WD 2012/ 064339PCT/ US2010/ 056514 ORAL CARE PRODUCT AND METHODS OF USE AND
MANUFACTURE THEREOF FI ELD OF THE | NVENTI ON [ 0001] This invention relates to
a preserwiDi2zoe/®ysbem f or dual phase nout hwash conposi t Pom/useempnsESihg (i) a
hydr ophi |l i ¢ phase including a hydrotrope, (ii) a hydrophobic phase, and
(iii) a preservative selected from nethylisothiazolinone, sodium benzoat e,
and pot assi um sorbate and conbi nations thereof, as well as to nethods of
usi ng and of maki ng these conpositions. BACKGROUND OF THE | NVENTI ON

[ 0002] Because of their high water content, nouthwashes present particul ar
chal | enges in preveriy i i g 1 hase nout hwashes
present particul ar g}%‘??%}gés??\gﬁ%%gt?%}ﬂgmﬂ%?gggﬁ (ﬂdgjsz?;d hydr ophobi c
phases shoul d remai n sepanieMANUFAGITURE TeHREQ@F Yy enul si on when m xed.
The emul si on spontaneously reverts back to the two original phases after
rest, without the formation of an enulsion. See, e.g., U S. Patent

Publi cation 20090311200, thegopt@ngraNWiNEldNr € | ncor porated herein by
reference. Selection of a preservative which is both effective and which

does [901] npdihis inlentpmysiatealto ppEpevatiessystent foe dehl phagghmasshwashnul ation is
not trivial. Additionall sone. pr,eservative eqatively affect. the taste
or acSHRRLTIRN GBI AP CRliers e Rineen i BeAEpe G g dpbebis ehaehano
and PRKBRE L PefitMILILERd TR RBthYRERBIhI ARbRe, [s0liuftidnabdle, aRdip6RAtdi@As or in
particul ar’ markets. [0003] Accordingly, there is a need to identify inproved

pr esesarbate wed eerabinstidnsithersef, anwelliad tophetBedsraf wsingasth et maBRE HRsSUMVARY OF THE
INVENIICN)@QQP4]It is now surprisingly discovered that dual phase

mout hWASHE cShprising (i) a hydrophilic phase including a hydrotrope, (ii)
a hydrophobi ¢ phase, andBACKIGREUNDEGEMHE INCENEI@Nt ed from

met hyl i sot hi azol i none, sodi um benzoate, and potassi um sorbate and .

conbi H802bns Basarssof their gl Watsr eonipnd, @PR@RpErRes PresoueaTticnt ChallbResdn t hus
enco CAr 3 |t ' 1at are
B e T S S L et

| evel thabthe hWirophili2/a06 A3 PRI PR3 OsHdE B thaacieganpted dud iforen 4 tearpooggni c)
bacteria, . rem neralizjng t?eth, and in ibiti%@?ﬁr reduci ng. i ivi%%f. The
i nvenEPBITIoR EnaRE Bt SHU IOMTROSTAESHYY BBt hecty0 oriind pfsee gy

cavi t yosARGhBHOKE AfnlalBh BY SleRDASeOE. Fem@ppa@& mibakatiRalobboANd00! the
system c heal th, i1ncluding cardi ovascullar health, e.g., by reducin

pot entérd¢nts of whigh arnineorperatedthicrsn by eeferiarcepriglectips efiepreservative which is both
effective and which does not impair the physical properties of the dual phase formulation is not
trivial. Additionally, some preservatives negatively affect the taste or aesthetics of the product.
Finally, conventional agents such as ethanol and paraben preservatives may be undesirable for
certain indications or in particular markets.
[0003] Accordingly, there is a need to identify improved preservative agents for use in dual

phase mouthwashes.

BRIEF SUMMARY OF THE INVENTION
[0004] It is now surprisingly discovered that dual phase mouthwashes comprising (i) a
hydrophilic phase including a hydrotrope, (ii) a hydrophobic phase, and (iii) a preservative
selected from methylisothiazolinone, sodium benzoate, and potassium sorbate and combinations
thereof, are stable and effective.
[0005] The invention thus encompasses oral care compositions and methods of using the

same that are effective in inhibiting or reducing the accumulation of plaque, reducing levels of



[ 0006] The i nvention thus provides a nout hwash conposition (a Conposition of
the I nvention), conprising (i) a hydrophilic phase including a hydrotrope,
(i) a hysoapteaszsophase, and (iii) a preservative sel eeCEWSEI10/F6514

met hyl i sot hi azol i none, sodi um benzoate, potassium sorbate, and conbi nations
t hereof. [00071The Conpositions of the Invention nmay conprise additi onal
ingredients, e.g., selected fromone or nore of water, surfactants,
solvents, vitam ns m nerals, polyners, enzynes, hunect ant s, thi ckeners
addi t ReNdrodHeingfcatiegsnis) b%ﬂj@ﬁﬂ, semladrdhzmg iegith, @nésténbﬁang vesduchhglgmlglvmtgs

I f d
vant o o ES PR LombTi @ iond yBRR Y Se SRR SO UET Pisere: o

e.g., n|ﬂpf0®|9dhﬁﬁ:ﬂ{ma§ ef piohiopiaf Yed B8 thadnd/or @) stbaicHBIARRASMRR t & dicagbularl N
sodi um or potassiumsalt foim and/or may conprise a

| kal i
gynf1 hé‘??@ gfgr &ﬁlrﬁd‘}f&%‘?f}t’él sesycemisinipriagreyia shecoralaissuesa to 4: 1 copol yners
of malgyes) anhygl ihJ& ! tﬁlfs O\Wd%sha ﬁ@ﬂ&%?h Q&g%ﬁ{on plg p%%ﬂtéiqeg hﬁal ly

unsat ur at ed nononer, xanpl'e a copol yner er/ mal ei c

anhyd ﬂm\cbatlm[l)()&ﬁﬂﬁxﬁirﬁgﬁl a rpdraphilia phasé odcludigg @hﬁﬁﬁfr&p&, (N)&ﬁhydﬂoﬂ}fbﬁlc phase,
Conpos é gs of the Invention, ra ely or in conbination, are, for
exanpf&e 13 2 PEPFYHEe sﬁt}c’iﬁgf@‘i‘ime sothiagalinopgrsogiubengogie, Potassnos - 0. 1%
e. 0. QoBt%andbodbiaRionPtHerYr sodi um benzoate less than 1% e.g. 0.1 - 0.5%
e g , 0.11% or 0.44% potassiumsorbate |ess than 1% e.g. O. 05%- 0. 5%
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applylng nmposi t1 o I've upon a ron

rinsi frgmt ¢re cwymadre ofiwiatey, sudpttivanablvenisnviemiig neh@n, pélthekl bt&bhiég, to (l )
reduc or i nhi glﬁﬁ f Oi rT&Ll on_of dental caries, (ii) reduce or inhibit
demi n ‘BF%‘&? it & prdiHena a?tém%%*%haﬁﬁfﬁﬁqaéﬁm@flaltm@%f‘@éw, fleygringsy educe

hyper &b |

o1 s SoRhL ddlof bR ARkl 1 Parib AaHGEL Mimbiis: B Iy B bl o)
pr odugi Agi- bdemlw agent foviekymple pohphespheter @ gapymphcbs@hﬁh,stnpélyphcgﬂphatb ydri c

bact e crobial. biofilmfor in the oral cavit

(i x) 1;1%;?1? g4 ﬁ8§%ﬁ{enﬁﬁnfrh?lgablea%nfgdm Qi Pqt ‘és@’élfrbsr%fflo qngfgggnagl_qoglpgs? Bl | gvm ng

sugar syfigdticen@aic ﬁdl?mér@cdp& b AGURe, BGEHAEH : 24d £ .copdlinbrstdreleic ﬁﬁ{e}’él‘?i\flg or

reduce dr%/ mouth, (xii) clean the teeth and oral cavity (xiilI uce
¥

er osi Bffcl iltb)anotbﬂ prowperh B3gndami ctoretoBEsMondherefor exenple a(cm/) i muni ze
the t and/ or (xvi) pronote systemc
: nlaglarhc ¥ gl g#l ?)?ﬁa(felp gﬁﬁﬁi ?t h,

heal t diovascy e.g., by reducing potential for

te n t e PTlI ON. OF THE
TK@E,\W"N o0 T bbb o B s Ve indBE Comiosi o A Imsgtident  a dual
phasesdpsmatdny\alsﬂil O(C)@Q)Eﬂwﬁhtdr@ffoﬂ-e)@}npl@gﬁrﬂﬂlo%sngy Fettndr omi IEésocthh@i% 'e%d udi ng

a hydr ot rope, hobi ¢ phase an effective anount of

pr esef-0%43 vé- 1s/e|eéa’c9é>¢9[1)?/, 8P 7 @qﬁ/@i%oﬂdm& benzaatigdess sl h%w@tgrﬁ)zloaﬂé%,
ol | ou ﬁg‘@%ﬁ%’ﬁiﬁ@*}%ﬁ%‘%%%os. Teh e B0 torbene Ghlrein -
of 0B IR LA O Bl e RO R BN el P Soeastdsatur e on
hour dftdctionvipugh appKtain to the oral cavity, e.g., rinsing the oral cavity, optionally in
conjunction with brushing, to (i) reduce or inhibit formation of dental caries, (ii) reduce or inhibit
demineralization and promote remineralization of the teeth, (iii) reduce hypersensitivity of the
teeth, (iv) reduce or inhibit gingivitis, (v) promote healing of sores or cuts in the mouth, (vi)
reduce levels of acid producing bacteria, (vii) to increase relative levels of arginolytic bacteria,
(viii) inhibit microbial biofilm formation in the oral cavity, (ix) raise and/or maintain plaque pH
at levels of at least pH 5.5 following sugar challenge, (x) reduce plaque accumulation, (xii) treat,

relieve or reduce dry mouth, (xii) clean the teeth and oral cavity (xiii) reduce erosion, (xiv)



1.0.2. Any of the foregoing conpositions wherein the hydrotrope conponent of
the hydrophilic phase conprises a polyglycol, a polyhydric alcohol, or a

m xt ure twerenfos4io0. 3. Any of the foregoing conpositi on®ChRUSeE00565Me
hydr ot r ope conponent conprises ethylene glycol, propylene glycol, glycerin,
di et hyl ene gl ycol, di-propylene glycol, tripropylene glycol, xylene glycol,
1, 3-butyl ene glycol, 1,4-butylene glycol, 1,2,6- hexanetriol, sorbitol,
xylitol, or a conbinatjon theéeof. 1.0.4. Any of the foregoing conposijtions

wher ePHitehigethy B {IPBIBIZE iff65HB AEAIBY BTPEEL RAcirEiar I/ A Ay id Promespyyseste
9! Y COheatth: forfiicallio tIELIARR! 9. FLRRRSE bARRAMIG SLBt RN oL RO

conponent conprises sor 6.Any 0 T oreg0Oi ng conpositions

wher ebnl tissehiydr ophobi ¢ phase conprises an oil selected fromi sopropyl
nyristate, mneral oil, an edible oil, and conbinations thereof. 1.0.7.Any
of the foregoi ng conpeTAILEDDESORIPTIONQOF MHIB INVENTHDY by vol unme of the
hydroBﬁilic phase. 1.0.8. Any of the_foregojng conpagsitions having a 15:85

hydr of94Bl ¢ tidheryangpnihus Prevddesnin 4 tist gmbodipening dnal phassgpeythvesho10/ 056514
1. 0. O pRitidnNEo) 055594 conpositions wherein the hydrophilic phase
conprgsespt §Eh¢@f§§r§%% onponent. 1.0.10. Any of the foregoing
conposi t i orshydhipbiid hasaiinstudingi adiyidyotfapeea bfdraphobid nse asdind affecrve.

amount of a preservative selected from methylisothiazolinone, sodium benzoate,

potassium sorbate, and combinations thereof.

For example, any of the following compositions:

1.0.1. Composition 1.0 wherein the wherein hydrophobic and hydrophilic phases
spontaneously separate following mixing of the phases and are substantially non-emulsified

at room temperature one hour following mixing.

1.0.2. Any of the foregoing compositions wherein the hydrotrope component of the

hydrophilic phase comprises a polyglycol, a polyhydric alcohol, or a mixture thereof.

1.0.3. Any of the foregoing compositions wherein the hydrotrope component comprises
ethylene glycol, propylene glycol, glycerin, diethylene glycol, di-propylene glycol,
tripropylene glycol, xylene glycol, 1,3-butylene glycol, 1,4-butylene glycol, 1,2,6-

hexanetriol, sorbitol, xylitol, or a combination thereof.

1.0.4. Any of the foregoing compositions wherein the hydrotrope component comprises

glycerin and/or propylene glycol.

1.0.5. Any of the foregoing compositions wherein the hydrotrope component comprises
sorbitol.
1.0.6. Any of the foregoing compositions wherein the hydrophobic phase comprises an oil

selected from isopropyl myristate, mineral oil, an edible oil, and combinations thereof.

1.0.7. Any of the foregoing compositions comprising from 1% to 90% by volume of the
hydrophilic phase.

1.0.8. Any of the foregoing compositions having a 15:85 hydrophobic to hydrophilic weight

ratio.



1.0.11. Any of the foregoing conpositions wherein the preservatives are
present, separately or in conbination, in anounts by weight: MT: |ess than
0.1% e.gvp2012086539- 0.1% e.g. 0.001% O0.01% or 0.05% PswdiSeemolossszoat e

|l ess than 1% e.g. 0.1 - 0.5% e.g., 0.11%or 0.44% potassium sorbate |ess
than 1% e.g. 0.05%- 0.5% e.g., 0.1% 1.0.12. The foregoing conposition
wherein the preservative conprises sodi um benzoate. 1.0.13. The foregoi ng
conposition wherein the preservative conprises sodi um benzoate and

pot asdili?n sor Hay ef the foregaing remperiteqyuiwheran thsdwidrapbiicadwapr ¢aiprises the 0. 05% -

0. 5% sodj zoat nd (ii) 0.05%- 0.2% potassi um sorbate and/or 0.0005
% 0.018§%##R%%5%ﬁ?§9ﬁﬁy of the foregoing conpositions wherein the

hydrophi]ic phase.further. conprises cetyl. pyridinjumchloride, e.g., in an
anou nﬁmoifd-f r 0«5%96%6-@65%% 053595,“1%%50@%/}1 %.Sébsi%l.“ﬂhij trge 0% %atfoalefe%%ﬁ@nt-
conposi tions wherein the hydrophilic phase further conprises an acid, e.g.
an orddhllc achay Oét.h foregeipg pempesitipns Whrenry thepyessrvatives are pecgentnggparately
conposi tiqp ; i.Si aRfyir: 0 t €

ol Yphosiias &l i AR DAl ARirr: SR A U a0 00 e B osphat e
e.g., in0.8&l%, 3.0r%or6.09%; ssdidintbenecatplesathsn U, sal 0.1F-00.5080, €gg0,11P%0@n anount

of fromp0O,1 - 3% .1.0.18. The foregoin sition wherein the
anti-caI@ﬁ%ﬁémﬁﬁﬁﬂgn?@%QB£?F33ﬂd§gﬁﬁ%§1§§$2§€%é‘W?dhr%etrasodium
pyrophosphat e_and tetrapotassi um pyrophosphate and m xtures thereof.

1. 0. 19:0kve  oFlsgiorssgnesRBwSFifird whem&m‘mgrvetlie ¢QRINPITRSY Eadis banapste.
pyrophosphate and 1 - 2% tetrapotassi um pyrophosphate, e.g. 0.25 - 0.75%
t et r adddium plircoprrssisisarompasition wherein thg gy esetvayrotaassisassqoyurn phosptesnd.

1. 0. 20. aéﬂn& bg%eceding conpositions conprising at | east one pol yner
sel ecte rom pol yet'hyl ene glycols; synthetic anionic polyneric

pol Y dtehar i cle foBgme BuPulit SVnlobtn haR - CRdeduranaoitl snd 5

0.05% - 0.2% potassium sorbate and/or 0.0005 %— 0.01% MIT.

1.0.15.  Any of the foregoing compositions wherein the hydrophilic phase further comprises
cetyl pyridinium chloride, e.g., in an amount of from 0.01 — 0.1%, e.g., 0.05%.

1.0.16.  Any of the foregoing compositions wherein the hydrophilic phase further comprises

an acid, e.g. an organic acid, e.g., citric acid.

1.0.17.  Any of the foregoing compositions further comprising an anti-calculus agent for
example polyphosphate, e.g., pyrophosphate, tripolyphosphate, or hexametaphosphate, e.g.,

in salt form, e.g., sodium or potassium salt form, €.g., in an amount of from 0.1 — 3%.

1.0.18.  The foregoing composition wherein the anti-calculus agent is a pyrophosphate
selected from tetrasodium pyrophosphate and tetrapotassium pyrophosphate and mixtures

thereof.

1.0.19.  The foregoing composition comprising 0.1 to 1% tetrasodium pyrophosphate and 1 —
2% tetrapotassium pyrophosphate, e.g. 0.25 - 0.75% tetrasodium pyrophosphate and 1.0 -
1.5% tetrapotassium pyrophosphate.

1.0.20.  Any of the preceding compositions comprising at least one polymer selected from
polyethylene glycols; synthetic anionic polymeric polycarboxylate, such as polyvinylmethyl

ether maleic acid copolymers; polysaccharides (e.g., cellulose derivatives, for example



WO 2012/ 064339PCT/ US2010/ 056514 car boxynet hyl cellul ose or pol ysacchari de
guns, for exanpl e xanthan gum or carrageenan gumn); and conbi nati ons

t her eof . WOQo21064839 of t he foregoi ng conpositions conpriPSTAS2@09y6s1het | C
ani oni ¢ pol yneric polycarboxylate, e.g., in an amount of 1 - 10% e.g., 2.5
- 7.5% 1.0.22. The foregoing conposition wherein the synthetic anionic

pol ynmeric polycarboxylate is a 1:4 to 4.1 copol yner of naleic anhydride or

acid with another pol ynmerizable ethylenically unsaturated nononer, e.qg.

mot hyl | RRPRVEERE ISt e BIHYF HISC RIS gT SRS KT GER GREATHRME of
30, 000 %ﬁng,gggmgﬁgu@ghggﬁﬁmﬁfor exanpl e 1000kD - 3000kD. 1.0.23.The

f oregoi "g conposition conprising a co-polynmer of methyl vinyl ether/maleic

anhydr i havj I - s .

O G0 C PG CEBB bl fSoprising » sypthgtic ggionie salvperis 1_ 5y cp
e.g., l.poxkadothateand., iom aadbumol ¢cubsy, ewsi2ght 76P6.1000kD - 3000kD, e. g.
1.98x106, for exanple in an anmount by weight of 1-10% e.g., 5% 1.0.24. Any
of t heof20r egainRGoeeHRE ThinbedifonvhelRin the S§MRdR! midneepolImBri@polfbatbefylitbe

f oregoi ng conpositions further conprising a basic amno acid in free or

sal t f oris afl grtodxlasgrobmegr gif mateic aghyidridg anrliéd with aapthghprlpmnenzable 1 - 3% e. g.
0.8% 1. 6.. A f or egoj n L . I Si a soluble
cal of um Sy RS RO B SRR RO b ORI BRIP LIS, £ 50

sol ubl e maleddaydightavi. Ws) ofBTCD0DI t 5L008D00 et forexgnplevilosoldd r 30hekmdal ci um
salt is selected fromcalciumcitrate, calciumnalate, calciumlactate,

cal ci ymoior metiR, fofegbitk UbmbbiBé RESMpERh L EoTpEllyHe? BPiethyLdihgl diher/matiat e

gl uconate, calciumaspartate, and cal ci um propi onate, and m xtures thereof.

1. 0. 27. Anbydsidettaging thgenerr setiwssi-E HotHEQGHHGHEHRIN-SHGOPHHor i de

source, e d.: i akdp fOr ' ' [ rein the
fluoridée ?Slcgsu o(\)a/faél%a%g Slycq%%fﬁlﬁ%iﬁqlé eéﬁﬁ’ofﬁ@;m l&? o] %g}é&g?nfdf 1%{81%%5? legj}lglr] %\%ﬁos phat e,
f or exanmpbeks odicookDonef 1.08x WHfos phudite infarf dnik@mO Bl ittt 6f 1-4 0%, £.g538hH um
fluorosilicate or amonium fluorosilicate, or a fluorosulfate, e.g.,

hexaf | wouosul Bt & thafréidd sipdiRioab dhedbematdigree. t hereof . 1. 0. 28. The
precedi ng conposition erein the fluoride salt is present in an anount to

provi g 5500t 2OnPRM YR LAl RitfonY AlrtE compiBitda Biic £hinbhRidih #eedng
conpositions conprising sodiumfluoride in an anount of 0.01-
salt for, for example arginine, for example in an amount of 0.1 - 3%, e.g. 0.8%,

1.0.26.  Any of the foregoing compositions further comprising a soluble calcium salt, e.g.,
selected from calcium glycerophosphate and salts of soluble carboxylic acids, and mixtures
thereof, e.g., wherein the calcium salt is selected from calcium citrate, calcium malate,
calcium lactate, calcium formate, calcium fumarate, calcium gluconate, calcium lactate

gluconate, calcium aspartate, and calcium propionate, and mixtures thereof.

1.0.27.  Any of the preceding compositions further comprising a fluoride source, e.g., a
fluoride salt, for example sodium fluoride, or wherein the fluoride is covalently bound to
another atom, e.g., a monofluorophosphate, for example sodium monofluorophosphate, a
fluorosilicate, e.g., sodium fluorosilicate or ammonium fluorosilicate, or a fluorosulfate, e.g.,

hexafluorosulfate, amine fluoride and combinations thereof.

1.0.28.  The preceding composition wherein the fluoride salt is present in an amount to

provide 100 to 250 ppm available fluoride.

1.0.29.  Any of the preceding compositions comprising sodium fluoride in an amount of 0.01-

0.1%, e.g., 0.05%.



0.1% e.g., 0.05% WD 2012/ 064339PCT/ US2010/ 056514 1.0. 30. Any of the
precedi ng conpositions wherein the pHis between 5 and 6.5, e.g. 5.5.

1. 0. 31. Aryoah1zdee33pr ecedi ng conpositions further conpri $CogSanoabisasi ve or
particulate. 1.0.32. Any of the precedi ng conpositions conprising a nonionic
surfactant, e.g., in an anount of fromO0.5 -5% for exanple 1-2% selected
from pol axaners (e.g., polaxaner 407), polysorbates (e.g., polysorbate 20),
pol yoxyl _ hydrogenated castor oil (e.g., polyoxyl 40 hydrogenated castor

oi '), 18P mi xduy %fgélF REscedng camposittongivhegsin fligeptp ey ¥Wfpo<$i& iSons
conprising at |east one hunectant. 1.0.34. Any of the precedi ng conpositions
conpriléiHg atAmeakthe prescdingreemperitians| futhes gompaing iy gerapine osparbrulate,

propyl ene glycol, and conbi nations thereof, e.g., in a total anount of 10-
40% 1.08235. Ahyy off the heecpding edinpesittasposiptisiog s noovivpid Sirfagtaptob.gner arf i | ns.

1. 0. 36. Any of e cedi CONMpROSIitj ons ¢ rising flavorin fra nce
andi or BT ABTom TS e AR GRTRR L 20 GE Bere GO ADG I SifeE BB AT A nt

| east 50841 yRttes (4.0 pg@s&ﬁﬁte@b),tph%/o&?'ﬁ?ﬁﬁé%éﬂat@@ OROSY dil @15, polytiRk] $6 N9 an

anti bacterial agent selected fromhal ogenated di phenyl ether (eé.g.

tri cl osdrdrogeaatpd rastortoildcand mipthresstbensei.al oils (e.g., rosemary extract, tea
extract, magnolia extract, thynol, nenthol, eucal yptol, geraniol,
carvadi0al3, ciAmadfthtpreokdingbompesitemiscbmpneinpyt legsilone ihmteantepi gal | ocat echi n
gal | ate, epigallocatechin, gallic acid, mswak extract, sea-buckthorn

ext r aci0)34. bi sguast te pasotdisg pbrpssit{ers@ompeikihg ahlexdt dhe Bumadtantiseictted fom

oct eni di ne),. quaternary anmoni ym conpounds (e.g., cetylpyridiniumchloride
(CPC), SRV h WﬁPﬂP?%%lycqlie%f}deﬁﬁPé“gWWW terrodf &HnGriP@kamapitpf 10-
N-tetradggyl-4-ethyl pyridiniumchloride (TDEPC)), phenolic antiseptics,
hexeti di ne, octenidine, sanguinarine, povidone iodine, delnopinol,

2l Thors, LRSS ofTRL Blecl AP el ipdhytord LRpRahE o hRE sfaPl © 2inc citrate,

st annous$ "sal t's,” copper Ssa on sa I'narirne, propolis and

oxygenating agent e. d. .. hydr oge er oxi de uf f.er sodi u er gxybor at e
oY SIS, PRRbR e Slenind e AR B S e il ThhsBRF e A PECEE hng

its salts and, esters, ascorbyl stearate, ol eo S si ne, alkyl sulfate,
il ot 0T o ATE of Fibns R b PR PO I RE S IR PBT. dal o mol

oct api nal and othgr pi perijdino derivatives, nicin preparations, chlorite
sal t s1-0a¥d ni RpuPEthedrecsdipespmpRaEtioy @gyrisye an aptibastogy) agint selectert Gemdi ng

oD e BRSSO ol

Vi t am n eQfradf] teamkinack, magnoHaextrakt, thyreolholeathiol, kiict yyitoln geraminl cavatral, esral,

ther eof ‘hinokitol, catechol, methyl salicylate, epigallocatechin gallate, epigallocatechin, gallic acid,
miswak extract, sea-buckthorn extract), bisguanide antiseptics (e.g., chlorhexidine, alexidine
or octenidine), quaternary ammonium compounds (e.g., cetylpyridinium chloride (CPC),
benzalkonium chloride, tetradecylpyridinium chloride (TPC), N-tetradecyl-4-ethylpyridinium
chloride (TDEPC)), phenolic antiseptics, hexetidine, octenidine, sanguinarine, povidone
iodine, delmopinol, salifluor, other metal ions (e.g., zinc salts, for example zinc citrate,
stannous salts, copper salts, iron salts), sanguinarine, propolis and oxygenating agents (e.g.,
hydrogen peroxide, buffered sodium peroxyborate or peroxycarbonate), phthalic acid and its
salts, monoperthalic 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.
1.0.39.  Any of the preceding compositions comprising an antioxidant, e.g., selected from the

6



1.0.40. Any of the preceding conpositions conprising a whitening agent.
1.0.41. Any of the precedi ng conpositions conprising a whitening agent

sel ect ed woam2ze6wd3vt eni ng active selected fromthe groupCtarssdisnsesgs of
peroxi des, nmetal chlorites, perborates, percarbonates, peroxyacids,
hypochl orites, and conbi nations thereof 1.0.42. Any of the preceding
conpositions further conprising hydrogen peroxide or a hydrogen peroxide

source, e.g., urea perOX|de or roxi de s or. conpl ex such as
per oxy pEEBIPFAnEsting @WW@%% P%&:r\ﬁm’flga %@M%SW?‘BH{‘% I%Fhoﬁ ér sul phat e
salts; %ﬂﬁmﬁﬁ&f@’éﬁd eymepé.?)rfoxyphosphat e, sodi um perborate, sodium

car bonat e peI’OXI | um peroxyphosphat e, and potassium persul fate), or

hydr o per oxi oI F OXI de- pol yvi nyl

oy of Paghe. Bb e gt oS g, O e Do O PosT T os
furthe r|5| an agent that interferes W e er al

att ac]n%i Or}?}%‘bﬁ’rﬁ? NEROMAOSHIGES FOMATINGHHW kﬂ?fu%g Q%cﬁl S%%%%%%l&%lg !

conposi W}Qt@ﬁln%l%ﬁ\lfbesfel&%ﬂﬁ’fdﬁ 'tHE:%r@uﬂJmfﬁisﬁhg)Gf%@&ilﬁeﬁmbﬁlbh&sgﬁtr&&aleum
salt, e.g., potassiumnitrate or pot aSSI um chloride, in an anpunt effective

to redupercadonitenipesayedids, Wypachloritey, sl m&blmﬂqﬂﬁ@%‘?‘ﬁcedl ng conpositions
corrprl sing from0.01%to 1% of a physiologically acceptable potassiumsalt,
o1 peuzassmnyl ofithe preesdangiéommpopitioas Sirther ghnmsn@hyd;tog;:nmrcm@e @fa t he

di t ffect 1 to th , €.0.,
e

i nhi bi t feﬂfx dsPRat@fpefkItatboké, 'p%ﬁ)ore(té Iperdx§siliete, droRulphefe sald)ifbi t
pre-cari ous esions of the enanmel, e.g., as detected by quantitative

i ght - | edaople chlciuon ggo@m@sﬂ@m;)socbummeéuwwamue‘aeqr@@laﬁﬁe@@%é AdivPECH) |

iii) reduce or h bi.t dem nera t
'E he % eetpﬁmxé'P}\lf}Sp 8&88 pﬂ%ﬁsé\‘}mé)ﬁgs’lu f|Zt\f/:? ot yHg‘ﬁggﬁr{;ﬁ%ﬁ%g%p&?ﬂ%&g&g@gé@soérugl?nh| bi t
gi Ngi Vi tak fiydro¥én pdRbaERpElyRE31 pyrgolfons polgmedtomplesesi n the mouth, (vii)
reduce | evels of acid producing bacteria, (viii) to increase reI ative

llevel §0Qf. ar HfIQ)r¥hd FreBREAEEInFpositions filrthat @élﬁ;lnﬁﬂlﬁig’ abigeht Blaoitdrferdsovitsd on in

the oral cavity, (x) raise and/or namintain aque pH at levels of at |east
pH 5.5 fpotveosibagesalgdtactoherty feg}g@lbf()kﬁr)cmééﬁ!ﬂce pl aque accurul ation, (xii)
treat, relieve or reduce dry nouth, (xiii) clean the teeth and WO

2012/ 064339 PGy US04 freOsHiTe chrapaaitiopa firther ¢orhprjsingaiplysidegisilbracceptayle

prevents stains and/or whiten. t eth ni ze the te

car i ogeMOESHYRAH; $2- BHRTSBIM PQW?‘? pﬁ?%%’tn)c}l&r}%r%l LAt K % ﬁéﬁlglr‘{gﬁﬁ(fa et
car di ovagaiAkeddfAid, €.9., by reducing potenti al for system ¢ i nf ecti on
via the oral tissueS. 1.0.47.A conposition obtained or obtainable by

conbi piyng th eAd}ﬂQf R bR Bl ASone$sitfoRs EomprsiRE o 0.0 196 t&1 BLSd Ng

conposi tions.
physiologically acceptable potassium salt, e.g., potassium nitrate and/or potassium chloride.

1.0.46.  Any of the preceding compositions effective upon application to the oral cavity, e.g.,
by rinsing, optionally in conjunction with brushing, to (i) reduce or inhibit formation of
dental caries, (ii) reduce, repair or inhibit pre-carious lesions of the enamel, e.g., as detected
by quantitative light-induced fluorescence (QLF) or electrical caries measurement (ECM),
(iii) reduce or inhibit demineralization and promote remineralization of the teeth, (iv) reduce
hypersensitivity of the teeth, (v) reduce or inhibit gingivitis, (vi) promote healing of sores or
cuts in the mouth, (vii) reduce levels of acid producing bacteria, (viii) to increase relative
levels of arginolytic bacteria, (ix) inhibit microbial biofilm formation in the oral cavity, (x)
raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar challenge, (xi)

reduce plaque accumulation, (xii) treat, relieve or reduce dry mouth, (xiii) clean the teeth and



100111Level s of active ingredients will vary based on the nature of the
delivery systemand the particular active. For exanple, the zinc salt may
be presemwoapidwysbs from e.g., 0.05to 2 wt % e.g., @CI/USR1L/0945190
Fluoride may be present at levels of, e.g., 25 to 250 ppm or up to 10x

hi gher for a professional or prescription treatnent product. Levels of
additional antibacterial will vary simlarly, depending on the agent used.
For exanple, a triclagsan mouthtinse may Qon%}aﬁ]ié 03.w %triclosan.

r n, e.g., 0.
1001211 WrARBYIREEIOMSIREREATON.{KY RIAVBE IR ¥HLY ﬁﬂ&&fg‘égeﬂé (& KBRS 6o r ove
oral he T alen j. : ' ?g{agt t | conposition
of any g%&@%ﬁﬁég%%@%&ﬁ%@%ﬁ%ﬁ%g&?Igﬁggga\%rh%ﬁgs he %rhaelgﬁ%é{i}?lfl?ﬁ%f a gﬁbj ect
i n need chfiésvesdulardiegith, ez, rptedutinppatented fwesysemiqinfdstion Viarthaotabtisspes. dent al
caries, reduce, repair or inhibit early enamel lesions, e.g., as detected
by quant7t at iA/€othp@ition dbdais&orf dbteit e e cemlfifing)thomgeddémts ascat focthnn esy
measurenent (ECM), reduce or inhibit dem neralization and pronote
r eni ner i itheaRrpepdingfcopesitigbs-h, iv. reduce hypersensitivity of the teeth, v.
reduce or inhibit gingivitis, vi. pronote healing of sores or cuts in the

mouth, vii. inh!bit_m’clrobial biofilmformation in the oral cavity, viii.
rai se or maint . pl. H I : |
cugar BRI 7 edgeeRpR ApBafeTeRiut uSENe) &l nBan fStuB bRy MG,

enhangg paptcuRIaeivee dot Bxanple) thelking salamdi bv assentat levelalftom, ees. . @.@ytoredtici ng
potential for WD 2012/064339PCT/ USZOl(i)/ 056514 sg;te 1c infection via the
oral Vi §2udsl todl wt Yankjuoside maythg present at levels of, e.g., 25 to 250 ppm, or up to 10x

higher for a professional or prescription treatment product. Levels of additional antibacterial will
vary similarly, depending on the agent used. For example, a triclosan mouthrinse may contain,

e.g., 0.03 wt % triclosan.

[0012] In another embodiment, the invention encompasses a method to improve oral health
comprising applying an effective amount of the oral composition of any of the embodiments set

forth above to the oral cavity of a subject in need thereof, e.g., a method to
1. reduce or inhibit formation of dental caries,

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

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

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

v. reduce or inhibit gingivitis,

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

vii.  inhibit microbial biofilm formation in the oral cavity,

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

iX. reduce plaque accumulation,
X. treat dry mouth,
Xi. enhance systemic health, including cardiovascular health, e.g., by reducing potential for



Xiii. reduce erosion of the teeth, xiv. inmmunize (or protect) the teeth
agai nst cariogenic bacteria and their effects, and/or xv. clean the teeth
and oral wewnty64339013] The i nvention further conprises rhe/uss@onscsany of
met hyl i sot hi azol i none, sodi um benzoate, potassium sorbate and conbi nati ons
thereof in the manufacture of a Conposition of the Invention, e.g., for use
in any of the indications set forth in the above nethod. 100141The
conpositions of the present invention conprise a hydrophilic and a

hydr ophobi ¥/SiSA4S ,fecélﬁﬂvé?tﬁ%%f‘?%'ﬁ% conponent whi ch when ni xed forma
tenporary oil-in-water enulsion, which breaks down and separates back into
t he h¥itlr optbitincteethd hydr ophi | i ¢ phases within 5 seconds to one hour
following mxing. It has been surprisingly determ ned that the separation
of t haiihy dredypdei drostoraftthbryedtiophobi ¢ phases is conplete, e.g., with no

enul si on existing between the two phases. Wthout intending to be bound by
t heoryiy. i tinirsurtied joe padedthat tdetteadaimghcddoBenit badterihyrdk thpiheficds, phdoe al | ows
for the conplete separation of the two phases. 100151The hydrophobi ¢ phase

of thg, conpesi tht aRtlodindtdiel av@gent invention may contain any orally
accept abl e hydrophobic liquid, e.g., generally recognized as safe. Such

nat er@m ar ehk RMRtbN fulriher &drhprisdB theNRY of A6 ddRethFRPEHRBYlInsAY; kedighe, |iquid
paraffin (mneral oil), edible oils such as olive oil, corn oil, coconut

oi |, samgbsarpotiskinmasetbatomisi combingtions theresdin tha mansfasire of HGampptiben ef phase
conprises |jiquid raffin, i rLopyl.. nyri .1 Pr r t he hydr ophobi c
phgg et ﬁi’%"e&hiqlﬁ?%%f P%er%l%’?h%’ Ié%ﬁ’%}“@%@% i’%ﬁ%%g’l%g‘?ﬁge‘%ﬁg%ir‘%dphi lic %hasg ofI

the co sitions of the present invention are. agueous, base e.d.. Jhaving
from W@ng'é)]t o JBecHRPoRiiensotRg @F?e“HWg?th?szﬁg?‘g&i"gb‘glc r?’&@ aky g%’pp%%lf ude

or al | ¥,.3€ GRRL IR HBE QM#&enPWHﬁﬁtvﬁféhSmix@d foRRl A/eRpErarPoiliiRateaBuRby pur e
hunmect ant’ basi §, generally includes 10%to 50% i n one enbodi nent or 15%to

25% i whizh btdaks dewhoud sapatatdsybagleingh thedtydraphobie andhygdrephikie apasss withi. 5 The

hydr ophi | | hase optional |l y.inglud e ~cl n the
v oo BAERS T P AR eSS PR s B ROhTRE S, |

po: ?/Stl@a@ GRadobRgie alﬁe h@dro l@dﬂigbﬁlﬁ;es ﬁ&bi;cn‘p&lté, %%S,,\Tif}ﬁﬂio axﬁlmhexsan@be«w{as?u thel

ce ul ose, or_ polysaccnarl de uns or exanpl e, Xa a um C ageenan
gum) . twihghag giopt wiendue to e boyed bothepyei 23 &2@%@%@6@1&% Ogﬁ‘ésent

;ﬂﬁiﬁﬁdﬁ@p@%@%@%@f @%?W‘f%&%%%?ﬁfﬁ‘gtﬁf‘?ﬁ%%‘? S present {rom 19
20% 1220 9 [ . . ’ i
o moltBal oy R PP uEeRay ghits o ekl Gk pr FEBEEG HqiEn TRl B P, ner

has agraBy atpbletydesphabicweiuih t.gQfgedalddfecd gnidedd88af20Bychfrategadanel € 30, 000
to 500, 000. Preferred PVNE/ NMA copol yners incl deﬁ@p}ose under tq{ GANTREZ
br andkaqgrin) tpart\agag peay iRclydg 1sopmqpy lPRKES Al 185‘#)%1’%’ (rrgera ) edigle gus 5
antib i by il Nind Alnk BREERT A Jtef8iRANC NG
effecg%gggﬁnléeuﬁ?’%%%g’%%? gltl’r%)ggésaﬁz)?égnkdn%bmnn?& Pn the art, %ned i ncl ude
conpohytisphobat phaed clmprisee Hqinyg o bsoprapyhrpoyuisets. Prefergblyoths hsdiophatias .

Hydr ot r opes I nol ecul ar j ght anphi philic conpounds which resenble
surfaE}ﬂaéEg%S?ﬁigs‘%\r%?é%%é%%’ﬁe%ﬁmﬁjave hydrophi l i c groups, and, in surfactant
teinms, what maybe described as a | ow npl ecyl ar wei ght hydrophobe. The

hydr ofilf ¢ s dydiophiligphase ofithecqraresitions AT te PEGERE TRYANEPY HRIICPU + 00 short
a gr OH&e&,%\}%levﬁ{r{g fr&iHR 084 Of%@?bf?‘%ig}’x?wg{eﬁﬂﬁﬁéﬂ weful MRl mRessdmefude i n the
present ’nventiorr may include aromatic sul fonates, aromatic phosphate

est er sallgiacaptibfrallgahatsh buytadres or polyygrsy Aohsnectant om k putedivanectant basii, ng

ol yhydri ¢ al cohol s, rotropes useful i e, pyesent . invention have a HLB
\eal ﬁeg raﬁlrydﬂ‘(fi‘?g‘?s&%@wsgﬂ/? %M‘%%P&??%Q%z J‘S)nt?goﬁgre?nﬁ odimentby present
I nvenfLR &ﬂ%@Bﬁ)ﬁ;abwsh@aﬁ&siﬁbﬂerﬁmgﬂmlmneplﬁge/mawﬁﬁ@latﬂyBlcvlaieume@k mlar to

that of "the hydrophobi c phase, and thus, the exact hydrotrope useful in the
conpogiotd prigmesis] ¢.gbm e prdraphitic nhass, tush as pelpviaymashyl sther Ruldgaidphobi ¢

phase. Preferab he ,HLB of .t SToIN Y. i I HLB
o ¢ neomap Spameae el Ce g B Qb0 SAh e B eRkRY) LIRENE T
of t hgoledé&mia@ Busploaseampe kol @fm deteiagbdian guid).Brtiescomgobitisnovithe o t hose
of skill in the art. The hydrotrope conponent in the present invention
conpri ses one or nore polyglycols and/or polyhydric al cohols, preferably a
diol and/or a triol. Preferably, the Coupling system conprises glycerine
and propyl ene glycol. The exact ratio of glycerine and propylene glycol in
the coupling systemw || depend on the desired HLB of the hydrotrope
conponent of the present invention. As the hydrotrope | acks surfactant
properties, the dispersion of the oil phase in the water is not

t hernodynami cally stable, and an enulsion fornmed by m xing the two phases

oy v o o o, o - - o o,




WO 2012/ 064339PCT/ US2010/ 056514 surfactants are nonioni c surfactants.
Preferably, the anmount of surfactant in the conpositions of the present

i nventi orwD0redussed to mnimze the dispersion of the rgairusphiobsesiphase in
t he hydrophilic phase in the creation of enulsions which do not separate
wWithin 2 mnutes fromm xi ng the phases. It has been surprisingly found
that mnimzing the surfactant content and the presence of hydrotropes
allows for efficient separation of the t phases. | n one enpodi pent of the
pr es ePfesanhipdpRtiainay ¢RtER 4N Omgqpﬁqb%g%léymeé@fletg?ﬁ 2 B@tag‘RY‘?rédng free of
Surfa@kﬁm ' hEPYRIERIA CEJl ARG pRREhtEnt b§Y4 B0, SYF &asipht S.
Noni oni ¢ gﬁ\??\zgﬁgﬁ?@yﬁgy@ge use ‘?n@‘{i%ﬂt e(S:Ipquanti ties in th_?a.preser%qafp

i nvent.s@no 18Uchy weighoi@enemlly tleahethylsving\ethee taehiemeahhadridortioimths pr oduced

by the condensati on of al kyl ene oxi de groups drophi lic.] ture) with
an or§2A4 Y@%;‘tﬂ]’%ﬁ‘i’léﬂi’@} @ﬁﬁ@ﬁ _ a_éﬁm??ﬁ?/rag%m%r%é lﬁﬁ&ehglht?f%(m Sromatic in
nat ur Ego@é@dmi a %1@3{1,66@)%%00900%&&@@ PWE/M'A%gpdlﬁheﬁenclmg thageturidet
limted to, the Pluronics, polyethylene oxi de condensates of al kyl phenols,
pr oduthe SANTREEdrénddnom ASP (Wapen dat ). dhe 8V MEMA sapolpxictmayalsp actfs apeact i on
product. of pr.opyl ene oxi de and et hyl ene di.am ne. .et hyl en xi.de condensat es
of al ?’ﬁ‘rli’é?tfﬁgal %&%%gepgﬁareéﬂgilq]a%%rﬁ RgF glaer?‘lﬂ A ?deecgl,vgfnglﬁ%&i: hai n

tertiary_ phosphi ne oxides, |qng chain, dialkyl sulfoxide nd m xtures of
such WQK@H alfydrofFRpe & Y"Pil%ﬂ?a&ﬁa‘l‘%’é‘°€'@8§%‘ﬁ?°‘?"r@\§@ﬁ??§ﬂgm’§f contain from
0. Oooﬂ'y&éﬁogic%%&ﬁg%%h%gﬁed% sBlufidhs ?@Hﬁ‘ﬁ%%)esl&@ 18] MygecoRirResdtt i ons of the

i nvention are Inten r topical usé in the nmouth and so salts for use in
t he pareptephilic norepoirs vdhidulesenbde safastangy inge otichge they havhbydipphilie groypg

trati i ded. Suitable.salts,includ | 1 - t ot
Do P e Rr el Py S Pk IR s h o e i APy ThE 2T O
physi 9*&&5}%’& uB SRy BOhachd o RBTHONDi e that BREESHOTEE £r00S tPENerdR.

(0]

Physi ol ogi cal Ty acceptabl e salts include those derived from .
phaunswrfage g el pyorectiespHadotropesoisghith incthe preserfanyeatiar may infudepragatiq or

exanpl e.aci d addi.tign salt redy | [ 0oj.0gi cal
accep?u {?P%te%lr?f%nrlf‘m X é) > @‘%@%F%%rﬁ‘ oril g%y%(r;&gé%%@déagg&%@’gaﬁg r}%cz'ii)lggﬂsiaddi tion
sal t sinkhimRtholyhydss ek okbls.diydroticpes updtylsinohoprcsat inyeatimaptvalh| HLE stluonf f or
exanpl e those derived fromal kali net aeafﬁ uch as l‘got assiu glodi um or

s s d
al kal fra@ TgariSnAtBeughsany hyHrosoPe ay iba s efHbinHag HEST ﬁﬁveﬁiﬁ%{g&%gfﬁ? ally
accepgﬁ&'sg tﬁ@h%&ro&%e 1tﬂ§y AR AEH VARl TAAD 4% Af PeAGBIPRESic pANWNdN the
art, ftor exanpfe, reacting a surficiently basic Conpound such‘ as an
am nethwnk tthe exastibydabtrepeasifil af tho cotnpegitions willibsldepéndant] upoa dlacegnmapsiséioamton.
100201 Fl uqri Jdop Source: . The al. care conpositions furt }ncl ude
one o em&@pgﬁugp He- rS%r%béYrrtE%g,ﬁbeo.f e CO&S&H%F@%% Efo%rleadgp%%rf tﬁg }h;é \(/)mkde
vari ey hgamﬁ)hwe bERel OF; YoR! AD0viRnR0e sresanthbe tRMLBYEthedsdamplobies of
soluble fluoride in the present conpositions. Exanples of WO

2012/ pise A0 pardus2 1o Eas ti Bsig iweHkinewh te Sroseaf skithinythe pei Ree hretForgl s are

found in U S.. Pat. No..3,6 535 . i : .

4, 885?%@“{%0%5@? ?rgﬁe,nt rv.bétg I (%%;pnasélééoﬁ. déf}&ﬁgﬁ Bl%%rcolg"a{g%gr E@&hy(%}% W dder et
al ., hlosKIN@EdE@Blyhadiel andhy artable Pefieebly Répceggingaystoe chnpasésddydenine sodir ces
include, but are not limted to, stannous fl uori dﬁ’H}%Odi um fluori de

pot asBﬁ%WﬁW &]dﬁ?lgj@?e S T@HP !ﬁ’éﬁUFPIER?r . Wé%@ﬁ%ﬁee‘%lycé) fcPy BesEtrnitle,
anmon 0 , r

cono LAl YRR ALR, ot At o pon TR e A o AR 1 ce

i ncl ubpdosbmriackssufthetantipdepertiasdiha dispensioni dd¢he @bplaserimtba ofakards ahosphat e as

wel | s mxtures_thereof., Wiere the fornul ation,c rises calciumsalts,

the f GoRpdyRawielly Stable, pidAnesapiFion dormed Bk ing R ey edd s ek 08 ent 1 y

bound &9 ANGldNEEHMRE PMseLintnedisly Bl SAdL wikaRnof | uor ophosphat e, rather than
: 5 ¢

merely 1onically bound, e.g., as in sodiumrtluoride. Flavoring Agents

[ 00211qFf3g) O HncCBIBoGABROSH thd BASerInvefiforl VGBLIRNAERY nfré Quikifdricfhidn
flavofing agent. avoring agents d%lc are used in the practice of the

pr eseate kinowerit therart. Soitabdesurfagtan@riaclndsg thbsemvhiekl ategeasonahdy stablie thrjobghaunt @
various, flavori al dehydes, . esters, al.cohols, . and simJar eriaks, as
vel | afédeswé&ngﬁ %e’?eftﬂ%éé‘gloﬁfd%}‘ﬁn%e%ﬂa‘?‘? N Z@%ﬁﬁ?‘éé“&f?&?fﬁ%%%%ﬁ‘#i al oils
i nclude oils of spearm nt, pepperm nt, w ntergreen, sassafras, clove, sage,
eucal yptus, marjoram cinnanon, |enodY linme, grapefruit, and orange. Al so
useful are such chem cals as nenthol, carvone, and anethole. Certain

enbodi nents enploy the oils of pepperm nt and spearm nt. [0022] The
flavoring agent is incorporated in the oral conposition at a concentration
of 0.01 to 1% by wei ght. Chelating and anti-cal cul us agents [0023] The oral
care conpositions of the invention also may optionally include one or nore

- o, . o . o o, o Y .



invention are the sol ubl e pyrophosphates. The pyrophosphate salts used in
the present conpositions can be any of the al kali netal pyrophosphate

sal ts. | nwoent2aiessdenbodi ments, salts include tetra al kalPCTrast@lo/056514
pyrophosphat e, dial kali metal diacid pyrophosphate, trialkali netal

nmonoaci d pyrophosphate and m xtures thereof, wherein the alkali nmetals are
sodiumor WD 2012/ 064339PCT/ US2010/ 056514 potassium The salts are useful

in both their hydrated and unhydrated forns. An effective anount of
pyr op Hedgstatears appriopissprfpctpnistffefepbbs di araennp o5 surfastant in the perpesionsmbugh t o

provi ‘&‘Fe 0& s¢ ?i%%nt%‘n%s E%l%lg Od; @Xﬁﬁﬂgﬂg BQ% eirsg(;)‘lf?%tge R%dr{(p)glé%? 8%?58 E{g%ﬂ These

conpounds al so contri O preservation e C oweri ng

wat er hadrophilit phaderiz yireasedtidn 26 rhuiicai athiclad @nateepaste twithis 2 efinfitbefrbmvent i on

may al so, opti onalli/téli[angl ude one or nore enzynes. Useful enzynes include any
&

of ~ t h8Upgithepiages SESUTRII A B it auBunIZige despiuyieeeniciontnt anthipeases,
mut an ﬁe%énceldfpgcg%gﬁ ydauwglf&aéﬁéie&rse 8@13@& SOhE b BhAEESn F)H@érﬁg%ﬁmleﬂt &grta' n

enbodi ment s, me is a protease, dextranase, endoglycosi dase an
mut anédsepredent mmeattioar thewiod dompnsitionsdare dreezyorsubsanpafnifee obndtgtantsosi dase or a

m xture of .dextranase and tanase. Additional .enz s suitable for use in
Che. pPAReBHHLY AROBI FBINEr B REEBRNA SPHAGANS. NSRiOMARITIaS agBanaRs 4SS B i ng et

al ., Wmed Gaintithi9in ﬂle%g%eﬁtaﬁifenuo§.- FRathoniNaic s‘ﬂlrﬁétﬁm@%%g/ ve-defin&Phs  No.
4,154,815; U S. Pat. . 4,058,595; U S. Pat. No. 3,991,177; and U. S Pat.
No. 3c@9pourds priducediznthsspadandativaradiatkybgneroafdergsouns . (hydroghnilig renagreawithxt ur e

of several c atibl.e enzymes jn,the.current inyention.constitutes Q.002%
Do 5¢ EEbfanEHTRRINENE ERPYETC hn oS S B S o SR e b neles, yor
anot hef sigtabedioi®nic irthah® ifk1eds, biadre hof 10012 tdathe PLirSnilE, oBREhyldhetoR@icor al
conpositions of the invention. Water, enployed in the preparation of

conmre Fdgnsagsat alahpbeiiols, rpsiusts dan wedoEora dhasandenpatioriof gtdenst oxadeywith dhe

i mpur .t r . f i.tLens and
el eSSl S s RTIRALABGRR HBIRBAMEEE e o IE SRIASRL] b
conposlipliatnalcoldis,doagrohai teotfiarwaténe dxiddspibag chdie tdrti@e phatphinedxidds, ioagadded
plus that a nt. which is .introdquced wth ofher materials such as with
sor bi £&0 ewﬂgvﬁw%ﬁ%éﬁeﬂpgxwest 8¢ %tﬁ’ﬁliﬂ§~nT.hel—ﬁ9ﬁB’€§1§HP%Of[stB®E§?FWt hi n

cert alﬁe@ﬁ@ﬁﬁhﬂ@tﬂ‘ftﬁncﬁforﬁ 0809110 6DTPOSY WhidRBof d durfabtafd, SO desirable to

incorporate a hunectant to reduce evaporation and also contribute towards
prese { on L1V i : o0 inpart
Goor T S| ouets B 08, AbE TSR i R 5 QM R R0 ¢
hunecsatstfobasiis thegeesentinhgntionshowlé He E5@6fo1suéb Usé, n thieamowhits and

2012/ 064339PCT/ US2010/ Q56514 enhodi ment or 30% to 65%in anot her enbodi ment
by, weFE GPAB G loSTLROR S FODSLISER'E KEYSD LG CRARPE PhE GG bl e

pol y hydichabRIseRNGL Feddtblly hsRled@b bBBhystAbBcAIR) acceptable in the amounts and
concentrations provided. Physiologically acceptable salts include those derived from
pharmaceutically acceptable inorganic or organic acids or bases, for example acid addition salts
formed by acids which form a physiological acceptable anion, e.g., hydrochloride or bromide
salt, and base addition salts formed by bases which form a physiologically acceptable cation, for
example those derived from alkali metals such as potassium and sodium or alkaline earth metals
such as calcium and magnesium. Physiologically acceptable salts may be obtained using
standard procedures known in the art, for example, by reacting a sufficiently basic compound

such as an amine with a suitable acid affording a physiologically acceptable anion.

[0020] Fluoride Jon Source: The oral care compositions may further include one or more

fluoride ion sources, e.g., soluble fluoride salts. A wide variety of fluoride ion-yielding materials

can be employed as sources of soluble fluoride in the present compositions. Examples of
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xylitol, propylene glycol as well as other polyols and m xtures of these
hunmectants. M xtures of glycerine and sorbitol nmay be used in certain
enbodi nernwe 2ap/tsis9humect ant conponent of the conpositi @03/USRII0I0M6514

[ 0030] The present invention in its nethod aspect involves applying to the
oral cavity a safe and effective anount of the conpositions described
herein. [0031] The conpositions and nethods according to the invention are

useful to nmet hod to protect the teeth cjli ' repair and
ren m%blﬁ%lppéﬁw%elﬁa}gtm@a%l? a‘ie()tlo'r“&tﬁfi‘c@'go{)ﬁi Hﬂi %?"%g ’%%'r ﬁ%ﬁpﬂ?{ egf“ﬂdent al
cariegg, ﬁsﬁ%%,@@sn 581D iphrrgle T} Resahizetd. Par. A3d3 B79IIEA Qo NELAR al.j zat i on of

the teet reduce hypersensitivity of the teeth, and reduce, repair or
i nhi bintorparated heneimbl réfesnon sRepeesgntativg fldenidscivr dowrgesgnelndd, but 4rg @ot limited

| i ght -i nduced fl ugrescence ((QLF) or. electronic.cariessnmonitor, (EC\W,.

L 0032 PEREIGS AyoBtaofud e idra Bruh ST B T RIS ipaEtbivn o
the ofi@drodiliesd SrEcHiulSlDRANRANS atHe FRMSIHE Hnmbtliaatioeids, andeombafaibndieal th
is associated with systemc heal t h, incIuJLn cardi ovascul ar health. The
conpothetepbnkn certdinrambodiments the flaoride intsouree drcduden senpeistiiyoride, seAWdhce
systegic. health, including cardioy I -t hroughout ,
 ngeliids” Rl SR e BRI O R G RS Bt RS ot RS 200

Wi t hi gorififses adlgam ARY, th@llueiddd sahé aretpheferabligalte ahetem the flaotiddisasvilbely

term nus of the range. In addition, all references cited he{ ein are hereby
i ncor pomdite anaiheragdnyr emcts infodingy mortyorrhogrhate, pathedhanmerelygpenigallyng | i ct

in a N Lion.i ent disclosure and that of a cited reference,
t he p?@%lgh%'g'dggglsggturggﬂg%rﬁfefoI s. It is understood that when formnul ations

are dlglscri. begE ﬁhey may be described in ternms of their ingredients, as is
conmoir , notwi thstanding that these ingredients may react with

one a er in the actual farnulation as it is nmad stored and used, and
such @ﬁ%ghct gnhﬁt"éa icﬁ&e&QHE’&S‘ﬁBHSo%ﬁE%WF%GOWW ?31180 fn(gﬁgﬁlaa{faiv%gg Hedtri bed.

[ 0034% 106t 2l JeRMWIIECIEXRIBEES theiplabide STIBRSHcR@t AVEnERIRORHE Muearelotst rat i ve
enbodi ments" within the scope of the present invention. The exanples are

gi venlimikdioy efsontidl loils and warjoys flavering ddehydes, estprs, Aenhols: ardisignlar maferials; ons of

this invention as many vari.ati (o] | : L 0g: th
Lo o YRR DR FRTh SHSn e, RAGRIRSA LS00 ARRELADE b the
addi t §Rarmtiat, pYipe2ing/ Vo33 FAIISREK] 010066 1d cutubgrus howjoranditeswn, bed
herein shoul d be apparent to those skilled in the art and_ are intended to
fal | lgmoni Bmergrapgipin aetio@ngs: nilso EWESTh-ChSBEﬁa}Méﬂ@g“{lU@ dtitul at i ons
of 1 h%e'tﬂb\fgnbeﬁginaeﬁlﬁ)oaﬁﬁaﬁg @rq?lﬂ}rtéﬁ'ét ({%ﬁ%ffp%ﬂe‘?ﬁﬁhﬁ‘ dnd BsHaRMingNt s, wei ght

percentages given wth respec e final dual phase fornulation:
_ p
| ngr eﬂ)‘(ﬁ?]t S The flavoring agent is incorporated in the oral composition at a concentration of 0.01

to 1% by weight.

Chelating and anti-calculus agents

[0023] 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.

[0024] One group of agents suitable for use as chelating or anti-plaque agents in the present
invention are the soluble pyrophosphates. The pyrophosphate salts used in the present
compositions can be any of the alkali metal pyrophosphate salts. In certain embodiments, salts
include tetra alkali metal pyrophosphate, dialkali metal diacid pyrophosphate, trialkali metal

monoacid pyrophosphate and mixtures thereof, wherein the alkali metals are sodium or
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Phase A (hydrophobic) Phase B (hydrophilic) dycerin 7.5 Mneral oil 12
Sodi um Fluoride 0.05 Sodi um Saccharin 0.08 Ctric Acid - Anhydrous
WO 2012/064339 PCT/US2010/056514

potassium. The salts are useful in both their hydrated and unhydrated forms. An effective
amount of pyrophosphate salt useful in the present composition is generally enough to provide at

least 0.5 wt. % pyrophosphate ions, 0.9 - 3 wt. %.

[0025] These compounds also contribute to preservation of the compositions by lowering

water activity.
Enzymes

[0026] The oral care compositions of the invention may also optionally include one or more
enzymes. Useful enzymes include any of the available proteases, glucanohydrolases,
endoglycosidases, amylases, mutanases, lipases and mucinases or compatible mixtures thereof.
In certain embodiments, the enzyme is a protease, dextranase, endoglycosidase and mutanase. In
another embodiment, the enzyme is papain, endoglycosidase or a mixture of dextranase and
mutanase. Additional enzymes suitable for use in the present invention are disclosed in U.S. Pat.
No. 5,000,939 to Dring et al., U.S. Pat. No. 4,992,420; U.S. Pat. No. 4,355,022; U.S. Pat. No.
4,154,815; U.S. Pat. No. 4,058,595; U.S. Pat. No. 3,991,177; and U.S. Pat. No. 3,696,191 all
incorporated herein by reference. An enzyme of a mixture of several compatible enzymes in the
current invention constitutes 0.002% to 2.0% in one embodiment or 0.05% to 1.5% in another

embodiment or in yet another embodiment 0.1% to 0.5%.
Water

[0027] Water is present in the oral compositions of the invention. Water, employed in the
preparation of commercial oral compositions should be deionized and free of organic impurities.
Water commonly makes up the balance of the compositions and includes 10% to 90%, e.g., 40%
to 70% by weight of the the oral compositions. This amount of water includes the free water
which is added plus that amount which is introduced with other materials such as with sorbitol or

any components of the invention.
Humectants

[0028] Within certain embodiments of the oral compositions, it is also desirable to
incorporate a humectant to reduce evaporation and also contribute towards preservation by
lowering water activity. Certain humectants can also impart desirable sweetness or flavor to

compositions. The humectant, on a pure humectant basis, generally includes 15% to 70% in one
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0. 01 Monosodi um Phosphat e anhydrous 0.05 Surfactant 0.1 Flavor 1.1 Dye
0. 00012 0.004 Potassium Sorbate 0.1 Sodi um Benzoate 0.11

WO 2012/064339 PCT/US2010/056514

embodiment or 30% to 65% in another embodiment by weight of the composition.

[0029] 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

compositions herein.

[0030] The present invention in its method aspect involves applying to the oral cavity a safe

and effective amount of the compositions described herein.

[0031] 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 early enamel lesions,
e.g., as detected by quantitative light-induced fluorescence (QLF) or electronic caries monitor

(ECM).

[0032] Enhancing oral health also provides benefits in systemic health, as the oral tissues can
be gateways for systemic infections. Good oral health is associated with systemic health,
including cardiovascular health. The compositions and methods of the invention are thus useful

to enhance systemic health, including cardiovascular health.

[0033] As used throughout, ranges are used as shorthand for describing each and every value
that is within the range. Any value within the range can be selected as the terminus of the range.
In addition, all references cited herein are hereby incorporated by reference in their entireties. In
the event of a conflict in a definition in the present disclosure and that of a cited reference, the
present disclosure controls. It is understood that when formulations are described, they may be
described in terms of their ingredients, as is common in the art, notwithstanding that these
ingredients may react with one another in the actual formulation as it is made, stored and used,

and such products are intended to be covered by the formulations described.

[0034] The following examples further describe and demonstrate illustrative embodiments
within the scope of the present invention. The examples are given solely for illustration and are
not to be construed as limitations of this invention as many variations are possible without

departing from the spirit and scope thereof. Various modifications of the invention in addition to
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Cetyl Pyridinium Chloride 0.05 Water Balance pH NA 5.5 [0036] To

optim ze the preservative system different preservatives are substituted
for pot aswoum2swsizat e and/ or sodi um bezoate in the abovecfrarscubaséson, and
the characteristics of the fornmulation tested for antimcrobial efficacy of
t he hydrophilic phase, flavor inpact, and aesthetics inpact. WO

2012/ 064339PCT/ US2010/ 056514 100371 The Antim crobi al Preservation

Ef fecti veness Test is used to determ ne the anti.m ¢robi al eservation

ef f ecthpseesshews apd degsribed h‘ﬁ%’é&hﬁ‘lﬂé PG @PPIBIR FSE é‘ﬂﬂl"‘gw tﬁ@ an ég‘i F‘red“‘&{}%]%fe

chal ltgqgl?aﬁtgﬁlttheg HES Safie devel oped to withstand m crobial challenges

i ntroduce y nor consuner use. The test is run on an aged sanple (13

meksﬁ?%égﬁr}'ﬁghﬁ Igeté\t;vaﬂ%es two pools of mcroorganisns: bacterial/l yeast and

nol d. i |l enged at a 1 %l evel at day O and at day 7.

Reduct i of the inoculumi.s ni tored over 28.d riad. . The: $ol | ow ng

are tlﬂggﬁccegf’%@étl%r}si"tf filgv?rgﬁ%nr%%?rﬁpmgW@gﬁfﬂllg@n& it e(a-g@%scgglré‘g and

Yeast é%b?x&aggbgweﬁ“@t%-rg‘s"ﬁeéﬁdwetﬁm 408 phagstorpfilatile bacterial inocul um as

det erl?*n' ned by plate count on day 7 follow ng each inoculation. No increase

af t erIngzediéntsf t he second i nocul ation and for the remai nder of the test

W thin normal variation of the data. -Myl d nmust shoy a %0.0%reduction

(1 log) of the nold inoculumas determ n%lais%@‘th_e pl at e %%g;i on _day 14

fol l owi ng the second inocul ation (day 216hydm@hebier ease fHHWHIA4 to day

21 of the second inoculation of the test within normal variation of the

dat a. G@E®B1 Fl avor is eval uated via an BFganol eptic eva dat i on by trained

flavorjsts. 100391 Aesthetics are eval ua{fd by a visual conparison to a

cont r LM e having the sane types and'fevels of colorant and flavoring

agents.,..100401. Results of the conparative_ testing are as Il ows, where a
Soipadtetif 093

"\ Criteria are net, and an "X" indicates criteria are not met.
Sodium Saccharin - 0.08
Citric Acid — Anhydrous - 0.01
Monosodium Phosphate anhydrous --- 0.05
Surfactant --- 0.1
Flavor 1.1 -

Dye 0.00012 0.004
Potassium Sorbate - 0.1
Sodium Benzoate - 0.11
Cetyl Pyridinium Chloride - 0.05
Water - Balance
pH N/A 5.5

[0036] To optimize the preservative system, different preservatives are substituted for
potassium sorbate and/or sodium bezoate in the above formulation, and the characteristics of
the formulation tested for antimicrobial efficacy of the hydrophilic phase, flavor impact, and

aesthetics impact.
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PreservativeNa benzoate (Cu 0.44%\Na benzoate @0.11%9. 11% NaO. 11% Na
benzoate/ 0. 1%</ 0. 0019M I T sorbate i AlV Mcro robustnessAr In vitro eff.N Al
Fl avor i mpachi/sesvhetics inpact VWA V Sodi um benzoat e proviusedoassept abl e
m crobial control alone at 0.44% but this |evel had an adverse effect on
f! avor. Wien the amount of sodi um benzoate was reduced, the |evel of

m cr or obust ness was reduced. The ideal fornulation was a conbi nati on of

sodi um bezoate at 0.11%with |lo evel s ot assi um sorb 0. 19
net hyﬁ“ﬂ%ﬂtﬂ?ea&%‘llm’r?&??éé(ﬁwsifﬁaflengéflf%‘fenﬁﬁioltéﬁplﬁé‘ae @d@eé’ﬂfr}e f(‘e;r f)bi al/() e? 1[ i cacy

Wi t hoyt,: ' f -
2012/ DB P B Ty e BB D s rput hwash

c onpr daibhgchallépdriessh Pddocts kessdevelmpbd tr withstdidonistabsa challangely iotrodised band an

ef fecti t of ti d | i i
cod TBRhGTREe s JHEFShiebh BAFE AES TN P k oL her Bofol 58 g™
mout Sothickldl l'slmwpsét%w {Z%&L@ ahY BoRE. MRS r6 QIR N @allerpRIRE 4 $€5 l@kygaerin

and/ or propylene gl ycol . e mout hwash of any of the preceding clains
wher eday Q el dtyldy 3pRebiatioplvd the ivoemun demonitored pverdl Bcdaydefipdni ies opr opy |

nyristate, mneral oil, an edible oil d inations thereof. 4. Th
nout h@&}é{“&afaﬁv SFRle SPEEA 4P o%¢1¥ar§§@w§1?i§?n t he hydrophilic phasee
conpri ses 1HQtchiy Ah@ Y AREMER RRON rH9.9% redittonrpdtowpsirthe bacayal dhoduhen as
precedi ng clains wherein the preservatives are present, separatel rin
éﬁe grf)z/fég‘fe 0.1

conbi ¢eiermaned byplatroionniomgaynd fofprwingpachgneedaiion. QN Bwgeassyiter Al

- 0.5% tassi r 9 - . f of the
prece |C%€£@$%®%%Jﬂc%ﬁpf§?§]?rﬁgg)m%ﬁs{groc{%e? 1?@%%%3%?%2@%@%%d (ii) 0.05%
- 0. 2% pot aasliduinss stidvah 0 e feductibrOQUbgPef the B8 Moduluin. as Heterminet thydbd of

cot yI Pgieca aieh FOFTlsenG 0 o BACHUTHERBAL r o g 154 15RO
0. OS(yﬂay 21 of the second inoculation of the test within normal variation of the data.

[0038] Flavor is evaluated via an organoleptic evaluation by trained flavorists.

[0039] Aesthetics are evaluated by a visual comparison to a control sample having the same

types and levels of colorant and flavoring agents.

[0040] Results of the comparative testing are as follows, where a “\ indicates criteria are met,

and an “X” indicates criteria are not met.

Preservative Na benzoate @ 0.44% Na benzoate @ 0.11% 0.11% Na 0.11% Na
benzoate/0.1%K /0.001%MIT
sorbate

Micro robustness N X V

In vitro eff. v v Y V

Flavor impact X v Y V

Aesthetics impact Y N y V

Sodium benzoate provided acceptable microbial control alone at 0.44%, but this level had an
adverse effect on flavor. When the amount of sodium benzoate was reduced, the level of
microrobustness was reduced. The ideal formulation was a combination of sodium bezoate at
0.11% with low levels of potassium sorbate (0.1%) or methylisothiazolinone (MIT) (0.001%),
which had good antimicrobial efficacy without detrimental effects on flavor or appearance of

product.
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8. The mout hwash of any of the preceding clains further conprising a
pyrophosphate. 9. The nouthwash of any of the preceding claims further
conpri si yoaorymsiiset i ¢ ani oni ¢ pol ymeri c pol ycar boxyl at @CTAB2010l0865md Ut hwash
of any of the preceding clains further conprising a fluoride ion source.

11. The nout hwash of any of the preceding clainms which is ethanol-free. 12.
The nout hwash of any of the preceding clainms further conprising one or nore
of humectants, flavorings, and surfactants. 13. The nout hwash of any of the
pr ecedinigis ¢laahs®iswerei n the hydrophilic phase conprises an effective
anount of the preservative. WO 2012/064339PCT/ US2010/ 056514 14. A nethod

t 0 i npr évéuadphdsemeaithwiesheapirisingg appl yi ng an effective amount of the

nout hwash of any of the preceding clainms to the oral cavity of a subject in
need t hemgdfophdicgphasepdbydrophobinphdsiet a hytrataeneoanddn eféastisg amaviteda b. reduce,

repair or inhibit early enanel.|lesions, c. reduce I nhi hi

demi ner &F§SSREIGRS eéﬁ‘fgmpf% e&?yﬁg%%wgpﬁﬂryaﬁqd&{n § Fnzt(’% & cr)t;,{%stsﬁlfﬁ SProsgAnde

hyper sepginbintibys @brebfie teeth, e. reduce or inhibit gingivitis, f. pronote
heal i ng of sores or cuts in the nouth, g. inhibit mcrobial bio film

for [ [ r CAVi . | | [ I | evel s
. ) B el R i .l s
propylene glycol.

3. The mouthwash of any of the preceding claims wherein the hydrophobic phase comprises an

oil selected from isopropyl myristate, mineral oil, an edible oil, and combinations thereof.

4. The mouthwash of any of the preceding claims wherein the hydrophilic phase comprises the

hydrotrope component.

5. The mouthwash of any of the preceding claims wherein the preservatives are present,
separately or in combination, in amounts by weight: MIT 0.0005 — 0.15%; sodium benzoate

0.1 — 0.5%; potassium sorbate 0.05% — 0.5.

6. The mouthwash of any of the preceding claims comprising (i) 0.05% - 0.5% sodium benzoate

and (ii) 0.05% - 0.2% potassium sorbate and/or 0.0005 %~ 0.01% MIT.

7. The mouthwash of any of the preceding claims wherein the hydrophilic phase further

comprises cetylpyridinium chloride, e.g., in an amount of from 0.01 - 0.1%, e.g., 0.05%.
8. The mouthwash of any of the preceding claims further comprising a pyrophosphate.

9. The mouthwash of any of the preceding claims further comprising a synthetic anionic

polymeric polycarboxylate.
10. The mouthwash of any of the preceding claims further comprising a fluoride ion source.
11. The mouthwash of any of the preceding claims which is ethanol-free.

12. The mouthwash of any of the preceding claims further comprising one or more of

humectants, flavorings, and surfactants.

13. The mouthwash of any of the preceding claims wherein the hydrophilic phase comprises an

effective amount of the preservative.
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I . reduce plaque accumul ation, treat, relieve or reduce dry nouth, k.

whi ten teeth,

1. enhance system c health, including cardiovascul ar health,

m reducewenoriwmief the teeth, n. to imunize the teetRCAGH2OWH5EAS i ogeni C
bacteria and their effects, and/or o. clean the teeth and oral cavity.

14. A method to improve oral health comprising applying an effective amount of the mouthwash

of any of the preceding claims to the oral cavity of a subject in need thereof to

a.

b.

reduce or inhibit formation of dental caries,

reduce, repair or inhibit early enamel lesions,

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

reduce or inhibit gingivitis,

promote healing of sores or cuts in the mouth,

inhibit microbial biofilm formation in the oral cavity,

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

challenge,

reduce plaque accumulation,

treat, relieve or reduce dry mouth,

whiten teeth,

enhance systemic health, including cardiovascular health,

reduce erosion of the teeth,

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

clean the teeth and oral cavity.
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