCTRS2@a083204 t he
mout h and teeth such as toothpastes, transparent pastes, gels, nouth
rinses, sprays and chewing gum 100741Levels of active ingredients wll
vary based on the nature of the delivery systemand the particular active.
For exanple, the basic anmno acid may be present at |levels from about
0.1 to about 20 wt % expressed as foieigl it of free base), e.g., about 0.1
to about BaswpHobdues S Hlispirehrgangelienap situceriaage aspnelatng. FEiot oty a consumer
t oot hpast g Qhd #RQWi7 to about 20 wt % for a professi onal or prescription
treatnent product. Fluoride may be present at levels of,' c.g., about 25 to
about 10, Qﬁ@z;ppnﬂma‘norb\emmhgmabﬂuﬁ mZEmmmb@uburzgﬁlcppmédarbammmut hrinse,
about 750 tg about é %z I{) f M glels £E> €t ﬁabout{ 2,000 to
about 10, B8 OB’B?ﬁ”f"S? fAhe 1y ‘érbaﬁ 'ﬂ)sr“ifa‘(l {O@FO’%}P EEYpt i'on qot‘ FERPAEAT s r oduct .
Level s of i bagt er | ) n t oot hpaste
being e.g. (ﬁ%{b ﬁméo%g&‘t# {ﬂd@{h}gds Atmr‘ljl% §¥%r‘wt ht}ﬁl ‘8‘\3/% CO%?‘QU‘{ hrinse. For
exanpl e. atderilghosanionvit the tase’ iMyOL@bmiaitﬁl sugh 79 Loothglrengt ra0sreB W %
triclosan | L y contain about 0.3 tyltrielosan.
100751l i nﬁg[r}'(s:l ’ﬁgﬁa%%%}i% %EQ:P}JRQ%EO%@ES bcticilix in systemc health, as
the oral {10034ueslealnobpstivapanays \Horas Paedhi B¢ Nitye acihs dhiscry es6a or al

twal la: i g,AsSPedalesd . thy @&%e%@me@!ﬂtﬁawu nfal bdpagnGardiorascul ar
health. ' The compositi ons and net hods of the invention provide particular

benefits BécHode baspet AivhE e asé(‘s“b@ EStAE e mAw D 1P 8°%btir ces of

ni trogen wabchr @H&@ﬂﬂhsd\l@o‘éyﬂfo%&]t $0 Wﬁ%hﬂb&%&nz@%@r tbehbt&sie BABRE ©
m crocircul at %on I oral ., ti ssues. %g%ﬁrg‘s idic ora
i

envi r onmeA?oU} & 4% ﬁ@f%‘?ﬂ?“af ?fpfﬁé&rti’é‘f"h‘é“a‘&ﬂ ?m g’aya%e’dmts Eeat es an
envir OnﬁEBﬁle\leBSﬁ c,fgaumfuabfl © abant t-(led)d()@bacttoewx,ammﬂa |amd*mt Asseoiual @dpwifolha gastric

ul'cers. Arel II? ms; tggﬂ H ag{)ut %P%d %géillj gl,c;';ls?u%er t%oth % or%&ﬁ e%z(% @Qb&& speci

exanple T- g rece tors, gl ni ne can ance an une cel |
recept or s o 0(t§)rppwfhmmoiras>p@ vs ercsdl‘h‘rem u@@impr@svr{tdufenée\ah@f mebirtdis! Wil t he

i nventi on ﬂff ?tmq hrlfks x&%ﬁ%ﬁ&%&%gmeﬂ&mﬁ@ bé?Y]rc éergbget@q@!lgobt 15 tinfféL Hx@é{&g

car di ovasc e‘alt used t hroughout, ranges aré used as
short handtfaeriSﬁ«de’sfefPLiﬂmf%ﬁfg Fepeamakia: tEviery mpy ﬂ@ﬁmﬁéﬁoﬁ%’] wict Piodt ¢4 range. Any

val ue W‘tWt%t];lggsaﬁ@Hﬁ%ﬁ@@xaﬁ%%h%@%%xnh%@ Busooficlbfs range. In
addition, all references cited herein are hereby_ incorporated by reference

in their MO7fletibdanging arpbeadalse Provide bewsafl it Bty haeitetsithi ‘F?E(S*FF“F% t he

present dk&ﬁ!&ﬁf@ﬁﬁb@fid»smaé infktidhs. Gbddash hefe isepeiated heh pheseMtealdi scl osure
control s. i's under sf og Eh t when.for Iatlgnoz are descri bed, they may
be descri HE‘H’ 1R P ERHECUS Delti P RyPedioaning Melidy € MBI PR e art,

not wi t hst andeung bédats bEd&&&@&dtﬂ@ﬁ]&d&CﬁiﬁIﬁSpd@’ﬁyy mreiant, ad ohrconénangihher in the
actual fornula

. yduct
i nt ended t\xgu,%éupgo\r}ke(?é& hﬁvs aﬁhwa\z sof'i,ann%Jl us f’%éur]]{”g mdurecwu%%neg ngth% ahu&%e?. ucts are

Providing a less acidic oral environment is also helpful in reducing gastric distress and
creates an eavironment 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.

[0676] As used throughout, ranges are used as shorthand for describing each and every
value that is within the range. Any value within the range can be selected as the terminus of
the range. In addition, all references cited herein are hereby incorporated by reference in

their entireties. In the event of a conflict in a definition in the present disclosure and that of a
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100771The foll ow ng exanpl es further describe and denonstrate enbodi nents
within the scope of the present invention. The exanples are given solely
for illuswopapimosmd are not to be construed as |im tatPOMAIS2F09105H290
invention as many variations are possible without departing fromthe spirit
and scope thereof. Various nodifications of the invention in addition to

t hose shown and descri bed herein should be apparent to those skilled in the
art and are inmended to liii within the appended clains. hAANNI Pl Es
Exanple | Availabilit.y and Deli vety_of Fluoride in Argininc Fornulations
100781 For it atfirons. tarsespr dpeped @sidy te amsrsticdhat wsnRpastadonssitpr i si ng, 0- 3%
by wei ght ds.Qi bl iRl A3 @R, dggsrng‘§%tg%sWighﬁ\é@&t@r@q{H%zﬂMQ{Hﬁlt}% ans0di um hairy!
sul f at e, nd a copol ynmer of nethyl vinyl ether and ma le.ic anhydrlde

( PVNTM A) HOW @swn¢temthp%§%uaﬁmé@dms oy e it AR BORET RN RHTH ETRYEGERI or i de 011
7.01 . 10975%Jd@%9}?&%5@&56@ria@f;mﬂ-?»mdl}c@rﬁgé iReRRd kdbel B erGOMRY einallaiber mul ati on
enhances the anount of soluble fluoride available fromthe foruniation.

Thi s enhaﬁé@ﬂm@ellvery | eads directly to an enhancenent of delivery of
fluoride ct e formul at i care conposition

conprisin ot “é’O‘H%§??@3§iW@“bﬁ%&ﬁ?d%ﬁkmﬁgmﬁ“ﬁﬂﬁ%ﬁﬂfn free or salt

form sel eam&dlrﬁmamnarnghemcm opt’mwﬂm;t aycraaozgl”?hcmwﬁb: warchoratdsly and ar gi ni ne
hydrochlo f ride. éource
wherein t Hé;stfa u&nozlifngdree fti{}%torij‘)%%onsirdld g lﬁlga{t{OM%f ﬁ@H\%n& as ?ndrn %813 i a 0 1% by
wei ght of ptéshiele sohpogefaiton from ii ¢ Spirit @xd sape dniconi \@iriguﬁ-rfz%fﬁcamnfs of lhc d. an
eff ect | Vem@éﬁ?‘d@‘n a(atfj; t{tlo(gll QeS BV&Wesulbed here$ir s?}@ul@@cpé@péfrgﬁrm @bserehhy! vinyl
et her and eic an VA A conposition according to
claimi, wﬁé&@hﬁdﬁﬁéﬂﬁﬁﬁUWﬂ@ %Uvﬂééﬁ%ﬁ%kﬂ§m§§lected from sodi um | auryl

sul fate and sodium | aureth sul fate and m xtures thereof.
EXAMPLES

Example | — Availability and Delivery of Fluoride in Arginine Formulations

[0678] Formulations are prepared using commercial toothpaste comprising, i.a., 0.3% by

weight of triclosan, 0.075% by weight of sodium fluoride, sodium laurvl sulfate, and a

copolymer of methyl viny! ether and maleic anhydride (PVM/MA), to which is added 0, 1%,
%, and 5% L-arginine hydrochloride (pH 7.0) .

[6079] Incorporation of L-arginine in the commercial formulation enhances the amount

of soluble fluoride available from the formuiation. This enhanced delivery leads directly to

an enhancement of delivery of fluoride effect of the formulation.



3. A conposition according to claim11, wherein the anionic surfactant is
present in an anmount of 0.01 to 10 weight % of the total conposition

wei ght . 4. A conposition accorgdifggsto claim 3, wherein the anionic
surfactant is present in an amount of 0.3 to 4.5 weight % of the total
conposi tion wei ght. 5., A conposition according to claim1 conprising

a fluori de 1stard esreemerstietcomprisie sodi um f | uori de and sodi um
nonof | uor ophosphate. 6. An oral care conposition conpris

ef fective anwLafeclisramRUBPIdicraTiNe, i fag of Pl EmbTeleae oMrasie SR @@@eaéﬂ"w}e(%ﬁ’@%t? n| ne

phosphat e, argi ni ne bicarbonate, and argini ne hydrochl ori de; and

a fl uoﬁﬂﬁé'ém'§‘%)fﬂfﬂr@‘é"°f"|‘f‘a%”dprOV| des not greater than 50 to 600 ppm of fluori de
i ons; ..an anionic surfacta fective f
tricl os an baﬁbeﬁe%"e a&‘o%ﬁfélﬂy??g‘? sogfe, W&F?ﬂme Togdo s ”8tt9FF€¥er tg??d“ W&'@@ﬁﬂ{ogﬁﬁde
(PWM conposition according to claim®6, wherein the

ani om‘iy‘”@l%tf’&tﬁeicz?ﬁ‘?osi“%” sel ected from sodium lauryl sulfate and sodi um

| aureth sul fate and m xtures thereof. 8. A conposition according to
claim6, wefE e #5%H oni ¢ surfactant is present in an anount of 0.01 to

10 weight %o e tot si,tion weight. 9. A conposition
accor di ng t a'?:‘fﬁtﬁ(?' \li\ﬁgﬂ%cﬁﬁ nﬁ?g anioni c surfactant is present in an anount

of 0. 3. to 4e' cc\)éﬁgl rgg?gfrr(%glvm Igﬁerag&ﬁ%ﬁ.‘ a‘ﬁ%ﬁd@' II’\}M? AWEI ght. 10. A

conposition erein t Iuorlde source is selected
from sodium fl uoride and sodlun1nDnoquorophosphate. 11. Use of an
oral care conposition according to claim6 in the manufacture of a

medi canent ohﬂB@iﬁdﬂ‘ébdﬂQgQ foRlain Y€ Fhdrdih A arfoni® SRl@8t is selected from sodidm labipRuitARNOf

claim 11, ierein the subject 1s in need thereof for a. reducing or
i nhi bi t4iRg R Bkl Akudenia) caries,

3. A composition according to claim 1, wherein the anionic surfactant is present in an amount of 0.01 to 10

weight % of the total composition weight.

4. A composition according to claim 3, wherein the anionic surfactant is present in an amount of 0.3 to 4.5

weight % of the total composition weight.

5. A composition according to claim 1 comprising a fluoride source selected from sodium fluoride and sodium

monofluorophosphate.

6. An oral care composition comprising

a. an effective amount of L-arginine, in free or salt form selected from arginine phosphate, arginine
bicarbonate, and arginine hydrochloride; and

b. a fluoride source that provides not greater than 50 to 600 ppm of fluoride ions;

¢. an anionic surfactant;

d. an effective amount of triclosan; and
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b. reducing, repairing or inhibiting early enanel |esions, c. reducing or
i nhi biting dem neralization and pronoting rem nerafization of the teeth, d.

reduci ng. MY PELABNN L AEnLIR hpSLnasi (VEANGI N9 of i nhibi ting

gingivitis, ores or cuts in the nouth, g. reducing
level s of acid produ0|ng bacterla h. increasing relative level s of
arginolytic bacteria, i. inhibiting mcrobial biofilmformation in the oral

cavity, j. § @n'c§rh&9tlcﬁgﬁc/oﬂ ng %’aﬁ@h@r&ﬂh@én@ﬁb@ﬁ%n% seleBEhom Dliundlaur) edfst apiH
5.5 follomnng sugar c¢ enge . reducing plaque accunul ation, |

mhltengﬂgm%ﬁ%h@mwe%m“ﬁﬁmggﬁagﬂ systen1c heal t h, including car di ovascul ar
hea:th . reducing erosion of the teeth, and/or 0. cleaning the teeth and
oral cavity.

8. A composition according to claim 6, wherein the anionic surfactant is present in an amount of 0.01 to 10

weight % of the total composition weight.

9. A composition according to claim 8 wherein the anionic surfactant is present in an amount of 0.3 to 4.5

weight % of the total composition weight.

10. A composition according to claim 6, wherein the fluoride source is selected from sodium fluoride and sodium

monofluorophosphate.

11. Use of an oral care composition according to claim 6 in the manufacture of a medicament for improving oral

health of a subject.

12. The use of claim 11, wherein the subject is in need thereof for

a. reducing or inhibiting formation of dental caries,

b. reducing, repairing or inhibiting early enamel lesions,

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

e. reducing or inhibiting gingivitis,

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

g. reducing levels of acid producing bacteria,

h. increasing relative levels of arginolytic bacteria,

£. inhibiting microbial biofilm formation in the oral cavity,

. raising and/or maintaining plaque pH at levels of at least pH 5.5 foliowing sugar chalflenge,

k. reducing plaque accumulation,
27



{. whitening teeth,
. enhancing systemic health, including cardiovascutar health,
n. reducing erosion of the teeth, and/or

0. cieaning the teeth and oral cavity.
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