WD 2012/ 064341PCT/ US2010/ 056518 ORAL CARE PRODUCT AND METHODS OF USE AND
MANUFACTURE THEREOF FI ELD OF THE | NVENTI ON [ 0001] This invention relates to
a nout hwasb 20mpni4si ng sol uble salts of zinc, e.g., zinecCtiuscavasesand a
preservative selected from net hylisothi azol i none, benzyl al cohol, glycerol
nonocapryl ate, and conbi nations thereof, as well as to nethods of using and
of maki ng these conpositions. BACKGROUND OF THE | NVENTI ON [ 0002] Because of
their high water content, nouthwashes present particular challenges in
preventing mcrobial contam nation. Wile zinc salts are known to have

antimcrobial actiVvidyar d@ﬁ PR@D@@‘F%IBME’F?@@S”O? ion in the

nout hwash - they are not effective against a m crobial challenges, and it
is therefore desirabl e toANRMANUMESHIRBIIHEEOR t he fornul ation

Sel ection of the preservative is not trivial, however, as the zinc ions may
react wwth fornulation ingredients to forminsoluble precipitates or

chem cal Iy unavai | abl e conplgxes.of fagi INVIENTiesy ef fectiveness of the zinc
or the preservative or both. Additionally, sone preservatives negatively

af f ec{0G0AE t aBtiginyentaestehissite 8 nofutltwesh ppogusing s¢iblalsklys ofzomy eigt.izowal agent s

such as et hapol and parapen .preseryat.i ves be undesirable for certain
il ¢ A 0TS PR Cae T BeL pS RPBE AT A Ao ehERESL 5 need t o
i dent ifooédpy19SshdRioRRia(dhE MRrdE QR kel If Rlto Hehold§ oMM SNRISITERaKGIMPESST NY
zinc salts. BRIEF SUWARY OF THE | NVENTI ON [0004] 1t is now surprisingly

di scovempepittdigt nout hwashes conprising a soluble zinc salt and a

preservative sel ected frgﬂk%ﬁgggﬁgﬁ)6%Q§§gﬁ%?ﬁk%%3$hiazolinone, benzyl

al cohol, glycerol nonocaprylate, and conbinations thereof, are stable and

ef f ecj000g] TIBecahRofSddit higRwabke coiterit, @xamplashes prasedipatticnlachsingdd i@ source
of soluble zinc ions, e.g., zinc citrate. [0005] The inventiaqgn thus,
enconPrEySHinggRigrobidl centampitiont WoHe zisdalirearn kervivio haye agtimirsotighstivifar are
ef f echjy § ihdl:e!cii 'ﬁ@iﬂg&ih.’}ﬂn&{ 0 HGhaGh E'ag; ~a&18$' IIRE LRRQE aPLAGYA micRBME NI
| evel s of acid produci ng fcatlogenlc acterra, remnerafizing teeth, and
i nhi brhalleggesy arrdeidisthergfoge dgirableits inclthie preseenativasrin diesforreuleom aSdesion of
co npoaqletplrgsggva?igg isql%'% pr?vqa , i[l(?ngjeg%rs] tﬁehz?nco{ogls m%f/t \r/elatc%/ wﬁﬂ ?ox%{’u?zxiogqngredients to

form insoluble precipitates or chemically unavailable complexes, impairing the effectiveness of

the zinc or the preservative or both. 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 indication or in particular markets.

[0003] Accordingly, there is a need to identify improved preservative agents for use in

mouthwashes comprising zinc salts.

BRIEF SUMMARY OF THE INVENTION
[0004] It is now surprisingly discovered that mouthwashes comprising a soluble zinc salt and
a preservative selected from selected from methylisothiazolinone, benzyl alcohol, glycerol
monocaprylate, and combinations thereof, are stable and effective. The zinc salt may be, for
example, any orally acceptable source of soluble zinc ions, e.g., zinc citrate.
[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
acid producing (cariogenic) bacteria, remineralizing teeth, and inhibiting or reducing gingivitis.

The invention also encompasses compositions and methods to clean the oral cavity and provide



WD 2012/ 064341PCT/ US2010/ 056518 i nproved net hods of pronoting oral health
and/ or system c health, including cardiovascular health, e.g., by reducing
pot ent i alwban12#psisem c i nfection via the oral tissues. [POOABRIil®s65MYeNt i on
t hus provi des a nout hwash conposition (a Conposition of the Invention),

conprising an aqueous solution of an effective anmount of a zinc salt; and
an effective anount of a preservati ve sel ected from net hyli sot hi azol i none,

benzyl al cohol I eroI nono apr a and conbi nati ons thereof. [0007] The
Conpoénpioyed msth H’YHV@HPE eﬁl %{wﬁiﬂr sydenaigdicalthy ﬁ%ﬂlu(ilﬁ@%éioé(ﬁ%%‘ afe. g. ,
sel ec‘h@&ithf E%mb G‘@du%[ é‘htﬁf foﬁﬁy@s%mlc%ﬁ'f"e@ \?}Q 1 orgl s¥1? vitam ns,

m neral s, yrres mect ant s eners, d| t| onal

ant i m[Qﬂ%bl aITlmgemmLonalddlm«mdeslamomhwaslmmv;ﬁmnohl(a@@mmgmon obther i ngs

and/ Oﬁ conbi nat| ons thereof. P particul ar enbodi ments, the invention may
conpr HEENHAN RPN E A RCAGSUHOB O exanpl e pol yphosphate, e.g.,
pyrophosphate, tripolyphosphate, or hexanetaphosphate, e.g., in alkali,
e.g., l'sodi aneipctysraosniphasang sitognd . and/or my conprise a synthetic

ani oni ¢ pol yneri c pol ycar boxyl at e, such as 1:4 to 4:1 copol yners of maleic
anhydtii de en eﬁfethe\nmonnmfcatmeser‘pﬁ@lvy relestedipm re@thylusemlwlhhynq,l heatylir at ed

nmononer, fq o r of rre t her/ mal ei ¢ anhydri de.
[ 0008] Ef f ec{cfﬁ\%&eﬁ qﬁoelf(ﬁ go o[)cap%/ﬂ‘? eg%rpvn¥1% tﬂ%ﬁofhe Corrposi tions of the
nbi nati on, are, . as foll

| oec i o SHY te%t@ﬂé@@%ﬁnﬁnﬁl@n nisontpribp Lt b e sigse el

al coh@loin dRSsY rﬁé}@'af QaRYosuffaBants, Qo%nts Qta%ﬁr(@ nﬁn&also N YneR! e MeEr Ol
nonocapryl ate: O. 01%to 0.25% ycero m)noca ry It)e is an octanoic acid

nmonoeSvmectts, thgkweer, adlditiomalmetiniczsetial aavlas,laédit@n@ls)rmxxgaawds, @vexingsnnol ex

Chem | i th azolino nz cohol are readi
cver| Efpting bt bR Ial AL BRE Fr b S ABERRRREN B ER B g oy, EfiStee”
enCOﬁE@SﬁB&alﬁiﬁhb@gb‘ﬁt ﬁﬂrmampuerp@ly@a@épylatrege SOpPOphdsphas, teibbBphdspRate N

application to the oral cavity, e.g., rinsing the oral cavity, optionally
in coRpmatanbasrlietenc Br iksHklg, €. & osoghu}n PIeRAiRSEIVEY saltfRTTR; andfos mayt OBIPTISE adent al

carie r 0 mel ,

oo, . Sphiiclenl B fmEEOR ool Mtk Ay R £a REE Yol FEL T bl Wt AR

el ect or aad wd:thrahemexrmﬂgmemmm et EGNYally(unsathrateduceomer, fonlekdhple a co-

dem neral i zafi ro neralization of the teeth, (iv) reduce
perB%legﬁefP{/‘?’FglyEl nYllE)Féh‘?nPé’éaﬁﬂ r[}?%35(1“td&tluce or inhibit gingivi 'Ei s? (vi)

pronDte healln of sores gr cuts in the nmputh, (vii) reduce levels of acid

pr odul098] badifisciixe amoynts forthe priesarvatives ingha Corwositors of the Iné(ﬁ@filw ytic

Dt oLt APoPRIHARAHARPL! LSRR OS8Rl Nt 1Sy 11 4 0B Bloghis of 1 m

atron int ora at

foili cavi t rai se and/ or ‘mai ntain pl ague
| evel 8.184, eag 01084%: 001 EorD). @i%;l bmzygalsqzlgﬁ;rlesshhdtﬂ ente e.g(,0.05 Qdﬁ%ee gl aque

accumyl.ati on X1 trea r mouth, (xiii) clean, the
oot M o Byeb oL bpg epiars | BRI S 0 35t e oL niRP e fsbim artanicye

| MUNjeRodae viell cddabdtthefetlyQ98iMibte &%x%ﬁﬂd%lv@ld(lﬁﬁolé% mheanoar)o not e
system c heal th, 1ncl udi ng cardi ovascul ar health, e.g., by reducing

pot enMedwlls@hlagylsrmm(MIThwchqn@ﬂ alqokol 4re resddly aviilbleefsom BEFFACYPDSDESER! PTI ON
OF THE | NVENTI ON [ 0010] The invention thus provides, in a first enbodi nent,
a nout@®dksh (Tenpastion dmther &)compasses methods comprising applying compositions .

effective upon application 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, 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,
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conprising an aqueous solution of i.an effective amount of an orally
acceptabl e soluble zinc salt; and an effective anount of a preservative

sel ect ed woemametdayl i sot hi azol i none (M T), benzyl al coh®CI/uskeromseshs
nmonocapryl ate, and conbi nations thereof. for exanple, any of the follow ng
conpositions: 1.0.1.Conposition 1.0 wherein the zinc salt is any source of
soluble zinc ions, e.g., selected fromthe acetate, benzoate, borate,

brom de, carbonate, citrate, chloride, glycerophosphate, glycinate,

hexaf (1gbinBdit mickbeal byyfumdermationip the oryl 584N, Cplirpisaand/ oRRABISRIpgYH RHe,
silic Q3 | ¥l n

B L R T LK
hyr oxredieve dr. ied@ceTdng nfoarte gaiihgeaothp osith ammh ovdh eaatyn(xiw) ereduceccresdn, (xg)

di ssolyed zinc citrate. 1 0,3, The, foregoi ng,conpositijon erein the zinc
sal t MaiteR ey vy mympizs the igeth &taamy?ﬂn%xgsmg??%.e 2 AR Obfxv\t{\‘/EBmF’b‘%t%goi ng
COMPOgstdnflB feMH IR Ilid \CurdibPscsiat healh, £E CBERIIUEIMEFORAA hPsy3teiic % €. J.,
0.1tol1w % 1.0.5.Any of the foregol Rg compositions wherein the

pr esemfationas the erghtiement in anounts as follows: i. MT: less than 0.1%
e.g., 0.0005 - 0.1% e.g. 0.001% O.01%or 0.05% benzyl alcohol: less than
0.5% e.g., 0.05 - ODEYMLED@ESCRIATIGNIDBMTHH INVENYE@Nol nonocapryl at e:

0.01%to 0.25% . WD 2012/ 064341PCT/ UUS2010/ 056518
TOO?O] Tﬁ)e invention thus prov?des, ina f%Jrst embod?ment, a mouthwash (Composition 1.0)

comprising an aqueous solution of
1. an effective amount of an orally acceptable soluble zinc salt; and

it. an effective amount of a preservative selected from methylisothiazolinone (MIT), benzyl

alcohol, glycerol monocaprylate, and combinations thereof.
for example, any of the following compositions:

1.0.1. Composition 1.0 wherein the zinc salt is any source of soluble zinc ions, e.g., selected
from the acetate, benzoate, borate, bromide, carbonate, citrate, chloride, glycerophosphate,
glycinate, hexafluorosilicate, dl-lactate (trihydrate), nitrate, phenolsulfonate, silicate,
alkanoates having 8-18 carbon atoms, salicylate, stannate, sulfate, tannate, tartrate, titanate,

tetrafluoroborate, oxide, peroxide or hyroxide.

1.0.2. The foregoing composition wherein the zinc salt is dissolved zinc citrate.
1.0.3. The foregoing composition wherein the zinc salt is dissolved zinc citrate trihydrate.
1.0.4. Any of the foregoing compositions wherein the zinc salt is present from 0.05 to 2 wt

%, e.g., 0.1 to 1 wt %.

1.0.5. Any of the foregoing compositions wherein the preservatives are present in amounts

as follows:
i. MIT: less than 0.1%, e.g., 0.0005 — 0.1%, e.g. 0.001%, 0.01% or 0.05%;
il. benzyl alcohol: less than 0.5%, e.g., 0.05 — 0.25%, e.g. 0.1%; and/or

iii. glycerol monocaprylate: 0.01% to 0.25%.



1.0.6. The foregoing conposition wherein the preservative is MT. 1.0.7. Any
of the foregoing conpositions further conprising an anti-cal cul us agent for
exanpl e pabyeptrasgdiat e, e. g., pyrophosphate, tri pol yphospoais2010056518
hexanet aphosphate, e.g., in salt form e.g., sodiumor potassiumsalt form
e.g., in an anmount of fromO0.1 - 3% 1.0.8.The foregoi ng conposition
wherein the anti-cal culus agent is a pyrophosphate selected from

t et rasodi um pyrophosphate and tetrapotassi um pyrophosphate and m xtures

t her eb:6. 1. 0. TheThegoive sguppsitienrpersin the areservplivesis AMY10. 1 to 1%t et rasodi um
pyrophosphate and 1 - 2% tetrapotassi um pyrophosphate, e.g. 0.25 - 0.75%

t et r abO0di. um Pymopitbs feitegoengendnposdions furBss canprapeg asituealpyuoggeosonat e.
1.0.10. Any of the preceding conpositions conprising.at least o pol yrer
el et et XmBInRpBIRG e hE greBr ey Rib PR o iersh F pnrgaiespise e

pol ycar hexmt ffr@, e gyssdias d?;pbték’éiﬁlﬁ'sﬁmf&ﬂ, e8! e hn ARMbeM GO FONH0 GOPPLY Mer s;

pol ysaccharides (e.g., cellulose derivatives, for exanple carboxynethyl
cellu or I i : 1 ageenan
T e Com e R B B o o
conpr i sisalgctad $tpnt teersodiam ppopbogpbaty med iatrapathssoem pgsophedpbate@nd mixturesan
anount o% l1: 10% e.g., 2.5 - 7.5% 1.0.12. The foregoi ng conposition
wher ei n BHESynt heti ¢ ani oni ¢ pol ymeric pol ycarboxylate is a 1:4 to 4:1

copol yner of maleic anhydride or acid with another polynerizable
et hyl Liial | yl hgrereeeing campABiefhetmpresing 0.k ﬁw teaspgumep Aephasahaty endhhydri de

havi ng @%g%‘(tﬁ%&%és% i kx%?h%sfpg{gt\lé\é%grcﬁ.zﬁ-oaﬁ% tbPas8d ARPp AP AAh A O R 1.6Q"

exanpl e he foregoi ng conposition conprising a

co- pol yne¥% ¢dtrapetaksiim\piyrophosghater / mal ei ¢ anhydri de havi ng t he general
structure -FCH2- CH( OCH3) - CH( COOH) - CH( COOFI ) n vi scosity of CP at 25 C of

1- 3kCP.1®. g. ,Anly. otXAOpreCdlingetanpiaitiona kompligng htdeaspongiidly@tr selddFrom 3000k D,
e.g., 1.98x106, for exanple in_an angount by wejght of 1-10% e.qg., 5%

1.0. 14. mfyeéw_?qqeeg?xceﬁé@m%w@awq%ﬁ%c Wh‘/aﬁb?@&f’é% ﬁa‘_glb@-mbéVém%meél.Y_fs. Any
of the Tef{PaRIAGaGOTHRH bR ol HElFbcRIPIdCALBE ArRA&, RTRnAR! d 10 free

carboxymethyl cellulose or polysaccharide gums, for example xanthan gum or carrageenan

‘gum); and combinations thereof.

1.0.11.  Any of the foregoing compositions comprising a synthetic anionic polymeric

polycarboxylate, e.g., in an amount of 1 - 10%, e.g., 2.5 — 7.5%.

1.0.12. The foregoing composition wherein the synthetic anionic polymeric polycarboxylate
is a 1:4 to 4:1 copolymer of maleic anhydride or acid with another polymerizable
ethylenically unsaturated monomer, e.g. methyl vinyl ether/maleic anhydride having a

molecular weight (M.W.) of 30,000 to 5,000,000 daltons, for example 1000kD — 3000kD.

1.0.13. The foregoing composition comprising a co-polymer of methyl vinyl ether/maleic
anhydride having the general structure +-CH,-CH(OCHj3)-CH(COOH)-CH(COOH)-}, ,
viscosity of CP at 25 °C of 1-3kCP, e.g., 1.7x10° CP, and nominal molecular weight of
1000kD — 3000kD, e.g., 1.98x10°, for example in an amount by weight of 1-10%, e.g., 5%

1.0.14.  Any of the foregoing compositions which is ethanol-free.

1.0.15.  Any of the foregoing compositions further comprising a basic amino acid in free or

salt for, for example arginine, for example in an amount of 0.1 - 3%, e.g. abot 0.8%,



salt for, for exanple arginine, for exanple in an anmobunt of 0.1 - 3% e.qg.
abot 0.8% WD 2012/ 064341PCT/ US2010/ 056518 1. 0. 16. Any of the foregoing
conposi t iwoefxmidaer conprising a sol ubl e cal ci um sal t, PeTgIS2019056¢s ed from
cal ci um gl ycerophosphate and salts of sol uble carboxylic acids, and

m xtures thereof, e.g., wherein the calciumsalt is selected from cal ci um
citrate, calciumnmal ate, calciumlactate, calciumformate, calcium

fumarate, cal cium gl uconate, calcium]|actate gluconate, cal ci %’21 aspart at e,
and cacibum ﬁ@mfd afasegoingicampasifions frther é‘é}flP“%n@aiqluNﬁfalﬁfu“B b rgecedi ng

conmposi td.ERSf %1}]&18%]?%&5‘1}}1@99 1fatd dddQhird ggarb&)ﬁllc’acﬁs %n‘d%lkgﬁ'%oal t,

for exanple so |um ere| nt uoride’i s coval ent und to
anot her thtroof, eg., gvher@n themafcium) sadpisasipbtad &onf cilciexanfpdte caledinnmalate,

nonof | uor pphosphat e, uor osi l.i.cat SOdI m fl uorosiljcate or
oot P RRB s celsten Famet: paltE RS er sl BT A B St o ani ne

fluori degl%ﬂaﬁoég?élﬂﬁtabﬁ’i}%té hed @ﬁ@lunﬂprgpl%ﬁatl%d%&ﬁﬁgg #gre6OMPOSI ti On wherein
the fluoride salt is present in an anount to provide 100 to 250 ppm

avail abl e flu rising
sodi um%f e/uorllgﬁ«-:}; ?fﬁh%érege ﬁ%&gm&?%@ ggﬁﬂgﬂgngg@m 8@}/é éo%?& g% ny of the
pr ecedi Mipocidapasifod mmp%imdmnm fludvédep bl whedeat t%eﬁnoﬁdems doBalerglyghourid %o

1.0.21. Any of the prece iti ns furthe ri sing. an. abrasive or
parti culPter 30p. 2. A@m@?ﬂP Bhbnbe iR S EBRIpae ltlﬁndﬂ"@wéﬁ‘ﬁborgnhgmha noni oni ¢
surfact afiforodflidite, elg s8BuAMIRGsiREatd &M BortumAiord PhicafX BFR fiSorbsditate %e% ect ed
from pol axanmers (e g., polaxamer 407), polysorbates (é.g., polysorbate 20),
pol yoxylhehyﬂiromgﬂlﬂiﬁateednmsﬂwndoaﬂld ¢amlynatique ithassofl 40 hydrogenat ed castor
oil), and m xtures thereof. 1.0.23.Any of the precedi ng conpositions

conpr i Hilsgy atTHeQﬁlSdedim@eohiprm'ﬁbmwﬂlereﬂn De ZdoAdky sadff is phsemrie ae dinngntdonposi t i ons

conprisin | east. one hu el ected from
P prgvﬁe 100 to 250 ppm avai qeble uori e.

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

0.1%, e.g., 0.05%.
1.0.20.  Any of the preceding compositions wherein the pH is between 7 and 8§, e.g. 7.5.
1.0.21. Any of the preceding compositions further comprising an abrasive or particulate.

1.0.22.  Any of the preceding compositions comprising a nonionic surfactant, e.g., in an
amount of from 0.5 -5%, for example 1-2%, selected from polaxamers (e.g., polaxamer 407),
polysorbates (e.g., polysorbate 20), polyoxyl hydrogenated castor oil (e.g., polyoxyl 40

hydrogenated castor oil), and mixtures thereof.
1.0.23.  Any of the preceding compositions comprising at least one humectant.

1.0.24.  Any of the preceding compositions comprising at least one humectant selected from
glycerin, sorbitol, propylene glycol, and combinations thereof, e.g., in a total amount of 10-

40%.

1.0.25.  Any of the preceding compositions comprising polymer films.

1.0.26. Any of the preceding compositions comprising flavoring, fragrance and/or coloring.
1.0.27. Any of the preceding compositions comprising at least 50% water.
1.0.28. Any of the preceding compositions comprising an antibacterial agent selected from
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gl ycerin, sorbitol, propylene glycol, and conbinations thereof, e.g., in a
total amount of 10- 40% 1.0.25. Any of the precedi ng conpositions

conpri si nyopoiyoses41fil ns. 1.0.26. Any of the precedi ng cecpas2e00nES18
conprising flavoring, fragrance and/or coloring. 1.0.27. Any of the
precedi ng conpositions conprising at | east 50% water. 1.0.28. Any of the
precedi ng conpositions conprising an anti bacterial agent selected from WO
2012/ 064341PCT/ US2010/ 056518 hal ogenat ed di phenyl ether (e.g. triclosan),
her bal dwtagspated diphersd st (eag. taglpsany, diegpal extipstsind wsentizlawls (C.goEpsemeryact |

magnol i r A . I I [ . | ;..gitral
i moki ¢ o e, R et BRIty B Rl B ep A e anioE ShNAGGR el
gpigalIggmHEmhkmxdgghhm?yaghdﬂmﬁ}qﬂﬁakggtﬂﬁﬁgdﬁseaggyn&mh&hhggﬂhgaﬁﬂg,

i sguani de anti septic e. g., chlorhexidine,. alexidine or octenidine),
quat er nawwgﬁﬁ%trﬁcgﬁ% RO S (recty bisgeanidq Piseriich (G eHPBrxidine dpgylide
benzal kqpi Al Qr i C o [Wp" C L :
Nt et r agnoy i I PRk S ARAR PURb (B TPV AR Phodds (GO 1 s,
hexet i dibeezallbatienictionde, tsatpaylpandinaym pldurido(i@® ) pNiteteadedd4vethiipgtidinium
salifluo t al. ions (e.q,. t annous sal.ts, copper.salts, iron
ol ts) - BiordtAREPRY phsihs ehSselice. BlBaRa s d5eeoRbas®. Phgdbgen
per oxi dgediRd!fdeBhEHAnSIOGENbLR SHRY HReH X8 (8., @@ﬁ@m@l@e&?ﬁe%altsﬁ%&@ﬂsﬁ acid
and its salts, nonoperthalic acid and its salts and esters, ascorby
st ear at sanglirasipe, prapelssindexya¢refing sgantsiees., lidumgey peroaideobuftaredhsndiym
salicyl anil. dom phen hrom.d el nopi , _noctapinol. and ot her.
pi peri di ﬁf)oxgg(?ﬁ%ea‘%rip\?gosx A %?aﬁe)p&iet}ﬁga{}caatcf%%@kscﬁ%ﬁ%f?‘?@pgﬁl?ﬁlg ;acgir?&gﬁﬁsf?lttﬁ es of
any of tahe eftofsegebidgl stéar@tez&ee?msa@f)sihaalm sledd, g £y FPIsducEiaMs, conpri sing

an antioxjdant, e.g., selected fromthe group consisting of Co-enzyne QLO,
PQQ Vi tsaligytandideydemihgn pronyide.defopinolppetapinplaind other gipeRfipp eayaiveand

m Xt ur .e%iéi}?ggeﬁt%fatii&soQg}%ﬁ%ﬁé&)&;%d%%ﬁé&fﬁﬂ% Bﬁth‘é%%g@%ly ons conprising a

whitening a of the prec g conpo ons conprising a

whi t en b@g ag?ﬂ{g osfedqee ! 8éjdirfr1é?orp?€ocs\}ﬂﬁ(')ints %(tg]rl(ralggsng%%rlb%r} g%(gdsa%f; tﬁ%(,j, Csfg{eot%nﬂ ix{(l)gasjﬁ]lreou P

consi sti'ng of peroxi 68" a or

per oxy agréls, conyipEb falé-tesmaQ i, PO Viednhia s Mitefieof Vithméh A2BATY of the
precedi ng conpgsitions further conprising hydrogen peroxide or a hydrogen
per oxi déngBelecdithiqthigne, and myxiyessdhsrad. or a peroxi de salt or conplex (e.g.
such as peroxyphosphate, peroxycarbonate, perborate, peroxysilicate, or
per sul-pRAt e eintad:the precedizmeninepastions aempasing g phoephaegentsodi um per bor at e,
sodi um car bonat e peroxi de, sodi um peroxyphosphate, and potassi um
persul.Pate), Aoy dyhk pgesdipeeaxpaidiops cgmprisicpapheresg sgai seectéd/ftomgen

b ccedi U eoEaRt s e rormare S8t FrsishaE RO Ries el APt n or
pr event peRafodited pertixlad 8BRpochBres, aflCorbinSitink @s2ébL,
1.0.32.  Any of the preceding compositions further comprising hydrogen peroxide or a
hydrogen peroxide source, e.g., urea peroxide or a peroxide salt or complex (e.g., such as
peroxyphosphate, peroxycarbonate, perborate, peroxysilicate, or persulphate salts; for
example calcium peroxyphosphate, sodium perborate, sodium carbonate peroxide, sodium
peroxyphosphate, and potassium persulfate), or hydrogen peroxide polymer complexes such

as hydrogen peroxide-polyvinyl pyrrolidone polymer complexes.

1.0.33.  Any of the preceding compositions further comprising an agent that interferes with or

prevents bacterial attachment, e.g., ELA or chitosan.

1.0.34.  Any of the preceding compositions further comprising a physiologically acceptable



1.0.34. Any of the preceding conmpositions further conprising a
physi ol ogi cal | y acceptable WD 2012/ 064341PCT/ US2010/ 056518 pot assium salt,
e.g., potweniwmenddiir ate or potassium chloride, in an ampomtUuSedosdsiye t o
reduce dentinal sensitivity. 1.0.35. Any of the precedi ng conpositions
conprising from0.01%to 1% of a physiologically acceptable potassiumsalt,
e.g., potassiumnitrate and/or potassiumchloride. 1.0.36.Any of the
precedi ng conpositions effective upon application to the oral cavity, e.g
by ri nsiRoEssigpY saln@es ORI AILIAK 01 RARSHUThCiprideh i anpeynt eifeqtivg e gedyee

i nhi bit : L OQF dental caries, (ii) reduce, repair or inhibit
pre-carf%ﬁégﬁégﬁgﬁggbf the enanel, e.g., as detected by quantitative
l'ight-i ced, fl escence F).or electrical capi surement (ECM,
G TPEce Ay e BRECGEs bl Rins S BRH GG Rorb Rl 2o JEr S o 2ae fon b
the t eetghysibloglcallpdeeptablenitaeing daltye.pY pofassilif niteed Md/¢npotdssidicehlodd. nhi bi t
gingivitis, (vi) pronote healing of sores or cuts in the nmouth, (vii)
reduce ol gvel sagf oGk PreBE ARSI RS0 RRAE fe@ivelipbh bppllc@tibN &S BaSMl CRNAL b¥E

| evel s of arginolytic bacteria, (ix) inhibit mcrobial biofilmformtion in
t he or albyoénsirtgy optiodally & ewnjenvtion withdirnghang, tolihrgdeceyM inhibit éurslasionofat | east

Prear . rnieb bt O Ealhes Moy Rt Sidedop iy Bf e PG S dsagelell ) 1
(Xiv) r 61206 REht-ihdekd PENEEinSe BYIRF)S et @l cades hitasirembdt,(ECMW), )

i mmuni ze the teeth against cariogenic bacteria, and/or ﬂxviié or onot e
syst eni diihagduch or ithéitidimigeralization\#ad pramete Fapinerglizasiog of thy teeth i) raguce

pot ent i em.c. J.nke | A i 4Q,1 sition
ot ai ned28eSesRHET e e Eh ARt LA @il GpYFamod sl dhSRIRAT (L

t he pr el inghecnophs(vii) estdace OEIE bT had ptwluoingdattens (vilig teticensesrelitive vary
based on the pature of the delivery system and the particul ar active. For
exanpl e leYaeol PRl bﬁv}%@xw@%wwa?bl&wﬁ@ gFBﬁtione‘.ngtl}llF OBl 8D 09wt 0%
€e.g., O'r}is& Qn(ﬂ‘o%ﬁlaiflﬁaéﬂ; g%l&l]&éo?ﬁ gtaﬁévé??opa{tqéﬁ%H 3ts i}oﬁg@i@ sggar ¢halen e,zé(i)t o 250

ppm or up to 10x a professional” or prescriptron treatnent
pr oduct .rediee glajue hcauddilationn&lii) drett, tdieveoi miuasi dry moathy (sitiptlean thy teaflepachdi ng

on the agent used.. Far exanple, a triclgsan ut hr.i nse ontain, e.g.,
005 e WSy B Fbe TP, Bk R B B R e d B o o s e
a met hodghé RethARhRAYECaPIHAEN b BAtdrih; GRITBYF (xSiiNBroadld Histeehi@Refthf Rehidigy amount  of
the oral conposition of any of the enbodi nents set forth above to the oral

cavi ty chrdowgpjlerdiealth el tedesing potertial for systgmichipiection vipgthe oral tissues.
2012/ 064341PCT/ US2010/ 056518 i .reduce or inhibit formation of dental
car i e$.0.¥7educke compgration ahtainethproibtainehl¢ hy eorabiving| theingresliends ap.set fosthdenyt ed

ﬁ%agﬂfgkgh%%%yefﬂ é&n&ﬂ1%ﬁ§d fluorescence (Q.F) or electrical caries

[0011] Levels of active ingredients will vary based on the nature of the delivery system and
the particular active. For example, the zinc salt may be present at levels from, e.g., 0.05 to 2 wt
%, e.g., 0.1 to 1 wt %. Fluoride may be 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



reduce or inhibit dem neralization and pronote rem neralization of the
teeth, iv. reduce hypersensitivity of the teeth, v. reduce or inhibit

gi ngi vi t iwO 20i2/06p340not € heal i ng of sores or cuts in thePooaisko109s4518 i nhi bi t
m crobial biofilmformation in the oral cavity, viii. raise and/or maintain
pl aque pH at levels of at least pH 5.5 follow ng sugar chall enge, ix.
reduce plaque accunul ation, x. treat dry nouth, xi. enhance systemc

heal t h, including cardiovascul ar health, e.g., by reducing potential for
syst ehic iWFiB%ft‘Prdthsltg"W?émBPé entplCafies, xii. whiten teeth, xiii. reduce
erosion of the teeth, xiv. inmmunize (or protect) the teeth against

cari ofleni cradues &erial oamehibihearty erfamet tesiongeel. o3s detected|byaryantifativekgii- and or al

et hy i sot REB sk XEC O o) BE RS MR ACRUARA B ) conbi nat i ons

thereof in_the man ture qf Conposition of the .lnventio e.g., for use
gt of THAS TRt i ediafaT BRI RS R BE e a] The
conpositions of the inventi are intended for topical use in the nouth and
so sal'%s f‘ffflu%Fs@’HeF?e’ché“Bf%égﬁfeeﬁhventi on shoul d be safe for such use, in
t he amounts and concentrations provided. Suitable salts include salts known
in the artredecger iphihit @igavtis.cal | y acceptabl e salts are general |y consi dered
to be physiologically acceptable in the anbunts and concentrations
provi ded. Ploysitohading af sqresercaipt iahementht s i ncl ude those derived from
pharmaceutically acceptabl e i norganic or organic acids or bases, for
exanpyvie acintlitdaddicroboal tealilhsfolmati@dinble el cs/itwhi ch form a physi ol ogi cal
accept abl e anion, e.g., hydrochloride or brom de

viil.  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,
X1. enhance systemic health, including cardiovascular health, e.g., by reducing potential for

systemic infection via the oral tissues,
xii.  whiten teeth,
xiii.  reduce erosion of the teeth,
xiv.  immunize (or protect) the teeth against cariogenic bacteria and their effects, and/or
xv.  clean the teeth and oral cavity.

[0013] The invention further comprises the use of methylisothiazolinone, benzyl alcohol,
phenoxyethanol, and combinations thereof in the manufacture of a Composition of the Invention,

e.g., for use in any of the indications set forth in the above method.

[0014] The compositions of the invention are intended for topical use in the mouth and so
salts for use in the present invention should be safe for such use, in the amounts and
concentrations provided. Suitable salts include salts known in the art to be pharmaceutically
acceptable salts are generally considered to be physiologically acceptable in the amounts and
concentrations provided. Physiologically acceptable salts include those derived from
pharmaceutically acceptable inorganic or organic acids or bases, for example acid addition salts

formed by acids which form a physiological acceptable anion, e.g., hydrochloride or bromide

8



WO 2012/ 064341PCT/ US2010/ 056518 salt, and base addition salts forned by
bases which fotin a physiologically acceptable cation, for exanple those
derived fwomeldéad4t netal s such as potassi um and sodi umpol/usk&kialoseses ear t h
nmetal s such as cal cium and magnesi um Physi ol ogically acceptable salts may
be obtai ned using standard procedures known in the art, for exanple, by
reacting a sufficiently basic conmpound such as an amine wth a suitable

aci d affo n hysi ol c acc Ie ani qn. 15] Fl uori de Ion
Sour c&lt; fﬁf gragﬂf%@érsélt% ﬁﬁ%‘ﬂ’l’g 5"@; PR ¢ pRysipl ﬁ&’{C a]@ﬁ@awﬁ CAlQTy for
fluor pdenhemha3e Héﬁ‘?e'%l frém Ytkali %&Hté:l?k@chfak ‘ﬁ@fa’s?ﬁm%ﬂh L&diuf d?"aﬁ&h){?[eés 8 ub@e

fluoride ion-yielding materials can be enployed as sources o
f | uor sutd dswakchan mcbsmgmGSwanwstqlmglsallyBcamibés sabts ngayi Yealbitandd wsing de

WPV e ot et B Rutinne SHGr A by hictind Ssp RNy bage pRpdin
3 678 sdchas ah%m\ﬁ'{éjgﬁﬁ a%hltﬁﬂe acid BEIRQY @f;@ﬂld@l@dll@ RYepiI£EB0EE

Represent atlve | uoride ion sources 1nclude, but are not limted to,

stann qml%%e ﬁﬁ@'ogf@effw Sh e g&ﬁidﬁ%%&h& cl§c@éjédérﬂr more
nonof uor pho U uor05| nlun1 uor05| I cate, am ne
f | uor ifldesideaionaounaes, lgucpivbi, ﬂtmnde(saimav\lmtdle(vaﬁet'ylmélﬂaoﬁde on-yéeldinginmterials
enmbodi nents the fluoride jon rce,i.ncl udes stannous fluoride, sodium

{1 uor FHEDS SRRIPYSH HoRBISEHOF DIIS ARG BdheRrTenheompoxtinnss EXaPESPT Wher e t he

f or mub@tabRnn iR ﬁ&rﬁ?&lcﬁﬁé fakePaRakd fund REUTd. par Nde3 385 451 ab Brixkete.abl y )
salts wherein the fluoride is coval ently bound to another atom e.g., as in

sodi ubh S@abfwmérﬁéﬁéépﬂoé{a@an,dateﬁ@k an@é}rﬂ rP@té‘iky 36981184 toyWisidanet,al.e. g., as in

di um f| 100161 nb
cont amsotP Rergii b aRRLARE  rpupRblig BN ficn POulRy i B T oS 0R Y fiviRe °
f at t ytcaefabndRIRGYE 8bdiier ﬂ&S}Qﬁchﬁtaésﬁﬁn ﬂﬁb&@dh 8&dituen & AiubFIpEadphatef sddlilﬁn

monosul f at ed nDnoegcerlde of hydrogenat ed coconut 0i | faﬂgﬁ}a0|ds such as
sodi ufirNopiEH] ammeEEyfluaresilicate amirsdilyaride crpmenigmybeqridgeansl gomdrirations gher

aIkyI u [ e ulfates

oo Bt AR SR T o (BB e Sl 01
n | s fluridee sglium2nond flavrophosphdte)ds sl INa ntiktukes tﬁﬁEofE‘MHﬁb ehesehultib@ur et h- 2
sul fate (CH3 ) 10CH2 2CH2) 20S03Na gher _al sul fonat es such
as soff é%im ?ﬁ‘ggztéﬁ u%!%jﬂr %‘ffé?’i? qr%%tﬁbﬁmlta Tel%@ﬁiﬁlﬁa de %ﬂa’e@;
hi ghef)mﬁ{dl% lanStEL REGREL. %t 8Sin sSHfth ASnSAHrSWRsAIHY lrathét tﬁ%@lte?}; ®nidagdecyl
sodi um sul f oacet at e) Igher fatty acid esters of 1, hydrioxy propane
sul f obeund, eguh$un®ﬁammﬁuen4¢+2- ethyl laurate potaSS|un1su|foacetan1de) and
sodi um | auryl sarcosinate. By "higher alkyl" is WO
2012/ BeARAMRCT/ US2010/ 056518 neant, e.g., C6_30 alkyl. In particular
enbodi ments, the anionic surfactant (where present) is selected from sodi um
| aur y[o0d4g] f athediiebnsion mamiebhae embodienstbh@irtanioMesurpicesaNior ekir@plani oni c
surfactant is present in _an appunt which is effective, e.g., > 0. 00196by
wei g thaE9¥ selnRlersalined gl Mattnsid mepoglyceside snmertlfags: Hehap thersodism weltgrf
|rr|t ons
depente oo tOE R Gy Sy Eofmaicd A a0H MR AR W ERRE RN *"T 1 one
enbodingthyt N-¢deeyldmiratei mds;tun fcamnamglycm@sakfem higherfallos@f08%6such 8s 5% by

n .anot her enbo cationic surfactants

wei ght 1 ment ,
use?u%ﬂﬁﬁngﬁgﬂ§Wé§§n@£g i@%@'gﬁrgﬁ %5eBr 8 §1 fined as derivatives of

al i ph@m@}gga@ﬁ{(mcmmwm %@ﬂeﬁmd%hm Q?wnﬁslmg AlKglor ahald is
containin 18 car bon atons such | aur tri met Ryl amoni um chl ori de,

cet yl Npyr %df%@mﬂ@hl sgdnunelau@&t 9/ sulfate (@ﬂﬂ@?@wﬁirh(@%ﬁﬂniz@éOsNa) higher

dIISO et h annDnl chl ori de, cqconut

a1 oy DRSNS T s R Y B BREY bATERE R Rl 8 1B 5% re i ur e

t her eaﬂfonhﬂe) Uﬁgﬁeahlkylewﬁu@anes; sBal dsactiant 1audd @lfdaeetﬁtu@&feaﬂrsﬁd@mmm um
fluorides described in Pat. No. 3,535,421, to Briner et al., herein

i ncor poloasdyeh gher @ty ﬁélé esmqfdl,%d@a@ri%ﬁ Propene sonais: sloselawatedNagt as
germ tants
Phar ofThunl JolRCATRIEAASe) mitEH 3 RLA T Melar SO |

defi ned as conpounds produced by the condensati on of al kyl ene OXIde gr oups
(hydrophilic in nature) with an organic hydrophobi c conmpound which may be
al i phatic or al kylaromatic in nature.9Exaanes of suitabl e nonionic
surfactants include, but are not limted to, the Pluronics, polyethylene
oxi de condensates of al kyl phenols, products derived fromthe condensation
of ethylene oxide with the reaction product of propylene oxide and ethyl ene
di am ne, ethyl ene oxi de condensates of aliphatic alcohols, |ong chain
tertiary am ne oxides, Iong chaln tertlary phosphlne OX|des ~long chain

e



[0019] I n certain enbodi nents, zwitterionic synthetic surfactants useful in
the present invention can be broadly described as derivatives of aliphatic
guat er narwoanmowitism phosphom um and sul f oni um conmpoun®€T/UsSe0MMGESHS t he
aliphatic radicals can be straight chain or branched, and wherein one of
the aliphatic sub stituents contains 8 to 18 carbon atons and one WO
2012/ 064341PCT/ US2010/ 056518 contai ns an ani oni ¢ wat er-sol ubilizing group,
e.g., carboxy, sulfonate, sulfate, phosphate or phosphonate. .

[ 00207ty g St-poakdx dnpariculas enabpdiments.dbe ampric syfacsant (Where REgsgRY) Bn i nt o
the c g ol L . . e

sodi u%l gidr%éylﬁ gg%?@o%‘?ﬁﬁ%&ecﬁ@égﬁ%%@o%bgp&ﬁ&@gtérsigﬁ?ﬂégg} rgég}%g%ef@grﬁé‘é 20, and
conbi nafactnsistpheestdh an 200211 Whieh sssffeativartg.of 0.60 Kiothyeseiglit afdlnpat i bl e

surfagctants can be present in the conposjtjaons of the present invention in
0. 1% tBMBHHORPUL AB% A &COBTARBAN MW ICB."Y)Qifé)(f %e BOLatAg q rﬁ?egﬁ‘gﬁﬁ%’r@ %ﬁbédll'%/ﬁent 0.5%

oL . =) . |
to arﬁb’n%@eﬂ !Egnc%fqtr%tnfﬁrs] tgeﬁséﬂd &QHPEéhEﬁIQIn{onﬁhﬁM&:i h%wm/é%gﬁfcﬁlak Qe anor a

care co Itions o nventio may al SO I nCludae a avori ng agent.

Fl avoonegniagemts, thhiaoionarsarfastent is presére apfrawt(.¢80 ¢d 05hebypwebnte.d. v b¥bi on
I nclude, but are not limted to, essential oils and various flavoring

al dehpde®} edhancheradnti@dohant, @ndnisistith@intsradeduliinkis, praseniibntas cawbet ener s
such as sodj gm sacchari n. IQExa |l es of the essential oils jn¢lude oils of
spear PoAdly dsBpgsbasfert ativgs of alipflalie quatemagAMEENIug) mPouadHRaving Qug lopg us |
mar | °£1EW qh%inl%ﬁ%'ﬁ{ln K @IPR carbb i Bron@sARLLS 1Hh ltrﬁﬂghﬁﬁﬁﬂﬂ)ﬁiun‘f‘lcﬁlgrﬂé%taﬁ}l are
such chem cal s as nt hol, carvone, and anéthole.” Certal n enbodi nents
enpl oyyridigiuoi dhdorafe, papipemetnianamdnispeapmidy, di-[ 0023] The fl avoring agent is

i ncorporated in the or 0 sitian at.a.concentration of .0.01 to 1% by
we! ghsteHar s haan Sy PR R e oS T A B BERYA T <1 oms
of t hgitrdhtBVRAH ipPRdRLEP IIBNdORAA AfMAliY thdA6dfUNIRSIBAR e QhatidRE SurfReingd drBtheagent s
able to conplex calciumfound in the cell walls of the bacteria. Binding of

thi s qedterhumameakews fiuoadesadeseaited|in §65.1 PapaYe. 3038, giodpriner sbhadlt, defedt | ysi s.
incorporated by reference. Certain cationic surfactants can also act as germicides in the

compositions.

[0018] Iustrative 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 mixtures of such materials. In
a particular embodiment, the composition of the invention comprises a nonionic surfactant
selected from polaxamers (e.g., polaxamer 407), polysorbates (e.g., polysorbate 20), polyoxyl
hydrogenated castor oils (e.g., polyoxyl 40 hydrogenated castor oil), and mixtures thereof.

[0019] In certain embodiments, zwitterionic synthetic surfactants useful in the present
invention can be broadly described as derivatives of aliphatic quaternary ammonium,
phosphomium, and sulfonium compounds, in which the aliphatic radicals can be straight chain or

branched, and wherein one of the aliphatic substituents contains 8 to 18 carbon atoms and one
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[ 0025] One group of agents suitable for use as chelating or anti-plaque
agents in the present invention are the sol uble pyrophosphates. The

pyr ophosphete12smiiss used in the present conpositions camrCihaSang/06dsig he

al kali metal pyrophosphate salts. In certain enbodi ments, salts include
tetra al kali netal pyrophosphate, dialkali netal diacid pyrophosphate,
trialkali nmetal nonoacid pyrophosphate and m xtures thereof, wherein the
alkali nmetals are sodiumor potassium The salts are useful in both their
hydr af@Haiasan anpyig Metacofubilining sianp.f £ ecrbary, suttnmate, oilfapsy pbpipbatsieat e sal t

usefu 6% é%%:rpr esent conposition is generally enough to provide at WO
2012/ lézfﬂ / US2010/ 056518 | east 0.5 wt. % pyrophosphate ions, 0.9 - 3

w. % 26].These conpounds. al so.contri bu t.o .pr.eservation of..the
corrpolqﬂ{zl8 ns Iﬁﬁ}s’f%’\x@ﬂ‘ liﬁ%?fetﬁe élb‘ifalc\%}nttvultﬁfg??fr}’é‘flgsmlf 52 BPSY P car e
conposichideNsut @fe dd1@imittdeHtso@UinPhIRYl PPthicOSilY 146y YaRQRGe Or NOre pol ymers,
such as poI et hyl ene glycols, polyvinylnethyl ether maleic acid copolyners,
pol ys sewhmidapeepyl betgine a@éDDiYBQIthG@@r gngagomparations theegodnpl e car boxymet hyl

cel lul ose, or polysaccharide guns, for exanple xanthan gum gellan gum or
carr affdhhn diheg)surfActadior npstuyesertfspmpatible xenfqetant painybeqrysent ie tigel s, may be
provided in.the formof their free aci or rtially or I utralized
et or SEBPORdaF B estat pntiongh DT8R, % Granbifir eBbedimphit Mariollt thd Bal £ o

[ 0028}Adihé eRolingdsk BI59E PP IHFBNX ght o ehCOAPOShpdHh. of the invention include
synt hetic anionic polymeric polycarboxylates, such as 1:4 to 4:1 copol yners

of m?ﬁ%ﬁ@}ﬂé@ﬁti de or acid with another polynerizable ethylenically
unsaturate noner, preferably nethyl vinyl ether/mal eic anhydri de having
a nol r ' £ - 3, 0 : t preferably 30,000 to
800, og@.%ﬁhe:@eg’g%c?%};grfe\é@spoglf?gggSgﬁ%?é‘t\%’é&‘?’b‘?‘g&gggﬁ’i‘c@‘? fea B rgégge 6.g., AN
139 ( MaWrilD4ked B0y hiclAMe Li3& {n\h¥\pradhés €YY pascht ImRrAtibhmoRde it balot G ade
(MW _700, 000 to,]l, 500, 000) avail able from | SP Technol ogi es,_ Inc., . Bound

Br ook imied o, esgpiial oflp andwanvsifiayorarseslf eh ke siisedlspiolnaad pnilse matdriglsanount s
of 1 3owdidH Rvectiotich LOQRANER AR BINE Aehy BRERia) B gL BRSGr such as
the 1:1 copolyners of maleic anhydride wth ethyl acrylate, hydroxyethyl

met haspeginaing peppevinmt] witrqrgreoh,| sasbofras, clve etaly, | cenayptihendrpramey citreinng),

avai l abl e for exanpl.e as Mnsanto E No. 1103, . MW 10,000 and E G ade
o1 LR, Hie RS R priRes s vl ek RO d5mety e st gnd

et hagieyidé. e CefBinimbodim&itdhplR6 itd ilseof pefpdtibintland speakme her or

N-vinyl -2-pyrrolidone. [0030] Suitable generally, are polynerized

ol ef i piossy | Y 19 fﬁwﬂ{ﬁgfa‘f%eﬁ@is'i?(cdﬂﬁkﬁ%ﬂ "i@{h%?)rél‘% th& gf&%&éerﬁfﬁ%aio?b.@g an

activated carbon-to-carbon ol efinic double bond an east one car boxyl
gr oupto 1% &y weightan aci d contai ning an ol efinic double bond which readily
functions in polynerization because of its presence in the nononer nol ecul e
ei t he€helatingwndainpdaduetagenosi ti on with respect to a carboxyl group or as
part of a term nal nethylene grouping. Illustrative of such

[0024] 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.

[0025] 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
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
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WO 2012/ 064341PCT/ US2010/ 056518 acids are acrylic, methacrylic, ethaciylic,
al pha-chl oroacrylic, crotonic, beta-acryl oxy propionic, sorbic,

al pha- chiwo=orine¢3i41ci nnam ¢, beta-styrylacrylic, nuconi ®@CTiUSaCI00F56518
citraconi c, nesaconic, glutaconic, aconitic, alpha-phenylacrylic, 2-benzyl
acrylic, 2-cyclohexylacrylic, angelic, unbellic, fumaric, naleic acids and
anhydrides. O her different ol efinic nononers copol ynerizable with such
carboxyllc nmononer s i n¢l ude vinyl acetate, vinyl chloride, dinmethyl naleate
and t Kast 4kt ‘eayempamhatedans, 8% Swi-PPci ent carboxylic salt groups for

wat er-sol ubility. [0031] A further class of polyneric agents includes a
conpofli26bn cBesaremprynds Alsp ePntrbuts to presertiaitant aftteeicuapapitmms Hi dovesrtygor
honopogyngégl f unsaturated sulfonic acids and salts thereof, in particular
wher e pé? 's" are based on unsaturated sul fonic acids selected from
acrylEEIdoalykane sul fonic acids such as 2-acryl am de 2 net hyl propane
sulfo d having a nol ecul ar weight of 1,000 to 2,000,000, described in
U S. Pat. No._ 4,842,847, Jun, 27, 1989 to Zahid, incorporated herein by

ref er 8HR]  Anbhensr! GaEssqampasitions obthe ayeptien plso gpfinnelly inedydsss opgIoyani no

aci ds i face- actlve
i noPaRfE: Sl e IRRAC AL, RODGPITARRA'ARE Tftie Rl St 70

di scl pslgshccharideS(e. Patelluse d4ri @bBred Gdr Siakphe @rbcﬁlymethymcdh;hmeamred her e| n by
reference. J]0032]1n r parin care co sitions, it is sQ tlnes
ealtit B8 S AR e R R W S oSSR ERE A W il

consi ﬁél%ﬁféi/s r kBmpledfdlyacAfatO el§'1ﬁ§3n9@pﬂobf%ie@%{{h@rf&%%ﬁth&fr fleBGciiobul ation.
In ceftain enmbodi ments,” the thickening agents are carboxyvinyl pol yners,

car r apasabdnor fujls m@utyaétzw watgssblublesékadinmdetalieqy, potassibineand abdismgor cel | ul ose

et hers_such 28 fodi um car boxymnet hyl cel |l ul ose and sodi um car boxynet hyl
hydro%‘)&oﬁﬁ gaé I ul ose. Natural guns such as karaya gum arabi c, and gum
traga n al sp ed Col ] oi d nesi u | um pum silicate
o “PERBRS of I adat Gl b int TS mastiogh pEihe i BRoR Hel Qs kg

CONPOghibhi@Polyendrid hroNPlaRY & Eﬁ'ﬁ Qs dop8 { ShMER anh PurfRIdrak
enbodi r%enlt srbo y’??n C ﬂg%n%ﬁs‘(fﬂgnt Sul n San armunétdpowrS% to 5030 bgd wei ghtlrdof t he

t ot al W¢tbmpotétcltﬁ>(dwnam@b biyletHpal yminsafuooasBhTheney pleferehle methybesivt i ons of t he

 net utibng R GO PR s D ME R O T o PR R 0o RS ey

endogbcefasblglaeeeo t@md @R Thedtlo ngﬂl@:ﬁféﬁs, ark bRABBR faNekampld ﬁba@ﬁﬁreﬁre gonpati bl e
m xtures thereof. In certain enbodi nents, the enzyne i s a protease,

dext r ma@\g We?ﬂ%@ﬂ%c%@lldi%é%[ WndS0:90sad §-97 Pharpgpeutical Grade (M.W. 700,000
2012/ QOAFET LSRR8 §cARRISL, BIDPGLATBhol ey, 8380481 SubARAL
trandse an

endog yc05| e or a mxture o muf anase Itiona enzymes
sui t abgeatshwhenysesenhart Ipeespiites embunta vt ddPodyevdglecl osed 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[0029} U(Sheﬂ?qieratlhrl@ pol%nﬂe%m&hae tHds&suchak thd\Q1 cdpddpBedPmaléisS. Pat. No.
3,991,177;. and U.S 696, 191 all incorporated herein_b

r ef er #HyETIda\yith ﬁ&%ﬁcr&rateahbﬁi%zﬁtbyleﬂetbwéﬁtai NcVé%ﬂa?rPiﬁpgldéﬁ%@ﬁﬁ@Yi’%e,t he

C“rre&%lé&Y%&hgg{?ﬁg‘%m *’atng;? e s MRAGHLOERIO%p! f‘ oéh L @%bqg)@ 0. 05% to

1.5% 1 n anot he I'n yet another e . 5% Water
[ 0034{veleer, arsl bt esprlymens of herybic a¢id @nthpoethyll cmhsfdmixyethgl meﬂaamylam;l metad er

in the p ration . of |aI conposi tions shoul d be
de| ong{rzeg]aylé’ﬁa’l?tf’eeo YI(W iﬁﬁhﬁr?r tYl“?ytl 0@@9%? comonl y rmakes up the
bal ance of the conpositions and incl udes 10%to 90% e.g., 40%to 70% by

wei ght003! ¢ hé,SUHF‘%lF 2R % I Rehwmered olefimiaHy opthylenisally Rasatawed t he free
wat er aeﬁss Siclaside adaSinplcUn %Baét RERHR- oM 5 61§ﬁﬁ19%€cﬁé‘ﬁ§ﬁjd Md' 1 Q605

materi a such as wt SOF | tO or any corrponent S e 1 nvention.
Hunectaaindxg/] group, that is, an acid containing an olefinic double bond which readily functions in

polymerization because of its presence in the monomer molecule either in the alpha-beta position

with respect to a carboxyl group or as part of a terminal methylene grouping. Illustrative of such
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[ 0035]Wthin certain enbodinents of the oral conpositions, it is also

desirable to incorporate a hunectant to reduce evaporation and al so

cont r i butwotowAwdRi1 pr eser vati on by | owering water acti viPCY/USSa0105G5m8

hunmectants can al so inpart desirable sweetness or flavor to conpositions.

The hunectant, on a pure hunmectant basis, generally includes 15%to 70%in

one enbodi nent or 30%to 65% in another enbodi nent by wei ght of the

conposition. [Q036] Suitable hunectants include edihle POl yhydri c al cohol s

such #ddsgrg aeylipanctagryic sthacrylie,ialrfia-chinregsyylih eTpRiedictaadcTEKY PEPIGer

p0| yo . '_ . . e | .j .
%oglin@,rr?r%{}l@b&(ﬁl&'xrsg%m? fcthrﬁ?c baggﬁgglg%%trgﬁ%ﬂlw ﬁﬁco?lﬁc git%&%ﬂ:,r}ﬁeﬁ%lc

sor bi e us 'n certarn as t he hurectant ‘conponerit of

t he cgloposiit, aositibealgharphen@drd]i¢ e bargsamlid, 2v@rlohexylaaylid, angedichod aspect

i nvol ve pplying tq the oral cavi.t saf e _and effective anpunt of the
corrpo%‘i“g?lgﬁsfu’a‘é’é%rm gig arids an ?"ﬁ'{yéﬁé%s] %r@bfﬁﬁﬁgioﬁqff%%mﬁﬂﬁnﬁ%t hods accordi ng
0 t NG o e AR vAEsulf B{dbx IR AodB RO thehRIeREB&E atd Byt 8RR Yimethyl

faci I?Otﬂgti ng rﬁelge‘{\?r élndggren}f%era I zat ?or?, ien rggrt%acﬁl ary to redué:née o}rl

i nhi binhlefteramd thedikeofCogpehinadrs cantaie syfficedticabarylicshlt gidups Emiwateredolubalityon and
pronote rem neralization of WD 2012/ 064341PCT/ US2010/ 056518 the teeth,

r educ@oByper sefisihti sladsyof pblyiteictageith inchnids b ecmpesitisre@aitdiniag homopdblyieesar | y
enanel | esions, e, g., as detected by quantitative_ |ight-induced

| uor elswdsituted epprjamifesand{or hemopokyaerst wrsbEEd S(“EJ@\W?C‘[“BG@‘SP%&}E“%Q hods
for t ol 2 L QiRgst Ldighs i bed herein, uses
t he n@ﬁ]ag??éi}ﬁ%%g%%s%@&%ﬁ?n QII{I%FJ}%? (289, 15%%dlt helégi?eggffdggure of which is
i ncor powylatmethalykanefudfoarvceidsenei as 2-acrylapnidn? imegtyyprofariesutfenihadidivasgraes t he

hydr aul j ¢ .conduct ance. of terials, .providi opj ectjve reduction in
1t criplecit weeht e e Bt o Sed i SnPar e b SR oy il

t ubul 2ghid liRcdrpdratcdBbleffby tdidragde. human nolars free fromcaries and
restorations are sectioned perpendicularly to the long axis of the tooth

with ' 1 R : ks 0.4 to
AL S i LB B Sy AL

sel ecpregortions ¢ofestiomgsufadeabiive aviohadidasudh asiasparite agd,dzlsteinint doxchartdo r enove

t he snear, | ayer. h di.s un into. a i.t cha red.device
oscrhethgsh. apinost Th¥ e B 4 A 1P Gl cheBORREHEREEY ) cak- pr oo
chanbgferganected to a pressurized fluid reservoir containing a tissue
culture fluid. By using a m xture of pressurized nitrogen and carbon

di oxi @@3gas, 14 gf%pgullﬁg Shafdfe p(ﬁmg&ﬂﬁm%t it g%ﬁeﬁhﬁ? h@&lgs_ap}Hto ali@ sbieliieke ure

accuracy, the discs were wetted wth artificial saliva (phosphate bufter
sal i neateRPBSY pravidgppdesiablaicendisiency-atabtabibinelpt ¢nbance tbperdppranet ofsthe ncl udes a

gl ass.capj .l ary tube attached t .flow sensor (FLODEC, .DeMarco Engi neering
I coRBlaioR p Rl FREnals s BicveleAEETL fre SoPaEe RUBOITEFY cube. By
neas UgdriagednaR, HidedXy8GeNEMulRE ahd &ater BhlLBle 38ltPoflcdNgibbO@th&k stdh® sodiiui d 1 ow
t hrough the dentin disc can be neasured, Fluid flowis egw valent to the

dent i ¢erhxymetnil peltujose[apd soimmirarhoxpgedy hhydiesyethyl selidossr Notusd gumssush t s i n

syst e a i Y m
ot col Gr e, W Al RAGE o be AoHRERINColleRlal IR, ) g ng
car di fiviagtl sticheat filely dividedsitpashh bensedandonpbhat sf thk thibleninyyent i on are

thus usefu] to enhance system c health, including cardiovascul ar health.
[ 004 190MPOsHiey @ %ﬁﬁgmpye thgrgeposihen'y eatire dn ShEHR ARy adlmiptSdéé@FmBgng each

and eyRnX iY&h Hﬁo&#&%tf_oii%wﬁ‘%iﬂ% V%?%ltrcﬁ@l&,etota'ﬁ@é(m%‘f@sjiﬁ’(ﬁl A Lign the range can be
f the range.

sel ected as the termnus o In addition, all references cited
herei@nsg%shereby i ncorporated by reference in their entireties. In the
event conflict in a definition in the present disclosure and that of a

cited erence, the present disclosure.contrgls. |t Jis.understood that

when WBFHCI 2t B8 ket B PhERERint T RARY Hih B Badoniobel inBERRE Sol e

i ngr edizeMbs, (RSful SnABEERLIUAR Ao f Blclavaildildplofsban fiubghohhdblasbgse
endoglycosidases, amylases, mutanases, lipases and mucinases or compatible mixtures thereof.

In certain embodiments, the enzyme is a protease, dextranase, endoglycosidase and mutanase. In
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WD 2012/ 064341PCT/ US2010/ 056518 i ngredi ents may react with one another in
the actual fornulation as it is nade, stored and used, and such products
are i ntemsdedot2oeliicovered by the formul ati ons descri be#CT[US¢uRjoFdses

foll owi ng exanpl es further describe and denonstrate illustrative
enbodi nents within the scope of the present invention. The exanples are
given solely for illustration and are not to be construed as |imtations of

this inventign as many variations are possjible wthout departing fromthe
spi ri noshey eabgpisnankdheezymgas paan. wBeRSlY a1 AgPIXYE of ATERrSRIEN

addi t t | ' . ' 3 t ose
S | e ARaE AL R ABAC LR L i B - aRERcDl U9, A
EXAVPNE. 1,000, 88 tonasdetsal.[ O PhEdvard|98Rj4a0sU Gf Pathdoi 438702270 1U. aritatpNepar ed

with the foll ow i ng | ents: I W VATE or bi t ol % sol ution)
10 @ s E R G PP AR EN SR T s e Sy ot Uy B §o%6 (9T ot
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

[0034] 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 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

[0035] 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

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

[0036] 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.

[0037] The present invention in its method aspect involves applying to the oral cavity a safe

and effective amount of the compositions described herein.

[0038] 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
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Gantrez S-97 (13% Sol ution) 1.92 Pyrophosphate salts 1.7 Sodium fluoride
0. 05 Sodi um saccharin 0.025 Surfactant 0.5 Flavor 0.145 Dye 0.0003
Met hyl i sowbi2araieezzone (M T) 0.01 Water PCT/US2010/056518

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).

[0039] Test methods for the desensitizing properties of the compositions described herein,
uses the method described in U.S. Pat. No. 5,589,159, the disclosure of which is incorporated by
reference herein in its entirety. This method measures the hydraulic conductance of materials,
providing an objective reduction in fluid flow that correlates with reduction in fluid flow in
dentinal tubules. In this method, intact human molars free from caries and restorations are
sectioned perpendicularly to the long axis of the tooth with a metallurgical saw to form thin
sections, or discs, from about 0.4 to about 0.8 mm thick. Sections containing dentin and free of
enamel were selected for testing and then etched with citric acid solution to remove the smear
layer. Each disc was mounted into a split chambered device described in J. Dent. Research,
57:187 (1978) which is a special leak-proof chamber connected to a pressurized fluid reservoir
containing a tissue culture fluid. By using a mixture of pressurized nitrogen and carbon dioxide
gas, the fluid can be made at physiological pH. To further ensure accuracy, the discs were
wetted with artificial saliva (phosphate buffer saline , PBS) to approximate intra-oral conditions.
The apparatus includes a glass capillary tube attached to a flow sensor (FLODEC, DeMarco
Engineering SA, Geneva). An air bubble is injected into the glass capillary tube. By measuring
the displacement of the bubble as a function of time, fluid flow through the dentin disc can be

measured. Fluid flow is equivalent to the dentin permeability.

[0040] 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.

[0041] - 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
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Bal ance TOTAL 100 Water activity <95% pH 7.5 [0044] To optim ze the
preservative system the nethylisothiazolinone (MT) is substituted with

di fferentwpnrepdryati ves in the above formul ation, and tIreTalsaraosens sti cs
of the fornulation tested for antim crobial efficacy, flavor inpact, and
aesthetics inpact. [0045] The Antim crobial Preservation Effectiveness Test
is used to determne the antim crobial preservation effectiveness of

wat er - based product formul ations by nmeans of a double challenge test.
Pr od utigECdiangs may esaetpwidh oRe lothes imig agiual lopnulatiemay it srgeds. siatadsadeed: by

nor ”%ndcs%@ﬁ&o%gct‘é%?e inpﬂﬁe& £ doVerel Eg?ﬁbbf%ﬁnéﬁﬁ SR 13 weeks, 40C). The

test uses t ool's" of mcroorgani sns: bacteria/ yeast and nold. The

e A R S

per i ogithihhBe §@lpk 0MhRPréevest ihhentidaC aht aRGepled Ak @ived sbRly fob Ullitru@shaddairaul as.
-Bacteria and Yeast nust show a 99. 9% reduction (3 logs) of the bacterial

i nocunelrie s corstrapdpnibmitaions o this BYyaRiongls Rty VANAGONSEHHF PRFSBAEWIthecul at i on.
No in ] I [=Te0st] r of
the + Sagrit Frh e B aho Lol e RRE AR ARAALIER: G2 End iGN BEEY o

r educthoshshodvnl 4nd deadribeth @ereidl dhoulddeidppaneatstodiedse rskillaé th thy atthwad pteainendedint on
day 14 ffﬁl |%WI ng the sgcond i nocul ation (day 21). No increase fromday 14
to dalp o vty fie appendgd clapBtul ati on of the test within normal variation of
the data. [0046] Flavor is evaluated via an organol eptic eval uation by

t r ai nBAANBLBA<Meuthashes] Aesthetics are eval uated by a visual conparison
to a control sanple having the sanme types and | evels of col orant and

f 1 avolli0d3] agdiormulafiotid|thResetion aé prepared ovithathatdllowingingradientre as f ol | ows,
where a "-V' indicates criteria were net, anq,vﬁfb"lx" indicates criteria
were not net. H

RAW MATERIAL %

Sorbitol (70% solution) 10
Glycerin 10
Propylene glycol 7
Zinc citrate trihydrate 0.28
Gantrez S-97 (13% Solution) 1.92
Pyrophosphate salts 1.7
Sodium fluoride 0.05
Sodium saccharin 0.025
Surfactant 0.5
Flavor 0.145
Dye 0.0003
Methylisothiazolinone (MIT) 0.01
Water Balance
TOTAL 100
Water activity <95%
pH 7.5

[0044] To optimize the preservative system, the methylisothiazolinone (MIT) is substituted
with different preservatives in the above formulation, and the characteristics of the formulation
tested for antimicrobial efficacy, flavor impact, and aesthetics impact.

[0045] The Antimicrobial Preservation Effectiveness Test is used to determine the
antimicrobial preservation effectiveness of water-based product formulations by means of a
double challenge test. Products are developed to withstand microbial challenges introduced by
normal consumer use. The test is run on an aged sample (13 weeks, 40°C). The test uses two

pools of microorganisms: bacteria/ yeast and mold. The product is challenged at a 1 % level at
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Preservati veNaK sor bat eM TBenzyl Phenoxyet hanol Pol yam dopr opyl Lexgar d/ gnty
benzoat eal cohol Bi sguani de M cro robustness In vitro eff.V Flavor

i mpact NI WXel2opime434est heti cs i npact These results show t irat/ush@odsdsier ent
preservative systens behave unpredictably in the nouthwash fornul ations.
The only preservatives which provided acceptable mcrobial control are
benzyl al cohol, net hyI i sothi azolinone (MT), and glycerol nonocaprylate

Lex ately or _in conbination. The adverse inpact of

Eret h?%ﬁw%a%w uemmny B inqcylist simonitomeEr ByS darnenaty Thee amount t o
0. 001 VO

2012/ g%lhd?%?gﬁe;%&s%%dléggg% 11§HAC§{AW%W§%I%DE§§%SMSh conpri sing an agueous
sol uti on-Bicteaia aml ¥Fedw ohist shamau9.I%f redactonal3l lpggoafethe zblabtenﬁ;)ihuhilﬁnzdsnc
salt; and b. ffective u of a preservatlve sel ecte rom

met hyIdFt:‘?BrPWieg?’éfl Hd A W@%@hgwng&a&% Hgculagion, c Np dncrassh dlapian Apbtheand
combi Baldn@HockiEEhd ff th Rt DIRS Resplich nq&o@gal Vhli6h B hBRaml nC salt 1

zinc citrate. The nout hwash of any of the preceding clains wherein the zinc
salt is pMekkemust shoana &ﬂﬂﬁ(ﬂtedogmm@pb)g&ipﬁ@let moldl dEculom2svdetéyminkd Blihthe

ot R R R ATR R G AL 06 PreL b 9.0
day 21 of the second inoculation of the test within normal variation of the data.
[0046] Flavor is evaluated via an organoleptic evaluation by trained flavorists.
[0047] Aesthetics are evaluated by a visual comparison to a control sample having the same
types and levels of colorant and flavoring agents.
[0048] Results of the comparative testing are as follows, where a “\” indicates criteria were

met, and an “X” indicates criteria were not met.

Preservative Na Ksorbate MIT Benzyl Phenoxyethanol  Polyamidopropyl Lexgard/gmcey
benzoate alcohol Bisguanide

Micro X X Y N X X V

robustness

In vitro eff. y y \/ v v \/ Y

Flavor impact v v X slight X X X

Aesthetics v v V N v X X

impact
These results show that the different preservative systems behave unpredictably in the

mouthwash formulations. The only preservatives which provided acceptable microbial control
are benzyl alcohol, methylisothiazolinone (MIT), and glycerol monocaprylate (Lexgard
GMCY®), separately or in combination. The adverse impact of methylisothiazolinone (MIT)

on flavor is reduced by reducing the amount to 0.001%, while retaining antimicrobial efficacy.
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a. MT: 0.0005 - 0.1 w. %Db. benzyl alcohol: 0.05 - 0.25 wt.%c. glycerol
nonocaprylate: 0.01%- 0.25 w.% 5. A nouthwash according to any of the

pr ecedi ngwol2aizmes434ur t her conpri sing a pyrophosphate. 6. PATIESadl0maEshs
according to any of the preceding clains further conprising a synthetic

ani oni ¢ polyneric pol ycarboxylate. 7. A nouthwash according to any of the
preceding clainms further conprising a fluoride ion source. 8. A nouthwash
according to any of the preceding clains which is ethanol-free. 9. A

nout hwash according to any of the preceggng clains further conprising one
or nore of hunmectants, flavorings, and surfactants. 10. A nout hwash
accordrn@TWEMQWFh@Pm@ﬁ@ngﬂé@@ﬁWHaﬂﬁuﬁwwﬁ’whereln t he preservatlve conpri ses

an ampunt ffa%\lthfecgvé z?mglgnq %ggm%l Q%Pe orf'uble zihc tseill Tan&i method to inprove

oral heal th” conprisihg I'ng c §eantunh he nmout hwash of any

of the presedingfectiad miodirﬂ ofh@r@é@bti@easeie‘csedﬁorﬁnﬁ:&@ﬂle@thlamlme@Mﬂny;r eof to
a. reduce or inhibit formation of dental caries, b. reduce, repair or

i nhi bit ear | yo<8admiohpb gl ysael mpgocaprylptgcandecombinatianyibere@éni ner al i zati on and
pro”“be”ﬁ%ﬂhﬁ&h@hﬁﬁﬁﬂﬂﬁﬂbp&h&gﬁnﬁgE&Bsmg§zhﬁﬂﬂﬁﬁehyperSens't'V'ty of the

teeth ce or gingivit onote healing of sores or cuts

int h% R nhmuthwash of any of the preceding claims wherein the zinc salt is present in an amount

corresponding to 0.05 to 2 wt %.

4. The mouthwash of any of the preceding claims wherein the preservatives are present,

separately or in combination, in amounts as follows:
a. MIT: 0.0005 - 0.1 wt. %
b. benzyl alcohol: 0.05 — 0.25 wt.%
c. glycerol monocaprylate: 0.01% - 0.25 wt.%.
5. A mouthwash according to any of the preceding claims further comprising a pyrophosphate.

6. A mouthwash according to any of the preceding claims further comprising a synthetic

anionic polymeric polycarboxylate.

7. A mouthwash according to any of the preceding claims further comprising a fluoride ion

source.
8. A mouthwash according to any of the preceding claims which is ethanol-free.

9. A mouthwash according to any of the preceding claims further comprising one or more of

humectants, flavorings, and surfactants.

10. A mouthwash according to any of the preceding claims wherein the preservative comprises

an amount effective to provide microbial control.

11. 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. reduce or inhibit formation of dental caries,

b. reduce, repair or inhibit early enamel lesions,

18



g. inhibit mcrobial biofilmformation in the oral cavity, h. raise and/or
mai ntain plaque pH at levels of at least pH 5.5 foll ow ng sugar chall enge,
i . reducewplharpussmecunul ation, J. treat, relieve or redece/useyonsdsis, k.
whiten teeth, . enhance system c health, including cardi ovascul ar health,

m reduce erosion of the teeth, n. to imunize the teeth against cariogenic
bacteria and their effects, and/or o. clean the teeth and oral cavity.

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

e. reduce or inhibit gingivitis,

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

g. inhibit microbial biofilm formation in the oral cavity,

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

challenge,
1. reduce plaque accumulation,
j. treat, relieve or reduce dry mouth,
k. whiten teeth,
l. enhance systemic health, including cardiovascular health,
m. reduce erosion of the teeth,
n. to immunize the teeth against cariogenic bacteria and their effects, and/or

0. clean the teeth and oral cavity.
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