ORAL CAVI TY CROSS- REFERENCE TO RELATED APPLI CATI ONS
10001 1 This application clains the benefit of U S
W®009/094351 B AND TTHEIR USHSSROR&BIEUary 9, 2008, WPCS/USMN8/058658
No. 61/027,432 filed FgralargaiTy 2008, U.S. Ser. No.
61/ 027,43 1 filed February 8, 2008 and U.S. Ser. No.
61/ 027,420 filed February 8, 2008, the contents of
whi ch apptk G8S IREFERINECE TePR BLATESHA PRI BT AT IONS
reference. FIELD OF THE I NVENTI ON [0002% This
[0001i] nv eFbis epplicatien elgimothaderdfit edPtS Sef- N §il A 4a hidied February 9.

si {.o0 LS| T
2008 SESPES) WRPPREETP HBUPAISTE SBACKESBENGT (T o e
Febriaayw@ 2008 anPURGEANJ. 061/0&764 20T 1ed Btbraatye. 0B, alicecontents of which
.believed to have significant benefits in conbating
appligagigns §re fsomer et hefsth BIJ6ESRESensi ti vity. Conbi ni ng
these basic am no E@ELE%SOIW"FHg VG flgyhavi ng oral care
benefits, e.g., fluoride and calcium to forman oral
(000 ar eTlpis @dgotiothevdterroaordphibdargiong and pampogaboils doyprising
h however, has proven challenging. In particular, the
theMpasic anino acid may raise the pH and facilitate

di ssoci ati on OBACK GROUNIPOF THEINVENTIOACt Wi th
fluoride ions to forman insoluble precipitate.

[000Nbr eduginine phdothicgbasic Prinpasids havedwer prapaped: for espug eral care and
i i t.i . AT i gi ',. . Ver
are by [ b4 0P seflrcht e Bhis R« d Mol B LALE, R o dpnsivicy
Combiemghkse bssiphiafmerdctld)witiayineel eies éh ot beanfe Bérfitsde.g.. fluoride and
.leading to bloati n% and bursti n%lpgf t he contai ners.
calciyprigderet an oial (TG RTOUNE X BeE @ A alone SRBY SR hoppieE §as
prové?]edﬁtaﬂéig'n%f. 1ﬁ%hﬁ'icﬁlaF.QHQb&s'icod?ﬁiﬁinh%e[ f H@‘?hetlhf affd fdciRRY
of the 1l rmuf ati on because the arginine nmay form an
dissoriagai efdatian gomsithe -ceaaicumtic Gnplidedondiat fohasn anspbbieprecipitate.
Morclggé{}eﬁw:eﬁ%gl{eﬁ@% h?thtﬁoﬂof#egmg etrarfglgs%gﬂf}lgtgcrnfm el S8 scidic pH,
howeh &, Bgldrh QN1iThg BEgiliAY Bic@iboRME [\eRicH heCaf QIR TGt REEH Gnay
acid in the nouth. Partly because of these unaddressed ™
releageqraphpnalioxade. hapdingds bipating and byrsthrcefuBecentgheisnddigayer, it might
generally heen Vi i Dt t_as:..a paotential ,
be xBFRS] A MDA sl e R sl S G e e of
the fdmmsldnies bedautd the angihiny ataydormt an BE@bRraA¢intRIAldNRdoRpRx that
Ed fluoride, Additiona

has afpggrgF é%11§§égrgg$ &%El?é}qlfwngﬁag\ @aarweégm lawsringfthept Iwould reduce
ry RO 58 B0 TS oL g ot oy
becabe nCihgsteymayidresspd femaripion huwdes @idpaatgbetang bnarcion gterally
been g%?\ie ?xlbﬁ% %Fﬂ’fl% %rp%?e%%tzile 'cille?rlfla ive QOt ﬂlgolnuc@rrgtgngr trllgxq a %g-%ctive, there has
been little motivation to make oral care products comprising both arginine and fluoride.
Additional hurdles are potentially posed by addition of an antimicrobial agent. Commercially
available argininc-based toothpaste. such as ProClude® and DenClude®, for example,
contain arginine bicarbonate and calcium carbonate, but not fluoride nor any antimicrobial
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 arc challenging to
deliver in effective amounts to the tecth and gums, and their solubility, dclivery and retention
on the teeth is formulation dependent. For example, triclosan (5-chloro-2-(2.4-

dichlorophenoxy)phenol) is only slightly soluble in water.



agent. [0004] At the sane tinme, the val ue of
antim crobial agents, such as Iriclosan. in toothpaste
Wha®okessl recogni zed by many dentists. These aRENUS2008/058658
wever arc challenging to deliver in effective
[000>drmuﬁﬁ@f@@glm@effé'étaweﬁ‘%@l guble yRkrarhRiodudgrewing egginine, as
0
well %‘%Hg\’ deMtdQ o’? 8[(;%{%?&1 &E\}e}i{gf%@%’s [ng@% 8(&7&1&&% E %d of poorly
muMhmmWQHQWMEnoxy)phenol) is only slightly soluble in
wat er . [ 0005J Acc ' , ' d for a slable
oral care produéﬁh%Kgg#g#N%?EﬁgphﬂﬂgTﬂﬁg wel | as
[0006]”pr AV8Eb &Rl shMBIsIhe®f dideVelddGhalhddk PRIVASs SMAR RA8ressed using
| uoride and cal cium and of poorly soluble active
functwglelrﬂaﬁs oSuBVARY OF THE | NVENTI ON [ 0006] It has been
[000733r prl'éez 1 gnl}/onqlusls? }81'\691{(1%9 mt qul% en}bognnefn?a s‘% g ehromn C&S@-ﬂne or more
of thelfodlotingaintibmn thus provi des in one enbodlnent a salt
of, argi nine_and one or nore of the follow ng cations
. lan adPdrdioalyngr eg:d POlX&"“&@Mj@QrWWIat ¢ pol yner;
i, NehSORHOR i@t th BloRNSRRCARL ¢ SURLBG Afuric Geif;
Iauroyl sulfuric acrd; 111, pol yphosSphori c or
pohyphaephnﬂmqﬁaun@rpebghmmh@uamaﬂap@o&phnmhmhaqﬂﬂﬂc@ﬁd;m-
an acidic ant.i ob|al agent , gallic acid.
|db08]apﬁC Gy nh@l AETHEE: 51 IQ%V%ntlon provi des
10008 al [ARHeRAIBRANAENE Ql‘ieempélﬁ%%@vl@&rﬂ?ﬁl' Sl Prsbhg Bl ﬂr§ducts
of the invention, and nethod maki ng and using the
compsigingghexsadis pf baietentiop.cog @}cthmlé 0£ alakingawd meing dledsailtg and
cngosmlons to pronote oral health and/or systemc
ealth, including cardiovascular health, e.g., by
[0009]edu¢hmgaltn@h®emscai infddmpsYisibMlorombreiilMRaMi and/drayaeslc
ti.ssues. DETAI LED DESCRI PTION [0010] In a first
healtly ipededing pardiosatciilag heplth, gge by h@fLﬂﬁthd}ﬁ’t%lﬂé\/ﬁod ayslemis g fection via
1heogjng5&§n|ne and an acidic polyner e.g., a polyneric
pol ycar boxyl ate, for exanple, 1.0.1. Salt 1.0 wherein
the pol yneric pol yD&TBdkiDadESCRIPAIONA to 4:1
copol ymer of mal eic anhydride or acid with another
[OOIQ:)OI y red fizabthisoditeyd (Sait d &) tiic Uivead aif groeides®BONS arginine and an
2. Salt 1.0.1 wherein the polycarboxylate
audl%ﬂﬁ%% drRobangris Rl agtox R 1T XAl i de

1.0.1. Salt 1.0 wherein the polymeric polycarboxylate is a 1:4 to 4:1 copolymer of maleic

prod

anhydride or acid with another polymerizable ethylenically unsaturated monomer.

1.0.2. Salt 1.0.1 wherein the polycarboxylate comprises units formed of maleic anhydride

and

methyl vinyl ether, e.g.. depicted at pH 7 as follows:

(3]



and nethyl vinyl ether, e.g., depicted at pH 7 as

follows:1.0.3. Sail 1.0.2 wherein the nethyl vinyl
we@edendaral ei ¢ anhydri de has a nol ecul ar wei ght PEIVIUYY0)8/058658

of about 30,000 to about 1,000.000. 1.0.4. Salt 1.0.3

wherei n the net i O et her/ mal ei c anhydri de has a

nmol ecul ar weight (MW) of about 700.000. [0011] In

anot her enbodi nent, {he invention provides a salt of

argi nine and the conjlugate, acid of an anionic

sur f act ant, ?kt For exanpl e the invention

provi des sallfs? a 2.0.1. Salt 2.0 wherein the

conj ugate acid | ni'bnic surfactant salt is

sel ected from ble salts of higher fatty

aci d nonogl yc rlde i AonosulPate (e.g.. salt of the

nmonosul f at ed nonogl yce®de of hydrogenated coconut oOi

fatty acids such as sfiffeum N-met hyl N-cocByl taurate.

sodi um cocono-gl yceri ¢le sul fate). b. hlgh r al kyl

sulfates, e.g., sodi

al kyl - et her sul f &b8S, e. ;N

CH3( CH2) nCH2( OCH2CH2) nOSC3H, wher ei n is 6-16. e.qg.,

10, nis 1-6. e.g.. 2. 3 or 4. and X iyNa or K (for

exanpl e sodium laureth-2 sulfate (CH3(CH )

%@P% 9[5‘%? %‘Bh ug/mmg @iy hasd Mblecular weight
l03su onat es (suc nas )go ?%Fnldroneg gnzlenedssull g)cnuar“e“l

OﬂSUdmﬂﬁmhmeﬁﬁbohEﬂxmnEOQmDO@nate)) e. higher al kyl
sul f oacetates (such as sodium |l auryl sulfoacetate
1.0. 4( dmlaqy B xﬁ@&ﬁlﬂﬂﬁbﬁﬁtﬁ)ﬂ atell atheymaleicgindiydfidd hag sanédldcular weight
2 di hydroxy propane sul fonate,
(ﬁﬁw 6@6@%&?9@90Qh+2 ethyl laurate potassium
sulfacetan1de£ and sodium | auryl sarcosinate).f. and
[001% xt Ly aothenembedimest, ghe inyigidios |prp\b(§,es afialy %Y ArgHlRG fmd thg conjugate

acid %E & ainoc ccguﬁilalc(l%m’ sa tgﬁfl?§?5rp#o§ eggmgﬁ lhngQ’Ei?ﬂOllaﬁ%LIS% %}l? (%s

followei d. [001 2| In another enbodlnent the invention
provi des argi ni ne pol yphosphate or polyphosphonate

2.0.15 AN ¢ WRbreindh®Leonjhi@ite XA fRin adidiiclsurfaS@ht sak.i9seMredd fom
salt of arginine and pol yvinyl phosphonic acid. 3.0.2.
Sal g 2. 3wReWBONLR s’ &f 195heR Tl HNEMBASk] focPik YRMBSNNRY (cGs.. salt of
aci d.
the monosulfated monoglyceride of hydrogenated coconut oil fatty acids such as

sodium N-methyl N-cocoyl taurate, sodium cocomo-glyceride sulfate).
b. higher alkyl sulfates, e.g., sodium lauryl sulfate,

c. higher alkyl-ether sulfates, e.g., of formula
CH;3(CH3)mCH>(OCH,CH,),0SOsH, whercin m is 6-16. e.g.. 10, nis 1-6. e.g.. 2.
3or4. and X is Na or K (for example sodium laureth-2 sulfate

(CH;3(CHa)10CHy(OCH,CH,),OSO;Na)).

d. higher alkyl aryl sulfonates (such as sodium dodecyl benzene sulfonate

(sodium lauryl benzene sulfonate)).

e. higher alkyl sulfoacetates (such as sodium lauryl sulfoacetate (dodecyl sodium
sulfoacetate). higher fatty acid esters of 1.2 dihydroxy propane sulfonate,
sulfocolaurate (N-2-ethyl laurate potassium sulfoacetamide) and sodium lauryl

sarcosinate).

A8 ]



3.0.3. Salt 3.0 when a salt of arginine and
hexanet aphosphoric acid. 3.0.4. Salt 3.0 when a salt
Worooangi4ni ne and pyrophosphoric acid. 3.0.5. SedT/US2008/058658
when a salt of arginine and a tripol yphosphate salt.
[ 0018]andinigHBesiErc@hbodi ment the invention provides
salts of arginine and an antibacterial acid (Salt
4. 0) ¢-gf wharegaby idahealkaibie diasaiits- S, far gxample Che.
i nvention provides salts of arginine and a benzoic
acid optionally substituted with carboxy and/or one or
2.0.2 ni¥ad,2.eo12.0. 1 Whidh isarsaB ofiygiirony and leulgyl subfenizacd. aci d
lic acid alicylic acid or .trihydroxy
1001} oPraspur sinprd eyt v eion provatte g o RoBRphGs o
polyﬂlﬁgﬁhlﬁﬁ{te (YNED (ﬁ%%@hp@@r e conposition (Conposition
conprising any of Salts 1.0 - 1.0.4; 2.0 -
3.0.1 2 S}lt23 0 ghon a s@t of. @glgrnemn@ poly®ing] phigspkorge amg[ 1.1.

h b I
2022 IR0 Wb Sy o b 3B R0 RE 80 et et rom

3.0.3hdaagemahada silphmnyihiretahe hefndaphbiptobiesa) , her bal
extracts and essential oils (e.qg., rosenary extract,

3.0. 4t extltehd Mhet 2 safeRfrieginteard pa@phmtphy% pcidpent hol |
3.0. se%ﬂ'a\/@fv%}rgg{]waggpm%%p&%%}% ,Iﬁvlmé salt?l NOKi tol .

cat echo Icylate ocat echin gall ate,
[001¥Hpi g Ed zhrod&t ewhodimegaltiha iovatiod ,prdnldmlaklte«ﬁ argioine and an

.. Sea: extrac bIS ugni de nt' tics (e.g.. .
aniibETY RSB0 2P e SPOBURR eicd0-1 b 4bt By i) provides
salts & mmérmns QAHRRHIE il @ Qenall?%&%'tlﬂ}féd aihn IcHBoePhRI/bidhe or more,

(CPC). benzal k onlun1cﬁ | oride, tetradecyl pyridinium

e.g.. bR oF 3 HEdroTRCY.g.. Nenasi axidayithalic atiflysaligylicticn emtrihydroxybenzoic

| orid ), phenolic antiseptics, hexetidine.
acid. %%f%#? f ‘JPE§H%U|nar|ne povi done i odi ne del nopi nol .

[o01-gal i thctJQWcmm?xt thhd:rQﬂSw(l& @h aralZdafCcandldsBionf @@on@¥RMidha, 1)
zinc citrate stannous salts copper salts, 1ron salts)

compgigiganhar P, |-Hrdgbtis0 ard s ﬁ&tﬁ oif-Qgdt 5 qe. g.
l.l.l.hy@({n flid quomrgj\%r c%fsl%{oeéjn cﬁl(ﬁg!i andﬁ?\%@ﬁggﬁ% gﬁlﬂ)ag{enal agent

per oxycar bonat e It acl
nragibo peedibdrom lmdngdnanaﬁ diphenyd athtes(eagl dridsgaa), hertas e»ardoy;l and
stearal e sai cosi ne, alk Ifate gIOC

|
B QUi DR EGH i PIIERSL TAGP i S, menthol,

el ypRR RRdniolOCAARIAOLit@NHiBkAS cREMSI, inckiund salicylate,
derivatives, nicin preparations, chlorite salts; ‘and

cmgadtqswtéshl@gfﬂém cpiga lh@atffcbrreg@iuhngcxﬂ, mlszfak@trp@sscmbonkthom

C%T&}l)%bi%qﬂedefgn{ %:z)nan{?e & qc%ﬁogrﬂcx(&%%,gal & %1IH§ 8&5{%&} gl-nag quaternary

arﬁlmmltmﬁaihlpaﬂlddZ&ZgF ¢eOylp prdinia chioriile. (CPO)Chchizdik@itiém chloride,
the precedi ng conpositions further

teérg%y]ryp gmgﬁ chigride EER Gy \b@lrg&@m]ﬁl ethylpyridinium chloride (TDEPC)),

phenolic antiseptics, hexetidine. octenidine, sanguinarine. povidone iodine. delmopinol.
salifluor. metal ions (e.g.. zinc salts, for example. zinc citrate. stannous salts. copper salts,
iron salts). sanguinarine. propolis and oxygenating agents (c.g.. hydrogen peroxide.
buffered sodium peroxyborate or peroxycarbonate). phthalic acid and its salts,
monopcrthalic acid and its salts and esters, ascorbyl stearate, oleoyl sarcosine, alkyl
sulfate. dioctyl sulfosuccinate, salicylanilide, domiphen bromide, delmopinol. octapinol
and other piperidino derivatives, nicin preparations, chlorite salts; and mixtures of any of

the foregoing.



1. 1.5. Any of the precedi ng conpositions further
conprising an anti-cal cul us agent which is a
wWeoloypbrasphat e, e.g.. pyrophosphate, tripolyphRGpHs1068/058658
or_hexanet aphosp hate. e. ., ih sodiumsalt form
1.2 Gongrosipey lok-1 t"r‘t’éret‘bthéﬁa'i tepighssat SitBHesMur t her
conpri si a fluoride ion source. 1.1.7. Conpogition
1. 31 1. 6nmégté|pneom@gfcpmp$la@l PORPTEGE (Eilosan andsg yligresource, e.g..
A g&dlde salt selected from stannous fluoride sodi um
ffuorlde potaSS|un1quor|de sodi um

—

—

1.1 4?? ng,\lalgl |o|: {he b Eé:%dlélﬁ]cﬂlélpPTlhglﬁg %8 e?rrcgglprlsmg afianfir nm():ulus agent.
tad Itr| | endi.am
L1 5t ri s?\zye ér?é‘?of aei H‘PBS‘t‘P‘EFfPFH%)COH’Qﬁ%%at]rﬂ’t‘tcdtﬁt‘t”aégem

wlhic‘h&l@b Bl‘y{ill\déﬁﬁéte deg, W@%l{ddﬁlﬁa@@ Wi A shos Oglﬂﬁe GP WL MdMBSHhate.

t hereo he foregoi ng nposi ti ons
egunn MFUI@@&tpfqngt ng a surfactant. 1.1.9. Any of the
co o ans further conmnr ent, t hat .
b Bt GRpr O Ao B AT Al Rhisgsouree
1.1. 7e (g)mposniohrloll 6 hefdin theRBriddioh.sdlrce AN sddiiblk MAoride salt selected
f or egoi ng g£05|t|ons i.n the formof a toothpaste
ffem%l%wavq Juaridet sndiurg Hypride ppigsowe fueridesediynt  one or
n@&ﬁtﬁé@%@%ﬁ{e s@&ﬁﬁlsfétﬁogésrlr%cgaw %ﬁ%@m iﬂél()x‘?)@ﬁicntg zﬂtg“%@'hﬁonde
(eagnt INmmzrchtbylHimagﬁﬁndlalpmestéwﬁt- Invsﬁg—et}fahal\)@inhynlgd] uorndc)
col ori ngs and/.or. copgbi n tbong t her 001 5 L E ¢
AMRPENT BTt tt‘ﬁ@t““b grafuprosy Ct"‘B Cﬁ‘BPB\v‘ ORFrlgfreo
.1.s.hex%tétctrtﬁ@tm%g&tgtgoﬁpaémlﬁqu@tbr%Btlsﬁtlh%@ s@RYA, of any
of Salts 1.0 - 1.0.4: 2.0 - 2.0.2. 3.0 3.0.5 or 4.0 -
1.1.94 Any of thoeorapppilhs @gﬁp@g(‘pmp@igg an dgent thatinGerfepest wigh orprkvents
d.thereof to i. reduce or

bm§’1ﬁX%M$HFhﬁfldn ofmd%ﬁﬁﬁrm%arles ii. reduce, repair

1.1.10rAnyndT h¢ for@ingy/Cemnpaliorsas LRMBrm bf h todigfAVC®pAbnally further
i nhihit dem neralization and pronote rem neralization
CHNPHHE QE MOTE O ORGRFBRICIY Bidfsestst Vo5 ylapfinishlaming agents,
ﬁzﬁﬁtnp, I‘P ng?%HQﬁnQJ hhlﬂ@étmtg tﬂl'cﬁthe}’s' %%tﬁmc}[dbmlptéguﬂ? éﬁeser\ atives,
eal | g of sores or cuts in
ﬂhevé@scmﬁwmgsdmﬂomdenm@mhadmamfa viii. to increase

01 2 B S SR ea R A i el B
applyird &P ROV OIm &Rt BF %WOM@@UQ) PpHoat 2lervebs afy -at olseasto - 4.0.1.

pH about 5.5 fol | owing
or any of Compositions 1.1 — 1.1.9 to the oral cavity of a subject in need thereof to

—
.
._.

—

1. reduce or inhibit formation of dental caries.
1. reduce, repair or inhibit early enamel lesions,

i, reduce or inhibit demineralization and promote remineralization of the tceth,

v. reduce hypersensitivity of the teeth,

V. reduce or inhibit gingivitis,

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

vii.  reduce levels of acid producing bacteria,

viii.  to increasc relative levels of arginolytic bacteria,

IX. inhibit microbial biofilm formation in the oral cavity,

X. raise and/or maintain plaque pH at levels of at least pH about 5.5 following

sugar challenge,



sugar chal |l enge. xi . reduce plaque accunul ation xii.
treat, relieve or reduce dry nouth, xiii. whiten
W@ e®@bh994%i v. enhance system c heal th, incl udi NnBCT/US2008/058658

cardi ovascul ar health, e.g., by reducing potential for
sy%{enﬂ@hﬁﬁpéﬁﬂ¢@WUVﬂﬁﬂwﬁe oral tissues, xv. reduce
erpesi o f e s nize the teeth agai nst
cgffoggﬁ?%uagg%é?sﬁpm%ﬁg 8¥hgcyi. clean the teeth and
orsali. cawlitey teefhe i nvention further provides the use of
P Sé&tgawle@?hé&lﬂé%g% GRS hoaping O, by gfifcing
anyifialt BEsyRAVE il fe&ioRdid Miopatkis@rs. [0016] In various
enbodi nents of the Conpositions of the invention the
bawi c aeduse cepsiod dfshepieetbent in an anmount of about 0.5
w. %to about 20 wt. % of the total conposition
weivght i@bowmizehameethdghinstatacdngeniObasteria%amf/ott he t ot al
conposi tion weight, for exanple about 1.5 wt. 9% 3.75
wtx%% Csaea%?]?e ‘%"‘gé‘f‘d ?F@CWFY-% of the total conposition

The iWRINGBA furfilckprovilRs HRNisShfEo (SR 1)0 The 40d - 281€3.0 -3.0.5 or
conP05|t|ons may further include one or nore fluoride

4.0 —jddhl. op anyxelsCompegitionsdl ubll d -F feramy @é theaibpse-ligedirgications.
variety of fluoride ion-yielding materials can be

[0016dnpl bywdioasesbeditestsof thedl aipasitidns of thdenventibhahpbasseambino

.. .COMposi.ti ons, I of jtable fluqri ..
scid fBEDPRI TS P S Ve bl 21 % phfre gt compositon
weight, &bdat #2341, %90 BduneD wal %adf the thaScmR@ésitid\bwei%h@%aelgxﬁplc about

to Parran Jr. et al. and U.S. Pat. No. 3.678,154, to
L5 win'dder5 et Yal > Wt.i%hcur/povat’e @1 theteiplropyposion renghy.
[0018] Representative fluoride ion sources include,
Fluoryl¢tlomBPeunaet |inmited to, stannous fluoride, sodium
fluoride, potassiumfluori de sodium

[001 HonoT haianbgaho sphpdsitjions aahyUfinthérund odd driecatreore dlmmoidd ioMsources,
flyorgsiljcate, am ne fluorjde,, ammonium fluoride and
c-5.. obihit fderidisans 1/ e varieyy Sefiasids Tepeul ReRe ST ligan be cmployed
as solrcs 18 RibI O RE IS el P& A pR LB BRO Usk Al &Y d (8t O AL S jon-
. fluoride, sodium nonofl uorophosphate as wel | as
yieldmigxnawrads arbéoundfin . D020 N9.13,536r424i 1o Rypodi atett.§, Pat.H¥o.
ofral re cOMROSi ti t\he i tio y al so. '
41.883(31{))%t ‘é’?’%‘”&‘“s‘%m ég a(l)lfl ?'P?ﬁga}ll@né 3i,()g7:§§lgértor\)\/%l gl ﬁ., incorporated
hereih byedferdgeepr ovi di ng i ngredi ent in amounts sufficient to
supply about 25 ppmto about 25,000 ppm of fluoride

[0018)ONSREERNAIVY NBbrill€RS sodRehc IR bRPHRe not limited to, stannous
fluoride. sodium fluoride, potassium fluoride. sodium monofluorophosphate, sodium
fluorosilicate. ammonium fluorosilicate, amine fluoride, ammonium fluoride. and
combinations thereof. In certain embodiments the fluoride ion source includes stannous

fluoride, sodium fluoride. sodium monofluorophosphate as well as mixtures thereof.

[0019] In certain embodiments, the oral care composition of the invention may also
contain a source of fluoride ions or fluorine-providing ingredient in amounts sufficient to
supply about 25 ppm to about 25,000 ppm of fluoride ions. gencrally at least about 500 ppm.
e.g., about 500 to about 2000 ppm, e.g., about 1000 to about 1600 ppm, e.g., about 1450 ppm.
The appropriate level of fluoride will depend on the particular application. A mouthwash, for
example, would typically have about 100 to about 250 ppm fluoride. A toothpaste for

general consumer use would typically have about 1000 to about 1500 ppm, with pediatric



e.g., about 500 to about 2000 ppm e.g., about 1000 to
about 1600 ppm e.g., about 1450 ppm The appropriate

w0 200ei099af1 f | uori de will depend on the parti cul BET/US2008/058658
application. A nouthwash, for exanp woul d typically

toothRAS R s e 1855 b dentstiee ?Tpﬁ?ﬁ?‘%&f .pb%fessmn@bwpﬁs%&qnéould

have fa?ﬁm&?ﬁkea[b%ht§9@@ ren UB&. W Wol gh?ﬁpﬂlﬁﬁi dey have about
to about’ 0 ppm W th pediatrictoothpaste

[002 av' pﬁoﬁgﬁmgﬁm & b@a&i&a'att{) ere ot %51t18998¢1tﬂ9111v% tion at a level
r of essi ona Py CaY PEA%EH Ve bt

of ab&yt@OA or. %ameﬂooabmﬁvt 25 D& qguraditheinior digout PAB2G] % to about 5 wt.
Fluorl [ sour ces be added to the conp05|t|ons

Yo, angk mtdﬂfé W&Qﬁmﬁﬂawam\yéws}f OLQHbWoA Gy weeht Od/“ e

comp%gﬂHﬁ mle]oYl‘fer erébb@in%? Vot BRMlorRie s@fi’@ﬁé v19§ ﬁ)proﬁ‘hate

to about % and i n"anot her enb nt a

level of ﬂu%deoorabfddmb\moualy vatythysadainght wofght héthe OOPUsIi 1bn onthie malt.
anot her enbodi nent. Wi ghts of fluoride salts to

Abragvevi de t he appropriate level of fluoride ion wll
obvi ously vary based on the wei ght of the counter ion

[0021]Nn t fiBe SambosiAbisad ItN@&vEﬂ%lﬁayﬂiﬂnﬁ%ﬁ@Qalchinﬁ) Eﬁos@ﬁal& BErasive,
I nventi on may co rise a calcium E ( hat e abrasi ve

0

e.g., gicgicium phosplhals (fr HadEoxyepatit O )i ok papiselc e
t
el G Mot I NS
calciubn @ailophasphatal ci um pyr ophosphate. [0022] The
conpositions may include one or nore additional

[0022Abr aﬁhe/ﬁﬁnpcfsﬂfonenalyﬁhcﬂuﬁd dric®@ n&d¢ addiN@sal Sbiakivas for example
precjpitated S|l|cas having.a nean particle size of g
Slllcdtaalﬂébsmucb@s RiesHohatsd s&weﬁh%lvgn%w@hparmls(m)e of g ahpaug 20

mlcrm s;!lclMls ﬂ:bq% t ll@hﬁlﬁrkléQbe ll I@pmh?/ %lh]@'ll |§%ﬁh %Blagq/gs also

sodi um net aphosphat ¢, potassi um ne
mcludﬂ wmxmumemlphm&pattte pcﬂaﬁshﬁnneﬁtdahmﬂmlam ahluenmomlheu@rcalcmed
I 3)2 t:]) Ea 100, O i nati ns t her eof .
a“““[“é §j°“‘1‘ﬁ8r% P R aCRbr 5@ e\rﬂé Spdi §° ‘1‘?@‘0% f‘?"él s usef ul
s well as the other abrasives generally have
00~3§_ a@@?%@ @ PRy radising anadgraliyisg EASGE] DETEIM, 95 WE s thpther
abrasmeﬁrg@f_"e?ral]}apﬁ}étanfév%ﬁggp%ﬂeste'gf% 1%, o1 OBodi 4d lﬁﬁrcglas, about 5 to

abrasives can be m precipitate Ica or si
aboutgld| micr@wyc Ahasilich ebrsmwsccaunberfwgepscmestcd isthiedl of silith &ils, such as

e BB AR B ULl A0 LB TR D0

3.862Bi7efaDigRilioPedth lni‘d@bhﬁi’ralédl héem B&Q’é%@icé eheichiBr Kiﬂt:éi‘ﬁ’elocels are
under the trade nane I0| d* h% the W R Grace & Co..

markgsgd) padsh theHewe same r§M01q1 shythe W @raé@ &p¢t> aD@wsgm Chemical

f@]t & t I E‘ ? u%ﬁ
Divis 1e$¥% éjr it d;églfcraa :gélﬁzgyn@ ¥1f&1&?cd]bc)f th J M ber Corp.
undelsihd: nad?e 1mreereddgntt"’ hmckﬂldmoghamhmca?.@mdﬁuhb d&s’l@u’md Z]:&&cnt 115 and

ese. si | Lca abr asj ve cripbed_in U S. Pat. No.

119. }E%ﬁidl]%@g raﬁlérewgélﬁscr%ﬁg gt ngr i@tealo 4.340,583. 10 Wason, incorporated
herein by reference.
[0024] In certain embodiments, abrasive materials useful in the practice of the oral carc
compositions in accordance with the invention include silica gels and precipitated amorphous
silica having an oil absorption value of about less than 100 cc/100 g silica or about 45 cc/100
g to about 70 cc/100 gsilica. Oil absorption values are measured using the ASTM Rub-Out

Method D281. In certain embodiments. the silicas are colloidal particles having an average

particle size of about 3 microns to about 12 microns, and about 5 to about 10 microns.



herein by reference. [0024] In certain enbodi nents,
abrasive materials useful in the practice of the ora
W@ 2000/02%fposi ti ons in accordance with the i nveP@T/082008/058658

i nclude silica gels and precipitated anorphous silica
(0028 avi Hpasiicudiricntiod BRgits. o apaisiye rezfte%mmp%@sl largg {ragen of very
smal Gfigoe 8. Bhyihg 20X 0ah sy sEhted, Or bouAAT Snalibaricte silica
(SPS)Jl&iwhg & ded dXSTM]Ruanﬂ)I d&(hhip@cﬁdm@ﬂ AC#3® ¢lmedai Such small

nbodi nent s, |cai are col idg& Fartlc v Tl

parti ?f\ﬁf?@“raﬂ"‘éfv%}* 3%! “,35‘?‘1‘1‘ rens} aiaé"'t AIHBYS ”%‘Wﬁ‘éf'bﬁﬁ‘é‘ ity The
smal3RRHc éc211}m11§ﬁIQH§y b@Rds fdonikRioRRAHE a dond larger particle

m crons. [ 00251 m particul ar enbodi ments, the abrasive
abraspigt é Ferlagn @Dh(p’.hmgetsafok axayepl¢.rtae fonpnlapgpn v@mpnmbput 3 to about

o i cl e 4,ng _a ds50 Ie S than about 5
8% Sﬁsgp%ﬁboﬁ?gllcg%tiout Q%’A oqangmfcnn nalia Taénsi lica (SPS)
4 m.crons, for exanp r bosij
10026] 3PPy Sy ResBior Sliehi Gy pptfiocy asehf i DAL S
inv etM%ﬁfaHJ m:!irﬂetta@ ﬁﬁa’éraﬁé @A desik rgﬁﬁto@@y%deﬁ?ﬁWAﬁ 8y Davison Chemical
hyper sensi tivit The snma artiicle conponent y be

DivigsmeafeNR. iGra nabalamors. M. al%@coiyépdear@:é}xb\é% iacsklica
hydxc%g%f (%%1{1 ogedoéﬁfn %agter‘(,rlgsa ésfrebéaﬁn'gigp F%:r\'ia%in R ?tg%\??'%ﬁ@bf 9%2 by weight

vera@b@wboﬂa lb@bahIOlLﬂI m#5SMsah dﬂn@%v@ﬂtamﬂl&ibsﬁphaﬁ bV Rss than about 70
Low oi | absorptlon silica abrasjv
ce/ lob&qf sHigp &F 31y exgRwf P! 4 lavi Hbatseratien ScabRRES pifdrp fhsrpractice of

the p%ﬁ&n TREeK S @M?an&&? fes@fien gl%%'rzg r&@lte' c%pn ||1|8%§Nhe>§\%ent

Davi son em cal |S|0n of
inv eriBah il aoomeentiiion 21 2081t 18yd 60k rty \%Qlt)@\mther&nﬂiomlmﬁn about 20 to

R s I

aboyt 7 to apbout 10Fnlcrons in dianmeter and an oi
Agen 1Cpm out 70 cc/ 100 g of silicais
an exanple of a low oil absorption silica abrasive
1002 s ef hhe Pl ere cpypBRS QS obtherifeenypagbsAtAYrivelHds whugeThie increase

the axﬂﬁunﬂ%‘f Y$and ﬁnpls?)?&ﬂltced Q'h%lhﬁle%lEﬁlca&lﬁrﬁ b?l%ﬂQ(?SI tion of

resent I nvention at a concentration of about 10

|002%0 GHIusﬁbﬁwee mHlegr(])g etélps tézrtrt,gugéogd %B%l‘gﬁ %6);1{1})111&5@: &yt are

not livkicd g polﬁ@@’ﬂﬂﬁ'leh@ ahd &GS ﬁolfyhhers'q\ﬁ@ Udlihg Ofut eARMNE to. alginate
[0027) The oral care conpositions of the invention

POly§'§0 nmmy incl ude an agent to increase the anount of
foamthat is produced when the oral cavity is brushed.
[0029]0028he pcplvws»terlHﬂwenaewaPrﬁa%éh@mn@gém’ §08tﬂhénd thadrieases of the

foam%ﬁer?l@?ﬂ?%h OJralfc%mdfrn&J c%qﬁaon&q 1e pre Htc llnl\jg}uto% Poiéf xyethylene

ene certain
is alsoodminonfytledwhas palygihyaine ODijV(ﬁEES") (erQQ)&ithﬁh% oxide. The
poI yet hyl i ncrease the anmount of foam and
polyqxyeth YﬁP%SkSHé lg gq nfiﬁénventlon will have a molecular weight of about 200,000 to
about 7.000.000. In one embodiment the molecular weight will be about 600,000 to about
2.000.000 and in another embodiment about 800,000 to about 1.000.000. Polyox® is the

tradc name for the high molecular weight polyoxyethylene produced by Union Carbide.

[0030] The polyoxyethylene may be present in an amount of about 1% 1o about 90%. in
one embodiment about 5% to about 50% and in another embodiment about 10% to about
20% by weight of the oral care carrier component of the oral care compositions of the present

invention. The dosage of foaming agent in the oral care composition (i.c.. a single dose) is



foam generated by the oral care carrier conponent of
the present invention. Polyoxyethylene is also
W@ aopo9d4y1 known as pol yet hyl ene gl ycol (" PEG')PQF/US2008/058658

pol yet hyl ene oxide, The pol yoxyet hyl el suitabl e for

aboutpth) K1 30wt Shoyeiehh 2altd. <¥§olpé§al|ﬂé)r > «gwygm'glaf angjg gpother
il 8. 13BAbuT0. P90 PREihi.n One embodi nent the
embor%rtg)m%]ggﬁa{r wel ght uvvl byce) a c])ut 600, 000 to about
Surfattal@0, 000 and in anot her enbodi nent about 800, 000 to
t 1,000, 000. Pol yox(r) is the trade name for the

(003 %k?gﬁ‘]ﬁh‘?'g‘}m lalrol %lg)} mg ud&? t)?}% )E:V lee%rglcgl%g)g#aon %P l¥1e invention is
a surfaé@seita mh 1ﬂllﬁ@oﬁ¢m1hmilmw° suﬁﬂaaﬂlﬁts 1%&@1@&@&%189@%(, ihds®©®Rich arc

enbodi nent about 5%t o _about 50% and i n anot her
reasoppy ipble Hrouginut 2 11046 I rajigsior 0UBING: AREINdh Catini¢, menionic or

Zwmgg&llwbq@fdgmg@rrler conmponent of the oral care
np05|t| ons of the present i nvention. The dosage of

agen he Mpos t1Lo
00327 o AR el o 3E BB SR o bl MRy e
3 939@tﬁ®uto Agrithld @ adbOLS. PAt. D6, Bwsweoghb Haaftk: iafd amtmr\lo
enbodi nent about 0.1 to about 0.2 % by weig
4.051g i wdpigpiceet phoghich anipeaiReralsd dRreimby reéﬁaquy i ncl uded
in the oral care conposition of the invention is a
[003Y yr f liceesiatn aprbodiments. uhearsenie sirfrstantd use By hergot iaplude the water-

solub?t"ég[)?gl’ zﬁﬁ?ﬁougﬁt ﬁwlﬁ%m%d)gn t1(IlaposaeooY\'l1 § Farg on ato%@‘g{l?n allk%'l radical

range,
and tlamk ﬂﬁni olatdé s0Riof sulm@mmlﬁn@lyczhiﬂéstcﬁ” rfatqnadids ha\ ing about 10 to
32] Suitable surfactants are descri bed

abou Ct %?%}1?5 féﬂdl@é@ﬁgyle@u lfatg, y9dym payroyl mcogm@ggn%g@num
cocothf? 111%95@199& @le‘:‘s{xlf@ulnatcs apc é(anll:fﬁés ofuﬂlon% 5%3%Cﬁ91é0f 'ilﬁs type. Mixtures

Haef el €:
Ofan@hw.suv&m@lhs a‘rde disndmnpldlzai ed her e| n by ref erence.
[0033] In certain enbodi nents, the anionic surfactants
[0034)sef nl anbdreebmbodialeud eatidnéc naferaselusdibingdt peesaft idlekydn can be

o D A0S ool o 21 200 SO L1, e

long ﬁH&lfc%Qﬁtc%ﬂmﬂP%QJon?@% o 0 csrasﬁ xtoﬁﬁ'sﬁéh {@wm about

to about 1 carbon atons. Sodi um | aury
trimetythinunetian rcbyllrldsafret)dsil}’ndmall‘anldosw icetyl n'on@h)dtlmmomum bromide,

e e L

alkyl@iictiagdrambsiufbyi rak SRyl @ yidinlun? foride0 it freg RIS
enbodi nent, cationic surfactants useful in the present

[0033]NV emuk@zﬂlv%%ﬁu&ﬁc BErPRHNYs Qf@fHerlﬁlQIeﬁ%rg ShhAknY B80iRdes described
al i phatic quaternary ammoni um conpounds havi ng one

in U.$.dtagy N I3y5|33cz4ﬁéu 3 Hmm aﬁ ah hgrembomrp&ated bairoferent8 Cantbonationic
aur. | anmoni um chl ori de, cetyl

Surfagalﬁs P GfiH aqﬂonﬁciﬁsf B des 18 ?ﬁ Qﬁ/ﬂ ﬁ)é‘toﬂ I amoni um br om de,

[0036] [llustrative 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 (hydrophilic in nature) with an organic hydrophobic compound which may be
aliphatic or alkylaromatic in nature. Examples of suitable nonionic surfactants include. but
are not limited to, the Pluronics, polyethylene oxide condensates of alkyl phenols. products
derived from the condensation of ethylene oxide with the reaction product of propylene oxide
and ethylene diamine, ethylene oxide condensates of aliphatic alcohols, long chain tertiary

amine oxides. long chain tertiary phosphine oxides. long chain dialkyl sulfoxides and

9



di -i sobut yl phenoxyet hyl di net hyl benzyl anmoni um
chl oride, coconut alkyltrinmethylamoniumnitrite,
W@ 240940993yt i di ni um fl uori de and m xtures ther eoPCT/PORBE)PS8658
Illustrative cationic surfactants are the quaternary
miXUEpERIfHEIMAIetialSi des described in U.S. Pat. No.
3,535,421 , to Briner et al.. herein incorporated by
[003H ef elnegsaiain @Oﬁahﬁﬂ%éwlféﬁﬂ%llcs%’ﬁﬂ]ﬁm suifastaptmysa(id & e present
1 [ ive
mvenﬁglr]] ?%{] l?gcl%ggcrﬁ de rﬁa?c? {%&P‘?@%&ﬁ oggﬁlul gql%gt]e Jhl H%Fnoﬁtum
phosphoMas ] zIIid(mEfomfmi d’dfmpolnnmﬁn ®hich alire diphbrioad|clsdah baeehaight
. as _conpounds produced by t condensati on of al kyl ene
chamd))gibajélnquo anbdswgﬁquﬂgmf |thec"tlipﬁat|1f;asﬂ@§tét}1ew EPNLARS 6?‘@%\& jle about 18
carbohylwn‘]’soznﬂtﬂng cSﬁ’l[mlgldﬂqllﬂlicqndt%bhﬁﬁhﬂhg El%%[)' €g Oarboxy, sulfonate,
'aromatic I n nature. Exanples of  Sui e noni'oni c
fqtguwlfoa;ojtaa’rnrs)hpmﬁoudte [lbstratereexmoples phihe edrfaaants feted for inclusion

o R B D e SRR RSl 3 B

sarco§ihity| @e@mmbﬂ@f)w Befhihdghd RAEbIKR 10, ad6dmBhalisiRANresTe
oxi de and et ene di am ne, ethyl ene oxi de condensates

[003f aly @ﬁtﬁ\ﬁétﬁa@én%*a%éu tth@%m‘{oeﬁhgn B?fhte'lﬁxn%ll@m&ﬁpnses an
oxides Tong chain tertiary phosphine oxid  ong chain

aniongf sallrfayﬂanlsgL%f osdideslaanybstilfetair es of such rmt erl al s.
[0037] In certain enbodi nents, zwitterionic synthetic

[0039%9 ur f At anfastausafrulxturps d)ﬂt@nmaélslermrfmmemtaimb“e jrasenbim the

compg%ig?xgslr%ég e]?%%ﬁ)@ﬁ%ﬁﬁﬁ?orgﬁr téiﬂ gﬁ? glgcwzg P?}{}Iﬁﬁ‘?}ﬁ?‘ embodiment

abouORIRAS Bt BIHOMIER atntiﬁleﬁ!:mg&ﬁﬁl'eﬁt 4bBMH &84S0 %&ubeo% by weight of
strai ght chain or branched d wherein one of

the togdlicpiaedieorsubst i t uent s cont a| ns about 8 to about 18
carbon atons and one contains an anionic

Flavonmgeygess! ubi | i zi ng group, e.g., carboxy, sulfonate,
sul fate, phosphate or phosphonate. Illustrative

(00408 X anPhesrabfart bempasit@e tofifiicSngdmtib e ehafy@ilsol incllidsh Avdritfggent.
the conp E?lonlnclude but 1are not limted. to.
¥

Flavogtsa et sMRIFD aEured i ighe e PERPENIBY RGN fRe le, but are not
hmlt&iQSoé%E@n@Qp&%%lwéple‘;seyaﬂgu@@;g/oﬂm’Xf%lgﬁ)t@:"s ees?er dﬁzraqols and similar
conbi nations thereof. [0 IH a particul
materath ol amgries, ofithecsSentpb sils mohudoblls biespearvant. pqypeuonmnwsesgreen
n anpi oni c surfactant au sul f
sassaf 36+ i A0 TS B e e TG nd orange
Also §¢bfkIacd alRhsh&nRakes FicRgRNcahvdné, NAd GREMOIR] tCQRS ahbddiRents
present invention in about 0.1%to0 about 5.0% in
empley\Be s o epAppeinEhandApeaMIE: 3% t o about 3.0% and in
anot her enbodi ment about 0.5%to about 2.0% by wei ght
[0041df t Rle ﬂ@toallns@eﬂposinpbmmatda ia\ﬂuﬁr¢rﬂbcqﬂgms'tlism|d©@4®l}ce'ﬂlnaion of
aboutiod g} 9 é)utaS‘g)l%nswgqﬁp;;lﬁlgag agch tOtg1 S albgv}l/telng‘%%y W elght ﬁle dosage of

flavoring agent in the individual oral care composition dosage (i.c.. a single dose) is about

0.001 to 0.05% by weight and in another embodiment about 0.005 to 0.015 % by weight.

Chelating agents

[0042] The oral care compositions of the invention also may optionally include one or
more chelating agents able to complex calcium found in the cell walls of the bacteria.

Binding of this calcium weakens the bacterial cell wall and augments bacterial lysis.

[0043] Another group of agents suitable for use as chelating agents in the present
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Fl avori ng agents which are used in the practice of the
present invention include, but are not limted to.
we@s®enyd4al oils as well as various flavori ng abPCEOyHes058658

esters, alcohols and simlar material s. qPIes of
invenfipg agdBesnlible pzﬁ%ospﬁeﬂe&d?éhfdwgplwﬁp}s%%@a%w in the present

compgﬁﬂgl%ré%r% anMo PHE ‘ﬁ%etﬁlgf% o 1alecéd?¥611§@egﬁm mednnenls
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TgOSItIOﬂ at a concentration of about 0.1 to about
amouhop

Wméloglﬁtd“aﬁkﬂ usblaliin e resent abl@uosﬂlor'é%g@yum}éy glmush to
prowa—e gt 1929518?%6 OJ \C/Poorsglél{]age %x%gr&%outnl .15 ;I:l,? ‘%rt]c()jl l\)loluqld l ‘% OL&I 3.5 wt.

‘%to@hﬂ@&xﬂO%ﬂﬂ@&&bbﬁsMElght and in another enbodlnent
about 0.005 to 0.01 5 % by weight. Chelating agents

Polyrh&942| The oral care conpositions of the invention
al so may optionally include one or nore chel ati ng

[oow}gemrﬁe &Ml &rt CorhipERics o@ﬁieqhwmlwumg obflortdt mluh M@ldr%ore
the bacteria. Binding of this calcium weakens

polyrtmstsmh & patythylevsl glyenisl palyymyhmethplaathermiaic Iayngwgpolymers

Ang th nts itaple f
polyspBi t9s B S Ere P Rl B HBE BTG P S e e o
polysa€dhRdegyd. GRtaamBR@Sthal REmW cORRQSRARE N 5 3 didic l;')%%lers for
in the present conpositions can be any of the a

examistRaly e BeIS Jhiay e Rravidsd in the é@m @fi theie fse d¢ifent @mally or fully
neutr%@cfj d?%&)lﬂ? atlkgxtl ralg?lgi %y’r d)pgdg @X%g@ gQ)E %518101]1%[]] falts.

e .an

(004l PR F'){ “ i L"@S&P“‘?%C&F‘a{%teﬁs?s".‘ amobdfheé“‘g%ﬁe{’g 8-

tncloétﬁ@ ardSedidediin ab}Db hthte kienti fridy esrap@@neNthett 1B YEO pi@ekably included
roms. An effective anmount, of pyrophosphate salt

from a%%ﬁ 105i1¢r abayis Sy easrageROMISR FrIBRCS the deliveramidicenbeypl the
aoentg 90 Qﬁ@yét%?oﬂtthé /o&tﬁ-% aq]bralgu%ceso/ LR%E}%QI“E%%JE@I ifi éllw\ HIS,Sen& nventlon

out
are dlatioml 16 Ung..Pa®oNds. 188,82 bmmad 5,Pad. yhleraad [IQQA%]syﬂ'ﬂl’leu@;nﬂd)nlc

POIYI](%%&GH?E)@??”B}?EI}'%#@%E%F ai,i) )}ﬂ,é VC%?th g{]?rg Igélgganﬁﬁ Q;%)r acid with
anothd} Y& ?/ OhSrizaBR éfNﬂ/lQM!:ﬂEI Lh%!itu%&ﬁ'hom&' frefcily ﬁ%ﬂﬁjl YIRL S,
y

saccharides (e.g., cellulose derivatives, for
etherelxdmpnwyéadb b&\yn@a mpllecgir wel ghs V1. \8r) b @btylsaii@d}ﬁ)ano dizout

1 OO%mgsl &5? e%gpy zﬁ)o]ufel ?6 Q@;W%% qof@@r@ﬁegg gggoé?@g)s ﬁé%,av@gable

for e\Qth)\Yd ﬂ;ﬁ(damrl&ztd’@ Asr m3oqiM. W esioD, obopmam glgviov. B 600 hhd/
neutralized water soluble alkali nmetal (e.

prefebh 7 Phvaacgisal Gryle ovt WiohDUBhasalabge from 15 Techriofogies

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

about 0.05 to about 3% by weight.

[0046] Other operative polymers include those such as the 1:1 copolymers of maleic
anhydride with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidonc. or cthylene,
the latter being available for example as Monsanto EMA No. 1103, M.W. 10,000 and EMA
Grade 61, and 1:1 copolymers of acrylic acid with methy! or hydroxyethyl methacrylate,

methyl or ethyl acrylate, isobutyl vinyl ether or N-vinyl-2-pyrrolidone.
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[0045] Particularly when noncationic antibacteri al
agents or antibacterial agents, e.g., triclosan, are
WO p@bookedl in any o f the dentifrice conmponent SPCT/H82088/058658

is also referably i ncluded from about 0.05 to about
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groupingf Busiisitiye @b sueilacidsyg acsylie prerhareilic. eleyrid. dwhhablioragerylic.
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also be incorporated. Colloidal magnesium aluminum silicate or finely divided silica can be
used as component of the thickening composition to further improve the composition's
texture. In certain embodiments, thickening agents in an amount of about 0.5% to about 5.0%

by weight of the total composition are used.
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[0048] A further class of polyneric agents includes a
conposi tion containing honopol yners of substituted
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et g and water soluble salts of
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orgamcemumllnn cenmyadir neuntm),nl)t rhakﬂselpnhngbaizgentosﬁ thercoarpoaimpuiandaficludes

aboutalg)%ksz} '.510/ g.’;e tO% @?%s&ut-}ﬂé t&r.u;pu@lr/éby weight of

the 02PERRASIsltioRs STﬁ’fs aHB)ﬂnﬂ JI‘V@;I?&* iR udRYhAIreOwaRt WANG!iS ¥dded plus that
i nclude one or nore enzynmes. Useful enzymes include

amoughyhigh it ingoducgil vadl ahgroatesesichgh wddirsothyt ot @ye®mponents of
thLIr‘gglqs)cgllyco&dases anyl ases, nutanases. |ipases and
I’ nases or conpatible mxtures thereof. In certain

H enb di nents, the enzyne is a protease, dcxtranase,
—ﬂm%%ggbly005|dase and nutanase I n anot her embodi nent,

yne is apa| ycosi dase or a mixture of

IOOH ext ﬁﬁﬁ%@r@ﬂu TPRLiREYE Sor il COMRPSILPSy Hdsalsifesyrbls to
1ncoréé}5telé3ﬁm{e@la¥lht% ;Pé\eeﬁ?me cbﬂlﬁgﬂgét)rﬂ)glol?irl%.r%nﬁg alﬁﬁ)ﬁ%éb&x%gté 2alr.

Certagpiumad!a@ts daatalsompam Qsﬁﬁi,b&.zszceemes. orPatvor thalend{ricb4pBpdsitions.
US. Pat. No. 4 058 595. US Pat. No. 3 991  177:_
The Hgjrgetgon pgtie et ng 8o 85y [ ruRr AL B et 7 in one

embotBh@N 8NEDUL AI%EH ZYHE 68% ia afbtkErdRbdiment by weight of the dentifrice

composition.

[0053] Suitable humectants include edible polyhydric alcohols such as glycerine, sorbitol,
xylitol, propylene glycol as well as other polyols and mixtures of these humectants. Mixtures
of glycerine and sorbitol may be used in certain embodiments as the humectant component of

the toothpaste compositions herein.

[0054] In addition to the above described components. the embodiments of this invention

can contain a variety of optional dentifrice ingredients some of which are described below.
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several conpatible enzynes in the current invention
constitutes about 0.002%to about 2.0% i n one
wepiomyent or about 0.05%to about 1.5% in ane@hE82008/058658
.enpodi nent .or in yet another enbaodinment about 0.1%to
01m°&3€»98f€é{65%*ﬂ%% fO[eBRlc. Peitaes notdimizadde. slbepy s gtsmgrgents,
flavolil€a@hnd s QTRRS Eéeﬂﬁsaﬁitﬁﬁ?aﬁtgb\hﬁﬂﬁz lafhis WBE8{veS TRl Q¥BHng
In the preparation of commercial oraf conpositions
agentshdbésd abé othei optianeticcambnente eredfurtbergiendribeid np Uk $.tRag No.

5 004 B lo RO SLRAT MRer fRee S R s b Slals- Boo- 3937807

to Hagfepd! il BEM titonheuted B%0sy RReelice 10% t 0 about 30% by
wei ght of the oral conpositions. This anmount of water

MethbdCdMesufidiGef ree water which is added plus that
anmount which is introduced with other materials such

S ny ich arc
005 e BRRLBS l BRATRORSAL S, L bl i v
comngerain thoepbgotduonasait is al so desirable to incorporate
a hunectant to prevent the conposition from hardening
[0056) ponlrexedBustativ© ciabsdinferr, tiki Saltb areaiduiysnougalishg rginine in a gel
i npart desirable sweetness or flavor to dentifrice ]
Phascyih BsiconyHe agHend (HBREAR formoTemh Lirad ystiAe sicat to the desired

level.%ﬁitl%n i) ﬂ)?[{iﬁi’ kathitg‘f)J)Mgﬁﬁgﬁm&HFs. 1%5:%‘/550 99,th17 gé‘hié)?e vitamins,

0
one enbodi nent or out 30% to about 65% i n anot
CPC.dioodé.mbritsiviey, andiaghbthef de¢sired danteiihgredients @argaklied icoPremix 1 and

. 053]. »Sui tapl.e, hunectants jncl ude edi ble pol] yhydric.
mixel e B0 PR ch Lo Pt haoch B o fibasiy it base for
exampleQ@i¢hleie gHotpidte 8:5siM&, ks RAYePiBEMPOD YA Sidad THe findr &y is

of these hunectants. M xtures of glycerine and
formedgip) angiralipage predugied in certain embodi ments as the
hunmect ant conponent of the toothpaste conpositions
CompapsitmindJse[ 0054] In addition to the above descri bed
conmponents the enbodi nents of this invention can
(0054 ont Aheprasenaimivedtyoroih iGphéthbobdspele mtvdivdsaepiyiigrte dhedrhbeavity a

S of which a descri.bed bel ow, Optjonal ingredients
safe {PflSfgeleye ANERL FRTPEROR ABSGHBES PRI od t o,
adhesj ves, sudsing agents, flavoring. agents, R
10058 e of BSE RGPS IORE 41d BIGHIOFS Bsardingioi (¢ uyGRigERussiul to a method

to priily ARl t}!?ﬁ by NG GRhPFHY a%fe?ﬁﬁeraﬂ— Gk, ig@gnf&hﬂafosr.edgaeto.r

Opt I Oha Corrponentas re er escri
inhibidornB1i004f @973l chuoesVijdetd or ibhiBit dPatinerzatidy HabprémBtd o

.Agricola et al. and U S. Pat. .No..3,6937,807. to T
remirgglefta b13Rq Bl Y orloBieprut Sty R A gy teaieaeiror inhibi
early MRARQUSi k. VRNES @GdcEDby quantitative light-induced fluorescence (QLF) or

clectronic caries monitor (ECM).

[0059] Quantitative Light-induced Fluorescence is a visible light fluorescence that can
detect early lesions and longitudinally monitor the progression or regression. Normal teeth
fluoresce in visible light: demineralized teeth do not or do so only to a lesser degree. The
area of demineralization can be quantified and its progress monitored. Blue laser light is used
to make the teeth auto fluoresce. Areas that have lost mineral have lower fluorescence and
appear darker in comparison to a sound tooth surface. Software is used to quantify the
fluorescence from a white spot or the area/volume associated with the lesion. Generally.
subjects with existing white spot lesions are recruited as panelists. The measurements are

performed in vivo with real teeth. The lesion area/volume is measured at the beginning of the
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[ 0055] The conpositions of the present invention can
be made using net hods which arc comon in the oral
wee@diogsarea. [0056] In one ill ust rat ive errboBIﬁ:TYEmOQS/OS%ss
the Salts are made by neutrallzmtr:; ginine in a
clinicgh 4§ regugtipr W@Ptodﬁf“ti@%ﬂ’éleééep areanalimsds r‘m‘@faﬁ‘GC@ arthe TR of s

montﬁ){]@fﬂ;rédujc u&djl"Héﬁ lxths (an’,% g}%dﬁ‘teh%s t& %I’Cgﬁﬁhﬁ)?&i\@ln%“?l er@tﬁq)asellne

I ni ng W th the I ent's tives
[00603UChEI’%§1’nc];l%ar§>§m E)’n ¥ 1§ 9&}5’3%%‘3@%] tcf Jnellls%rré mﬂ%ral content of the
desir Ive 1 ngredients
toothdhedacdédtrical Félssmnm Elmmdcaﬁmmﬁctaoce‘ memumeaemlt Exjdoits the fact that

the Mgl BB WP CaPE i BOSEREr e o CaiE Pl cgnduct

clcctr@cq@e d\st Lobhadies n%né}ﬂfj itBeX&ifles lgﬁereglétn)%l to 8leefifc¥] durent duc to
fornmed into an oral care pr oduct erOSl tion Use

mcrezﬁS@d) §FiosiTheA pinersasst inthwemdigmderef |tltespa|meutrm@cmb@cfiore may

ves .a .ora
indichP R EUPRR et T R P RHlel FulTFrBd niamgrising
lesiof. AB2 BleaditemenypRYct fobisd ANGvdTRith 0¢hs teRaL Thdh @G ik Bletthieal
invention are useful to a method to protect the teeth

resistpeetbgare prdpafian§ mesphtieatgicatsasginads. dn pdditipn i, clspical caries score
for rodRLrhaG |§Fn 4o uglﬁgu. ?chq’{)PﬂoBQ ThethafRESBE LRGSR %?Mlﬁémqonn
I NNl pro e

cari es, uce o dem neral’i zatl on an
scalerieand. ne}nlaﬂry zatsodninohistype dfeetl, typedly thehypéis aenspdriediasy
the teeth, and yeduce inhibit early
electré%éfﬁéuswr@t‘s@%?r nkéméer is Beitaabiel ?tce%‘f)wnaq&awmevsxw an
1mp16\‘e94%t'1'nn\g%@§ Jﬁlﬁ@fe%@ﬁ%ﬂ&@ oh @ ek pRoRGEHRNI € cari es
nmonitor (ECM. [0059] Quantitative L| ght -1 nduced
[00615I uO‘i’ﬁé@@rﬂﬁgm11§nsaof\flllesin©%1ﬁ (Jn ag«mhug Lé”a?{llqﬁ%%%:[ﬁ ng%%&@%arly
etect ear esi ons an longltudl nal l'y noni T
Iesiou:sraf gllreerssnm h(as maaage@b;s Qaukr. or kI NVptel dte tidr a Lbmpogs@elatking
fr quJQ neralized teeth do not or do so
€ ec‘&ﬂ ‘V“‘f”(‘)"sao é‘@?a gr¥8'MPfhe area of denineralization
can he 8uant i.fied and its progress mpnitored. Bl ue
10063 s e hg @‘HPO%'%O'E%(H g igveriied arhadditionaly gealel innpdhesiséereduce
harmf¥i SQ&eﬁﬂﬂtthJ‘é’r‘éE vas! foTERERAL nfdtN6Rs tPMAIcd & rHBRIBR GRARSs. reduce
and appear n conmparison to a soun t
levelsoffdcalqpod Bofg kmteelal, ® insregketrel aU]Yfa]lﬁt’¢1!§ yf arigmnof Ylicdraetsaensiabit

. fr ite spot or the area/ vol yme associated with
micrqpyig DU eRah 4R ot b rss R ndiet natdat bl 1evels of a
least PRAbohSSS AIMSWAKLsUBECHAERLE. RIURANEhUcSIcBumTABon. and/or clean the

measurenents are perforrred in vivo with real teeth.

teeth gpdonabeivii- ar ea/ vol une is nmeasured at the beginning of
theclinical. The reduction (inprovenment) in |esion _
[0064Hr eaFwellyiry lilqemtbp ot iatthe heutbradd dfsc@nnging ngthogenic bacteria,

uc data is ften re er cen
e CBRBP it b0 G R Be bitlad FRotsd feaut ol s P s ke mouh.
orin a techniqye used to sure m ner al
[006‘{,ant ipﬁ c \?po[sH@ns anc? melh%lc'is accordQng to treﬁwem?on can be incorporated
into oral compositions for the care of the mouth and teeth such as toothpastes, transparent

pastes, gels, mouth rinses, sprays and chewing gum.

[0065] Enhancing oral health also provides benefits in systemic health, as the oral tissues
can be gatcways for systemic infections. Good oral health is associated with systemic health,
including cardiovascular health. The compositions and methods of the invention provide
particular benefits because basic amino acids, especially arginine, are sources of nitrogen

which supply NO synthesis pathways and thus enhance microcirculation in the oral tissues.
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tooth based on electrical resistance. Electrica
conduct ance neasurenent exploits the fact that the
wo baoogofssl | ed t ubul es exposed upon dem ner al i ZBET/UR20881058658
erosi on of 'the enanel conduct electricity. As a tooth
Providpgadestiapidicgral ¢nvingamenes aise Belp b &t Edpqias gastis distressad
credle%lﬁ';l ﬁmi‘mgllr@lt'i S zﬁ'%Fa%"l’est%q{Q%[)Qﬁé X/Rl(l'ﬁqs 55@?5 i§Rd S lihnca"sll?ﬁ ulcers.
conduct ance o atient's teeth therefore may
Argidim:iunqaaﬂmltiiem nequiadd ﬁ)ahughrexp@smmr &l spycifis truthiues c@lr eceptors. for
ed of roo surfaces with an existing |esion.
examy ol HALE ety S AEE BEFF B FUHTF o FL TF (TGS eSponse. The
compb@iﬁblhs andRABES dfthEnR&iTonGad (h0e8dcFt1as e et oytenfiBealth,
fter 6 nonth treatnments are nade. In addition a
IHUU@DSSQﬂGHDM@b¥hé@ﬂscore for root surfaces is made using
a tactile probe. The hardness is classified on a three
1006610 nAs sl througlhed, laegdshes ysed @s slgwfhiand For debdrding/peh ofid every

. study typically the result ort cal
valus i BaR il e A e S ot BF sqlFraS e (Hinus of
the rdh@es W RIOR L SaldRderaic ek TREPNEER Rte hdlehiAnhesess1 byt BRrence in

| esi on based on the tactile probe score. [0061 1 The
their girpiansi th tesvernt af aeonfligkitd dindiaa ip fgspraseaf disclpsprgand that of a
cited %J@qge d)%tsnr?s%t':(ﬁscqgﬁ Y An%%? oﬁlsls%l érlgt%og %@Wheé ?Gcfmulauons are
neasur 615 rel-ative o a conposi
descrilﬁd]qha;gmejf bededcyvibedimiambsso faheif Ingeadi anes, and/oornnamgmnhmm,

[ 0062 The Conposi.tions of the inventjon e i )
notw 5*&6&4@%5@4@@5&%@@9@% TRRHSHY RGN BRRIEE T AActal formulation as
itist zﬁ%t 86 ah(i‘ {]et]e aff &kh Bﬁ)\ﬁhrztlé ard iAlen83 A& olE L 99?114 fgrmulalions

reduce or bit gingivitis, reduce |levels of aci
descrpredduci ng bacterla to increase relative |l evels of
argi nolytic bacteria inhibit mcrobial biofilm
formation in the oral cavity, raise and/or maintain
pl aque pH at levels of at |east pH about 5.5 follow ng
sugar chal | enge reduce plaque accunul ati on, and/ or
clean the teeth and oral cavity. [0063| Finally by
increasing the pHin the nouth and di scouragi ng
pat hogeni ¢ bacteria, the Conpositions of the Invention
are useful to pronote healing of sores or cuts in the
nmout h. [ 0064] The conpositions and net hods accordi ng
to the invention can be incorporated into ora
conpositions for the care of the nmouth and teeth such
as toot hpastes, transparent pastes, gels, nouth
rinses, sprays and chewi ng gum [0065| Enhancing ora
health al so provides benefits in system c health, as
the oral tissues can be gateways for systemc
infections. Good oral health is associated with
system ¢ heal th, including cardiovascul ar health. The
conposi tions and nethods of the invention provide
particul ar benefits because basic am no aci ds,
especially arginine, are sources of nitrogen
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whi ch supply NO synthesis pat hways and thus enhance
mcrocirculation in the oral tissues.Providing a | ess

wWa@eoodiogo4er al environnment is al so hel pful in rePQUSZYP08/058658

I

A S A

13.
14.
15.

gastric distress and creates _an environnment |ess

favorabl e to Heliobacter,ChiM® is associated with

gastric ulcers. Arginine in particular is required for

hi 4y kalesdprr gissicand ohe spwoid ¢fah¢ faloweneinjugascepisor s f or

exanpl e T-cel | ceptors, so that arginine can enhance

an fé%fmgchQH%Jﬁe response. The conpositions and

et h@dSa @hjughR dclvemihiafbnd @rfabst sapef ul to enhance

system ¢ heal th, including car di ovascul ar heal t h.

10066] amelypbesPhore ougavRbosPheHgagdatte used as

shor f;h | ach and every value that is
thhnqggﬁaggmgﬁﬁg&%pﬂgarﬁe within the range can be

séﬂ&ﬁhbdfamnmment@nthus of the range. In addition,

a erence ted herei.n are. hereby. |nc orated by
oihsrsGh S § HEbreBbs TaY Pl i SRRV EE 5

COﬂTe' dafitofl dlaifh HeWhételd @B cojubhe RIEesant cghj%gﬁtgsiefdeofamjamomc

that of a cited reference thé present disclosure

cdﬂﬁh@h@samt i's understood that when formul ations are

Ay of, t

| n 1€s af? f{ %]alm Vr\TP é/rem%he conjugr??ci zH:éd lﬁratpd?\qultoé\w{%%tag‘ﬁidl ng

t hlate stameseldinmgr\emrent@nmgyteraeﬂqg apblyph&paombatiaer in
the actual fornulation as it is nande, stored and used,

anthesal R paisalicvaersindhe pRréwERERGEGISHE agtsheteinipipbiah agent.
and{@élaﬁtof Q8 ge@ﬁ Ileilﬁetge %ﬁkmy%er% Y lg a%%eog)(i: | dEél?ﬁ\.er.

one or nore o ng con
anTtecdatti af quhy&avherém tlae palpfarbeydatapbnedr ian @polgtiee of methyl

sur.f ctant ol yphosphoi ¢ or
pdﬂ?§ﬁ8§bﬂ n&kaevﬁyagf . an acidic antinicrobia
agmisalt &1 clxﬁ@43\@hérei‘ﬁfth§lﬂ@&1 'A'E‘ 1Burb fPhiiid afi@rm 3. The
salt of claim1, wherein the con ugate acid is an

ac’ﬂm selt pﬁplympx whﬁremnbe palyphasphagicaacid i heydrastephosphveic acid.
ugat gQnj ugat e, aci d of. .an_.ani.oni . .
as% acﬁft c"’}g]a} t7 Wgérelfh zlc 1S3 bgll?gllcmac_ﬂd %ngpgfyns%gluled with

canﬂmgghﬁiami&nh&e&wﬂﬂhyphosphor|c acid. 6. The salt

of _claim1, erein conjugate acjid i s a pol yphosphonic

acihg.saly of fﬁﬁ'én é%ewh%?mélp%acﬂﬁlqantvm@rqhwﬁ ageid iz |iacide

gcziérlﬁj%'agcﬁ %&'nt?orﬁ&%gm g{oqpé ?z{lt cﬂ%%f lh% fme@&n%% atlmgf
poh ym&r@moyip%mgpmbm an @‘fccﬂ'he amahmt dffanyloﬁltlm flts of claims 1-13
\r/‘rmélﬁﬁ% c%n%pr(])gn%g |o¥ C]?u b(f%){o 310 orﬁ cavity of a{ ssubjaec? 1?1 noeleg ?heerreo?’fto

. reducc or inhibit formation of dental caries.

il reduce, repair or inhibit early enamel lesions.

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

Iv. reduce hypersensitivity of the teeth.

V. reduce or inhibit gingivitis,

Vi. promote healing of sores or cuts in the mouth.
vil.  reduce levels of acid producing bacteria,

viil.  to increase relative levels of arginolytic bacteria.
1X. inhibit microbial biofilm formation in the oral cavity,

X. raise and/or maintain plaque pH at levels of at least pH about 5.5 following
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vinyl ether and mal ei c anhydride. 10. The salt of
claim4, wherein the acid is lauroyl sulfuric acid.
w@009pssal t of claimb5, wherein the pol yphosptiDsz908/058658
acid i s hexanetaphosphoric acid. 12. The salt of claim
7 wher edugatdiellerided i s a benzoic acid optionally
substitu&ed @Ath carqu and one or nore hydroxys. 13.
The" sal FOUF PR A 12" 48t ei n the acidic antinicrobia
agent igeagiablidve creédhce dd méhor al care conposition
conprising the salt of any of the foregoing clains.
15X1A ﬂﬁWﬁﬁﬁe@Bnprising appl yi ng an effective anount
of ..any clai 18 1x 3, osition
o 21 % ey Sl b e L e e e
t hev.eofretiaeierosi@defttee ateth. nhi bit formati on of denta
cari.es., ii. .reduce, repair or inhibit early enanel
| eSionsimmynize the fisHeasginst rtiogedic fasiFire @A0PE at i on and
Pronpt & AMhOREM dndrhiQaviey. the teeth, iv. reduce
hypersensitivity of the teeth. v. reduce or inhibit
gingivitis, vi. pronote healing of sores or cuts in
the nouth. vii. reduce levels of acid producing
bacteria, viii. to increase relative |evels of
argi nolytic bacteria. ix. inhibit mcrobial biofilm
formation in the oral cavity, x. raise and/or maintain
pl aque pH at levels of at |east pH about 5.5
fol | ow ngsugar chal |l enge, xi. reduce plaque
accunul ation xii. treat, relieve or reduce dry nouth
Xiii. whiten teeth, xiv. enhance system c health,
i ncl udi ng cardi ovascul ar health, xv. reduce erosion of
the leeth. xvi. inmunize the teeth against cariogenic
bacteria, and/or xvii. clean the teeth and ora
cavity. IS
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