WD 2012/ 064338PCT/ US2010/ 056511 ORAL CARE PRODUCT AND METHODS OF USE AND
MANUFACTURE THEREOF FI ELD OF THE | NVENTI ON [ 0001] This invention relates to
a nout hwasb 20meri3g8i ng a basic amno acid in free or salCTfiseconasdia
preservative sel ected from net hyli sothiazolinone, benzyl al cohol,

phenoxyet hanol , and conbi nati ons thereof, as well as to nethods of using
and of nmaking these conpositions. BACKGROUND CF THE | NVENTI ON [ 0002] Because
of their high water content, nouthwashes present particular challenges in
preventing mcrobial contam nation. Arginine and other basic am no acids

have been proposed %H%&%Fﬁb@U@ﬁ%ﬁ@ﬁ%ﬁﬁ@D@%f to have

significant benefits In co I'ng cavi rmation an ooth sensitivity,
but fornulation in a nout AMBMANEFAUTURBPACIERE@Hal | enges as nout hwashes
conprising arginine or basic amno acids tend to have a basic pH,

i ncreasing potential for mcrobial contam nation conpared to acidic

foi mul ations. Moreover, notpghlpRIEPREVREAEEIGN € active at higher pH Sone
preservatives negatively af Fect the taste or aesthetics of the product.

Wi | e[0981} ai MThy iesentivatrelates fo s tohthassk thrapodinga bpae abewsacidindrdernowalt t 0
effecLive gt a range of t hes reseryatives a 0 uitable for all
Pr 0BT B i FeraRE e R bR AR RYRa RGOy noth S71eY] SedahaBine BrUHER oved

Pr es eI ADAY iRrdoP asWdl dsho MRMJINAS 18R &R haliRg RIS ESmp¥itAsaci ds.

BRI EF SUMVARY OF THE | NVENTI ON [0004]1t is now surprisingly discovered that

mout hwashes conpri si ng BAGKICRAUNPORIHE BNEENZEONr ginine, in free or salt
form a eservative.sel ected from nethylisothiazqglinon benzyl
a1 contoPOnSEB BE HE it Ry BES R oG et BB oh P B gg
ef f ecpreventingQRioRblal cotemeiaioni Amiind £l dtBertbavR Shikd/ididkeHave BBEH prdfSsedn
ani oni_c pol yner and/ or gyr ophosphat es. [ 0006] The invention thus enconpasses
oral WPaMEe Bonpsara andrge believadioays sgnifirsnihenefis in gprabatingicaxitelasmpder i ve i n
i nhi bj t4 . ' j - ' evel s of acid
AR N RGO e S AR v of o
r educimogthgiasigis eompsasing hepininy enbdstrangine acids cadpabses esigpdhiitdrenmgand
ggg_g?g%@%%é | eai%glisg%}g%g%%\éhg mgar}gd Por 3(,)(:\1/ ig (fa(orm\lll\ﬁtions. Moreover, not all

preservatives are active at higher pH. Some preservatives negatively affect the taste or aesthetics

of the product. While certain preservatives, such as ethanol or parabens, are known to effective

at a range of pHs, these preservatives are not suitable for all products or all markets.

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

comprising basic amino acids.

BRIEF SUMMARY OF THE INVENTION
[0004] It is now surprisingly discovered that mouthwashes comprising a basic amino acid
such as arginine, in free or salt form, and a preservative selected from methylisothiazolinone,
benzyl alcohol, phenoxyethanol, and combinations thereof, are stable and effective.
[0005] In one embodiment the mouthwash further comprises an anionic polymer and/or
pyrophosphates.
[0006] 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



i nproved net hods of pronoting oral health and/or system c health, including
cardi ovascul ar health, e.g., by reducing potential for system c infection
via the owel2ot¥mwsises. [ 0007] The invention thus provi desPaTrasadiowsesni
conposition (a Conposition of the Invention), conprising an aqueous
solution of an effective anount of a basic amno acid, in free or salt
form e.g., arginine; an effective anount of a preservative selected from
met hyl i sot hi azol i none (M T), benzyl al cohol, phenoxyethanol, and

conbi Hapovesmethedeof promeoogprehbeatibrapdor systeicdkaltth éndlydieg cardiovaseylaconpri se
addi t | | in jents : ted f.rom.one re of water,

surf alé‘?ag%t g‘,g" gg ?%dél ‘r%]{}lg,po\t/el%ingrn‘floﬁ g‘%&eﬁ’l&ﬁ glgfg?uso,n Vﬁ% ﬂ]f rf)g{%lst {%Q“eeﬁ'z ynmes, hunectants,
thi ckeoverp, adiihieamiah tartpretidssabmabthagsnddinpaaiiidnt(h Coalpogities of that | ves,
flavorings, colorings and/or conbinations thereof. In particul ar
enbodiTHSAHeN), ¢HRPTISHIEH JWROUSPIWISAOE i se an anti-cal cul us agent for exanple
a pol yphosphate, e.g., pyrophosphate, tripolyphosphate, or

hexanet aphes piiedtiee amognt ofjarbasicleasing acd,gn fres odsaliioon, et argsiingn salt form
and/ or may conprise a synthetic anionic polyneric polycarboxylate, such as
1: 4 to. 4: laceffadtivaremeunt ofragiresecvatinb yeledtetbfrom raethylisnilidzofinaich@41T), benzyl

pol ynmeri zabl e et hyl eni cal | y unsaturated nonomer, for exanple a copol yner of
met hyl vin??ogﬁ Pﬂﬁ“@?@ogﬁW£8FWH &“Fﬁé@§?é??ective amounts for the
preservatives in the Conpositions of the Inventign, separately or jin

combi H908bn, Thedomppsitions gpihe Inveatipp maygemprperaddigenal ingegdiantysgy, sglegted

0. 000547 ° KK : | .5% e.g.,
0. 05 1B, iy HhorE oty Wil G s H0ths FAEGRR, poll BER. GPERD™T 00706
[ 001 O0hithectamy,ehickaners additienal emooirpdsd egente tad ddionalgmyeivating, dpydrinigeg

conposi.tions effective . .upon a icat.iqn to the or cavity, e.g., rinsing
he. oPpHRERAIELpr SOBPTBHAR ereht CoRfTHAR: SRPaERI s Y AUO B Fptuce or
i nhi bid aftRenatiiPient fof @REAble @dolyPhosphhte) e.@@ﬁ%?hosrpﬁ%' feip8Fyphé\iph el or
pre-carious |esions of the enanel, e.g., as detected by quantitative

| i ght hé¢xaehetaphiosphatsr ege émakal{, @.g)sodumedremttassival sattdpimesindton suayewswris¢ ECMV) |,

(ii1) _reduce or.inhibit dem neralizati.on a ronmot.e remgneralizatiagn of
the 1 SRS Enipic BB SRR RIS Shorg R i B BB Rm Ry W 8B o bi
gi ngi vi 4diGwithuhdthpr suRpheriaer] dtigerdéal S SuRkedbsordt, fopexamplt A.col Vi i)

reduce | evels of acid producing bacteria, (viii) to increase relative

| evel Rolymenplgnatdyl vipyd gthestealeig ankyidgide nhi bit mi crobial biofilmformation in
the oral cavity, (x) raise and/or maintain plague pH at |levels of at |east
pH 5. B008) | oﬁf%!ﬁgtlwgaﬁuréhﬁirltl@w&er‘(aﬁvps indlie Eemppsitors efdbemyeatianon, (xii)
treat / 333P 10/ 056 | I .Qr e odr (xiii)
cl eansetpﬁlxeé%lég{lﬁl ‘%ﬁ% Iga%g%z%gv%??xafn fﬁ’%?& %%1{ S‘éséq\éffdg?scs) ﬁha%(%x%gﬁ{@ﬁb eet h,

(xvi)0.0syaBicz@ 00 hed 0.0E%N bagsi Bisbhal AlebOBam 0 G2t 8.0 028, @rg. (AY;iox pronote
system c heal th, including cardi ovascul ar health, e.g., by reducing

pot enbliegpxyethang]; dess than [%Ar%et 0-drm Q7’4 t he oral tissues. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON [ 0011] The invention thus provides, in a first enbodi nent,
a moul0Bkh (Therpeatien uther enconmpapies Bicthydaaompisegiappiyng eopossions, an

T ook ORIl R LA 9L S B SEIFR B T et v
al cohalnjuriehienextheirishing, to @nedeadiiintdbit dsrgnatibe beddntal 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,
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for exanple, any of the foll ow ng conpositions: 1.0.1. Conposition 1.0
wherein the basic amno acid is arginine, |lysine, serine, citrullene,

or ni t hi neyvoeneaicisse, hi stidi ne, di am nobutanoic acid, dipamiuse@OOpESIDNI C
acid, salts thereof and/or conbinations thereof. 1.0.2. Conposition 1.0 or
1.0.1 wherein the basic amno acid has the L-configuration. 1.0.3.Any of
the preceding conpositions is provided in the fonn of a di- or tri-peptide
conprising the basic amino_acid, or salts thereof. 1.0.4.Any of the

pr ecettlinye eorpessidry swsthubeiibslgan the testsand aral 6oV ckE) i gdegegromiere (X9, 0. 5. Any
of th [e I NQ.\C ] L i 0, . LG..an id ] s arginine.

1 0. o HEHTER, [ IRIRERE hORUOEHE! ArklEu0BLGiR ThAR Al Tplcndre 200" ¢

par t i @lsteynio heaMmldcyuding @adibvdsoilar hehlth, &g Coyrmdacing potehtidl. for shtende n t he basi c
amno acid is arginine phosphate. 1.0.8.Conposition 1.0.6 wherein the basic
am nolndeatign v the grahtisehy dr ochl ori de. 1.0.9. Conposition 1.0.6 wherein the

basic amno acid is arginine bicarbonate. 1.0.10.Anélof t he preceding

conposi tions wher ei (DERAILBRIREKR BRI 1QYI @F THE BRYENEIQY neutral i zation with
] 50 i B R SRS 7

wher e basi'c amno a Se
2012/ 8B Adudfisolbeabt anount corresponding to 0.01 to 2% e.g., 0.1

w. %to 1l w. %of the total conposition weight, e.g., 0.8% the weight of
the basic MRS khohRi T badik Gl £4d,as fikk 8LsAIBHBEMS or m

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

alcohol, phenoxyethanol, and combinations thereof;
for example, any of the following compositions:

1.0.1. Composition 1.0 wherein the basic amino acid is arginine, lysine, serine, citrullene,
ornithine, creatine, histidine, diaminobutanoic acid, diaminoproprionic acid, salts thereof

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

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

comprising the basic amino acid, or salts thereof.

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

wholly in salt form.

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

1.0.8. Composition 1.0.6 wherein the basic amino acid is arginine hydrochloride.
1.0.9. Composition 1.0.6 wherein the basic amino acid is arginine bicarbonate.
1.0.10.  Any of the preceding compositions wherein the basic amino acid is ionized by

neutralization with an acid or a salt of an acid.

1.0.11.  Any of the preceding compositions wherein the basic amino acid is present in an
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1.0.12. Any of the foregoing conpositions wherein the preservatives are
present in amounts as follows: i. MT: less than 0.05% e.g., 0.0005 -
0.03% e.w020120043380 0. 01% benzyl al cohol: |ess than O0PE¥USR019/056501 05 -
0.25% e.g. 0.1% and/or phenoxyethanol: less than 1% e.g., 0.1 - 0.7%
1.0.13. Any of the foregoing conpositions wherein the preservatives conprise
a conbination of MT and benzyl alcohol. 1.0.14.The foregoi ng conposition

wherein the preservative conprises 0.01% M T and 0. 1% benzyl al cohol, or
wher ei n anpeinpeastspalingte Gdnor%eesg.00-O0ooNp T vt o of thogdbadeeyipogitienhol .

. 0. 15. f th I: it f | Si
L 0. 15. Aol L8 sH01R00LOM SOIPORLL LONS (N UNELCRMRL] 2108 180, om

anti-cal cufu ent nple” pol'yphos yrophosp

L RoL RIS B cBESELSRLRTRNS o el 31 AT diad O

f or egoi ng teiyRESi tion wherein the anti-cal culus agent is a pyrophosphate
sel ected fromtetrasodi um pyrophosphate and tetrapotassi um pyrophosphat e

and m xtures therepfwﬂ@:gmiﬂhﬂég§?ﬁqggn%ogﬁi%b@hgﬁ%§$Qﬂ@{gy&gp%gt | east 1
- . 0 . . .

wt. % pyrophosphate 1ons, egol ng composition

conprising 0.1 toig@%&g%fgagg%g%#ﬁm%gygg§gggbgﬁqqg%%?bﬁg%iy%aéﬁgg assi um

pyrophosphate, e.g. et rasodr o pyro te a - 1.5%

t et rapot assi um pyr.ophosphate. 1.0.18. Any of the cedi ng conpositions
conprising a poIyﬂbr$m386Y?ﬁé¥&ﬂgﬁiW“b é”%%tg&éﬁfzglected from pol yet hyl ene

gl ycol s; synthetic anionic polynmeric polycarboxyl ate, such as L

pol yvi -ﬁylﬁmet HytY rtheforegaing Comgifioas &%ﬁmﬁ%@ ProSETgEUCERAPT g cpmbigation
cel I ul osg MiAr ind@eh¥ASicohr exanpl e carboxynet hyl cellul ose or

pol ysacchari de guns, for exanple xanthan gum gelluan gum or carrageenan

gum ; | 3quyl atgs f@%ﬁgﬁﬁ%%@fhiﬁ&h?xﬁ&h&ﬁé&rtﬁ@ resdrv Biveonf¥ised 0 PF% 1\‘51&31(‘) % (‘E)i.{ﬂg)

conpositions conpr a‘ synthetic anionic polyneric polycar
e.g., | rbeanylalohboli oowhdrein th®pfes@vative Aniprisesf0.606% MUD and 0.1% benzyl alcohol.
2012/ 064338PCT/ US2010/ 056511 1. 0. 20. The foregoi ng conposi tion wherein the

synt heni1G. aniami ¢f thefoy SminLcadPositRhD QxiHeAt &mprising 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, e.g., in an amount of from 0.1 — 3%.

1.0.16.  The foregoing composition wherein the anti-calculus agent is a pyrophosphate
selected from tetrasodium pyrophosphate and tetrapotassium pyrophosphate and mixtures
thereof, e.g., in an amount sufficient to provide at least 1 wt. % pyrophosphate ions, 1 - 3 wt.

%.

1.0.17. 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.

1.0.18. Any of the preceding compositions comprising a polymer, e.g., 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 carboxymethyl cellulose or polysaccharide gums, for example xanthan gum,

gelluan gum or carrageenan gum); acrylates and combinations thereof.

1.0.19.  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%.



is al:4to 4:1 copolyner of naleic anhydride or acid wth another

pol yneri zabl e ethyl enically unsaturated nononer, e.g. nethyl vinyl

et her/ malwpcoenisyzdgi de havi ng a nol ecul ar wei ght (M W) Pofi/u3201008651 D

5, 000, 000 dal tons, for exanple 500kD - 3000kD. 1.0.21. The foregoing
conposition conprising a co-polyner of nethyl vinyl ether/maleic anhydride
havi ng the general structure [ CH2- CH( OCH3) - CH( COOH) - CH( C001-)n. 1.0.22.The
f oregoi ng conposition having a viscosity of CP at 25 C of 1-3kCP, e.g.,

1. 7x108.20p, akhe tatsspingicomppation whesgy) hp syshetiomigyic pdgoeRppokycyboxyiatggy 106,
for exa A ﬂ%ﬁ}hﬂ ' f L= Y-8 9 - ny of the

f or egoi %ggbdn%oﬁ?fl ons v{h(g)r{%%i\ﬁbtgﬂ&eydggrer%g%‘?gwéﬁl a?‘é)thgt?’r@%mlgfl réé. 1. 0. 24. Any
of the faliyggotdly weanpasdidmomsndrye.ghaethglovipyliesiantnadeis ahhyokide baviagam sal t,

e.g., selected fromcalciu | ycer.ophosphat e and sal t f sol ubl

car boxyIm%le%?‘r%e,lg@r(ﬁ’l'w)(?{ﬁ(g@/qtﬁesrcgogfq(’%éﬁii‘?’}s’ @F‘éﬁr‘ﬁlsetsg?gkﬁﬂ ﬁi%gﬁps alt is
selected fromcalciumcitrate, calciumnmalate, calciumlactate, calcium

f or mat &;2lcal cTherfofegamgsp@pPosEPR FRMPHTIE ® perPalymes PEMGHYI Heyhethergnglenat e,

gf" ¢ L,‘im@%@%ﬁéﬁ%ﬁ@%ﬂéﬁ%ﬁéﬁ%%ﬁ?‘ﬁi@?ﬁ%@%ﬁ@@@ﬁa@@?ﬁ%ﬁ%@%ﬁ; el
coval 4P boldStes RacbmerSEob AV § PGl Y Eh et d ol ¥ dt Al o

sodi um nomchl wem@ri aoRkala weizht bESIRS | BOGUKD, e§:.,d.98x3 0Uiforaxkhipty i@sinl i cat e
or amonium fluorosilicate, or a fluorosulfate, e.g., hexafluorosulfate,

anmi ne flammingey wsthtohbil 0%t P8rS%t hereof . 1. 0. 26. The precedi ng conposition
wherein the fluoride salt is present in an anount to provide 100 to 250 ppm
avai | &0123. f | vemy efghe foregdirg domypasitiank evheres theicnmpesitipo si athapnb freonpr i si ng
sodium fluoride in an anmount of 0.01- 0.1% e.g., 0.05% 1.0.28.Any of the
pr ecediomg. cormpssitthe fisegdivg eimpdsitenp fuirtler behpesng 7 salnble@alcaingsalt, 8.¢,0 8. 5,

e.g., 8.3 1.0.29. Any of the preceding conpositions wherein the pHis

P st aaclegioy Topa g m ShRoRP I arls CPOTRS HBPETErE nddr §ireo

2012/ 064?1&%3@1@9%%@%% Br®alkdum 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.

1.0.25.  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.

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

provide 100 to 250 ppm available fluoride.

1.0.27.  Any of'the preceding compositions comprising sodium fluoride in an amount of 0.01-
0.1%, e.g., 0.05%.

1.0.28.  Any of'the preceding compositions wherein the pH is between 7 and 9, e.g., 8 to 8.5,
e.g., 8.3.

1.0.29.  Any of the preceding compositions wherein the pH is adjusted, e.g, using a weak

organic acid, for example citric acid.



1.0.30. Any of the preceding conpositions further conprising an abrasive or
particulate. 1.0.31. Any of the precedi ng conpositions conprising a nonionic
sur fact anwpQ 2e12n64338n an anount of from 0.5 -5% for exarplraseidssessel ect ed
from pol axaners (e.g., polaxanmer 407), polysorbates (e.g., polysorbate 20),
pol yoxyl hydrogenated castor oil (e.g., polyoxyl 40 hydrogenated castor
oil), and m xtures thereof. 1.0.32. Any of the precedi ng conpositions
conpr|5|ng at | east one hunectant. 1.0.33. Any of the preceding conpositions
conpriléiHy atAnkelthe e%eﬁn&e@pawn@éﬁe@@eé GOMPHHNG Y abEpiNe 0§B¢fgw ate,

propyl ene glycol, and conbinations thereof, e.g., in a total anmount of 10-
40%  1.003134. Ay offthe n@cpchege@nn@sltmmsmnsmge noviepId %lrﬁqgtaptobgmam | ns.

1.0.35. An cO t, risin fIa orin ra nce
and/ or c (ﬂnlI ﬂégorﬁ}%roée%/g’&ﬁge rﬂf‘hi p)?’églgﬁﬁ gpglo%%sm OIS OB %{é at
| east S50f6iyvattaites (égopsﬁfsdmteqb),tpbeyoap g8l ate0 A6 dil @NS, Fbwmlylsm ng an
addi tional antibacterial agent selected from hal ogenated di phenyl ether

(e.g. trhivdregsasyd castrioal), aagdimizbres thergokessential oils (e.g., rosenary
extract, tea extract, magnolia extract, thynmol, nenthol, eucalyptol,

ger anil 8132. carAacofthe peicediag comperaikins sbmposing ehlshst onehhlyxlecte@tl icylate,
eplgallocatechln gal | ate, epigallocatechin, gallic acid, mswak extract,
sea- budkador nAexst the pjeceding garapositéora Rbimpeiping asleas oge humla¢taunthebebtdﬁ i®m

al exi di ne or, oct eni di ne at er nar nmoni um conpounds (e, g.,

cetyl py AU AP BUCECHET. B RBTICaEHObS e 3 0 SRS i ni um
chlori degeJPC), N-tet radecy1-4 et hyl pyri di niumchl oride (TDEPC)), phenolic
anti septics, hexetidine, oct eni di ne, sanguinarine povi done i odi ne,

del mopigHol . S#tHQP{ecéﬁhgkoﬂlﬁ&%cfn‘ﬁ -c8my ngﬁlgg)a e?%‘ﬂ mf Or exanpl e, zinc

citrate, stann us sa ppetr salts, Pron sangui narine, propolis

and o ati nt s dr.q en, el’OXI f red .

per oxi%)gﬁg gﬁy Bg ycaglﬁ% é’}é §EQ pn51 ﬁjea/o g,fff ance%ﬁ&l/loygglonng.
nmonop rt I|c acid.and its salts nd esters cor earate ol eoyl
sarco - al QW Ogmefpéi?cgdm@lc%’tp)‘??l 181 ?Omei%?g?“ém @aéﬁ’lw “ani | i de, doni phen

brom de deI nopi n oct api nol and ot her piperidino derlY)ativ S, nicin

pr epalt &3%ons, Ae»s PgF}letpée“seﬁlntgscon@ﬁﬂ“ﬁ?%(‘i%@ém@fa“eﬂﬁ‘;‘»ht&nalt WL bpIPTR) GBSy
1.0.38. G\s@%rceﬁ ﬁto'ﬁ?ha%%&% CQﬁlplfeﬁ ért(egnélcﬁﬁamrh&baq:x@fgc@%d axkAanbis €- 9-

sel ecte omthe gr onsi sting of ~Co-enzyne QLO, PQQ Vitamn C,

Vi t ami n (Eg., VoseamarnexiracBItER, extide, mg@dltaMB’B@P(h’FﬁldSZM@h(ﬂB@Ea_lyptol geraniol,

anet hol e- di t hi, ot hi nd m ture t he preceding
conposi 561" &o‘}%arllo}é‘fl%‘?é R %lnFﬁB’YL&‘g ﬁ e@g%éocﬂ%&ﬂl fga[ #& precedi ng
CoONMPOSi tdpPiafl o ERAEMIH, ShiNg adidMHidvedk dmaagwatbu%edheﬁi @draf:ﬂ)cm aiide bffdep@esact i ve
sel ected from t he group consisting of peroxides, netal lorites,

per bor at(es; chlorkexidinn alexidingerasiepadinlsquapYY BRI g, Comaw&ﬁr(mgn ations

thereof . g}/égyndajm'ﬁi%ych?ondteQ%P@S,%%ﬁ?ehf?&l&lﬂ%HB%'dE, RS PSR SO oMb S NI

hydrogen oxide of a
(TPC), N-tetradecyl-4-ethylpyridinium chloride (TDEPC)), phenolic antiseptics, hexetidine,
octenidine, sanguinarine, povidone iodine, delmopinol, salifluor, metal ions (e.g., zinc salts,
for example, zinc citrate, stannous salts, copper salts, iron salts), sanguinarine, propolis and
oxygenating agents (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.

1.0.38.  Any of the preceding compositions comprising an antioxidant, e.g., selected from the

group consisting of Co-enzyme Q10, PQQ, Vitamin C, Vitamin E, Vitamin A, BHT,
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hydr ogen peroxi de source, e.g., urea peroxide or a peroxide salt or conplex
(e.g., such as peroxyphosphate, peroxycarbonate, perborate, peroxysilicate,
or persulywbare/sadsss; for exanpl e cal ci um per oxyphosphatreT/tseainnsesi1

per borate, sodi um carbonate peroxide, sodi um peroxyphosphate, and potassium
persul fate), or hydrogen peroxi de pol yner conpl exes such as hydrogen

per oxi de- pol yvi nyl pyrrolidone polymer conplexes. 1.0.42. Any of the
precedi ng conmpositions further conpr|3|ng an agent that interferes with or
pr event gngfheledithigthigne. #8A minturesdhegeof. E| A"or chit osan. 1.0.43. Any of the
precedi ng conpositions further conprising a physiologically acceptable

pot askDBfh salAny of the prepestingeinpasitions ae@posing s vadeniggmagdiitor i de, in an anount
effective to reduce dentinal sensitivity. 1.0.44. Any of the preceding
conposDiidons Ayndithespregedinmgonmipditidns corhpsiohg a Wﬂnhysihg laggit @db¢tyd &omeept abl e

pot assi um. sal t g ot assium nitrate and/for tass

1.0.45. ey Ficleskeh fign himipten patunEr S ROES et BRI RCBET R o ¢ ne

oral letbrbofias, peRkyhdids hBoch®RitbQAAd bombiRaGaRitkeesfi on Wi th brushing, to
(1) red ce or |nh| bi t forrra ion of dental caries, (ii) reduce, repair or

i nhi bj re-g RARY ¢ i
guant |i Pé{? ive ‘/ﬁ{ (ﬁqﬁe f?}%ﬁ%@??ﬁu@sgg}g gnce % (f_rl%lg%rrlg g?(gcgérni ca(?g%é;%{ri s
nmeasur enwdio gé]EﬁM)md(e isburke, r@gimrea peromldla iobh pedeiticrselt at i:(ympl'enofﬁ @nsilcp RONDt e

rem nerali zatl!‘on of the te ‘%%reduce h persenS|t ey ﬁ éihe teet h,
(v) redPEEXIPhOSRRAtE; RETQYiAg 9?%‘? sPe 5> RS ‘éatﬁe"arlﬂe%‘ SBEs%r cuts in

the mouth,m JI‘é'dame{t@g%ﬁyﬁ%\éﬁlla‘fe %f)dxﬁﬁl' FER AL UGdREN BABSHd Perokide,i sodliub®
increase refative |evels of arginolytic bacteria, (ix) inhibit mcrobi al
bi of i | mpewxyphdsphaté,rant ipetassiai peasifiaie), qulydnoamseerandﬁ oplymer aermblexed sigie pH

| evel hal | d |
ccumi 418 ogmffryx@?%éiwn%w) 3“8?%9138%%0%? Mouth, (xi1i) clean the

teeth and oral v reduce er.osi revents. s ns and/ or
i t 6h 0ot h AT Vi eoreh e DT P bR Ao OGRS I L
agai nst é\feh@g)%@t'eﬁalba@t%l?rﬁérﬁ,e?nﬁtﬁror(cm{bda}l promote systemic health, _
i ncl udi r?g car di ovascul ar by reducing potential for systemc

i nfec Vi ai nabl e
by colBiai ng YR R Restdine Uity 0%“3?15 Foufy COPEShE | PRy L ARy et
conposi tpomsumlgaﬂ,lig,LpMedsmrmhnmm orvetaspigmedhl @ntes invinl dmozat yitedive do mduche

nat ure of az del I very system and the particul ar active. For exanple, the
basi ¢ arﬁeﬂ%n STHHEY: be present at Ievels from e. g , 0.1 to 5w %
(expressed as wei ght of free base), e. ;J% é% %, F uor| de may be
presehd-4dt | eV B?Preéedgngc%%pqstfl%@orﬁ%?m% o) Mi@i/"rﬁ‘ dher for a

pr of ess %QQI)ImQ{cam{’ gfagfeﬁ&sglﬁﬁﬁstaﬁe@ 8&9@5{% nitke®/ Sl dPor Yot AALMARK el 2l

Wil y SI ependi ng on the agent used. For exanple, a triclosan
m)uth e

embod et , hY' mﬁ@h@.ﬁ%ﬂﬁﬁ%wm Rl phasalicARPEIH BuapRIdSE e
conpri smygnamgl yptivgalnireddnpaictive wathtbuushingf td (eredua ordahipio $ortmaton of any of
t he enbodi nent s set forth above to the oral cavit bj ect .in need

of a
t her eof ,deatapcarics, (HRFadyEe FePA G dRftiRi PR carios Ision 8?’ ﬁ%&ffﬂ&ﬁwﬁﬁ Letitigiectedr i es,
reduce, ahtitaVe 1 nliHJcec?ﬁ{lJ)ﬁés&H@éTRjL#)%? leRR&icaPeddies ngsi&h&f (BAMIY

quantita e l1ght-Tnduced fluorescence (Q.F) or electrical caries
measur er(nﬂtre((LEQM 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

oral cavity (xiv) reduce erosion, (xv) prevents stains and/or whiten teeth, (xvi) immunize the



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

gi ngi vi t iwQ 20i2/06p338n0t € heal i ng of sores or cuts in thepromatskg10ws6511 r educe
| evel s of acid producing bacteria, viii. to increase relative |evels of
arginolytic bacteria, ix. inhibit mcrobial biofilmformation in the oral
cavity, x. raise and/or maintain plagque pH at levels of at least pH 5.5

foll owi ng sugar challenge, xi. reduce_plaque accumulation, xii. treat dry
mout h, tSAth 2ERITHt OB IPESRIPORLESPNd/on ©641 Promete sydemisdealtisyagleding heal t h,

. | d . - . . . 1 i “ i
L) L N W 5o Y RSOl

uce erosl on of

n vigThe of al 1 i . ce er |
and (RIS of PhivaoouRl Byidt Rl ¢ EorbaEinl PRl e RPOM T ) 7"

inventiQﬁﬂﬁﬂﬁé@ﬂﬁgqgﬁgbﬁﬁgﬁ&the use of nethylisothiazolinone, benzyl
al cohol , phenoxyethanol, and conbi nations 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. Basic Am no Acids
[0012] Levels of active ingredients will vary based on the nature of the delivery system and

the particular active. For example, the basic amino acid may be present at levels from, e.g., 0.1
to 5 wt % (expressed as weight of free base), e.g., 0.1 to 3 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 antibacterial will vary similarly, depending on the agent used. For example, a

triclosan mouthrinse may contain, e.g., 0.03 wt % triclosan.

[0013] 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,

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

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

iii. reduce or inhibit demineralization and promote remineralization of the teeth,
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 dry mouth,



[ 0015] The basic am no acids which can be used in the conpositions and

nmet hods of the invention include not only naturally occurring basic am no
aci ds, suwwbae/m@mi38ni ne, |ysine, and histidine, but alsecamns@@®se1am no
aci ds having a carboxyl group and an am no group in the nolecule, which are
wat er - sol ubl e and provi de an aqueous solution wth a pH of 7 or greater.

[ 0016] Accordi ngly, basic am no acids include, but are not limted to,
arginine, lysine, serine, citrullene, omthine, creatine, histidine,

di ami Fobut eHenes wsiemic beadth welydmsrcashiowsadachealily .5, briedugng soteptittiohat i ons
t hereof . | ' - Id , the basic am no acids are sel ected
fron1argingﬁgﬁﬁgﬂﬁéﬁﬁ*gﬁ%gggﬁgt%ﬁ?%ﬁine. [0017]In certain enbodi nents, the
basic_am no,acid is arginine, for exanple, L-arginine, or a salt thereof.

[ 0018Fhe Wgﬁﬁb@F ions of the invention are intended for topical use in the
mouth and sq salts for use _in the present invention should be safe for such
use, th t hEdusroiiAtien ahtredeitftent rati ons provided. Suitable salts include
salts known in the art to be pharmaceutically acceptable salts are

gener &Yl y BRRYRigeras@ratecthibesesik peing raacyicdastepe an Beyrsiters addint s and
concentrations provided. Physiologically acceptable salts include those
der i vedi.f r dearpthatdedivend ¢relbdavityaccept abl e i norgani ¢ or organi ¢ aci ds or
bases, for exanple acid addition salts fornmed by acids which forma

physi [10a4] calThadoentiab fiethencenpries the ushp mettlissthdeoloronbrtenzyle@leabt,, and
base addition salts formed by bases which faorm si ol ogi cal |y acceptabl e
catt orenbrg). 901 spOBASHUPEITERDD 1t anuatu B AT RaRseE e i o

al kal § gImes;alss iSahake RAIAESHsUR ARG if A dbovOmedloal i ne earth metal s such as
cal cium and nmagnési um Physi ol ogically acceptable salts nay be obtained

usinnggggggﬁgABﬁgcedures known in the art, for exanple, by reacting a

suf fici . compound such as an amne with a suitable acid affording
a_PhyRiok09! SRl YR GGRN ARAG,Ath Ok bd (24 9 Fle MBI 081 bR LA figs or T Of al
care tonpbsitions may further 1nclude one or nore uoride 1 on sources,

e. 9., invehtithl iacliamstiotdy salialy oécuttitiebasiu drginy acilds fsudloas aginirenlyginel alidng

mat erjals can be enpl oyed as spuLces of %olqble fluoride in the present
conpodtidipadut e apy kasiGAmIgNiaridpNAVIRg A6FPERY iESHAAN A NEOUP A ar e

f oundpjofcldeSwhithlre Mter-shigtie aﬁ%ﬁmvhﬁ aﬁ%‘gﬂ@&us%&luﬁbn with-aH 58 or g@ater.
4,885,155, to Parran, Jr. et al. and U'S. Pat. No. 3,678,154, To Wdder et
al ., | porat.ed. i . At 10 . ur ces
ot ulfSTBLET BRI Halhe BhiA ASEERERUc BEPRRIEHANGY By b, 1hih Rkt

pot assitrullerdel omithihe, creaitieyhistidinafdiaminopitaspd atié, disothoproptibnioraoid] salsat e,
ammoni um f | uorosi |l j cate m ne fluoride, amoniumfluoride,. an

, d
conbi WateebAscanpunations thereals {07 RIERYALFRRMIRERY, thedagis amine 3cids aeigleated

i ncl uggs, RiaMROYEuldidoidd&mitgiadi um fl uoride, sodi um monof | uorophosphate as
wel | as mXxtures thereof Were the fornulation conprises calciumsalts, the

fluorj al t y - E LR ' 18 1SV%al; y
boundhﬁg7gnogﬁgg£§?gﬁﬁggﬁggg’gg%%%égo |dﬁ*ﬁ%ﬁ%@?&%ﬂgéﬁggﬂﬂiﬂégﬁggﬁﬂ3& t han
mer el ysdlpthereaf.| y bound, e.g., as in sodiumfluoride. Surfactants 100201The
invention may in some enbodi ments contain anionic surfactants, for exanple
, Wat e[0038] ublThesampssifbndvfgheinvémidnyaraiitchde® frgodpics ruselih theAnstd dmitses, such
as the sodiumsalt of the nonosulfated nnnoquceride of hydrogenat ed
cocontits don use i1 the presprtnegréian showd B safF errEEih e, NLEB APt 804 at e, sodi um
coconps: I ake: il I al ' ryl

sl  agoneiiiohFropidoh ot AfRinddo EhO A e SHEPHEPnARG TR

CH3 ( Cri2ppraihi2 cGEH2 EpR)andl 50X siduted te bapinysicdogiedl i, aceepgable ilthe ambentd afd e. g. ,

2, 3 or 4, and X is Na or K f exanpl e sodi um | aureth-2 sul fate

(o2 Sssioin oerbleioy Briglarisslly fgrerenyneias POsAFERATED such as

sodi uppAadaayibalRenegnsois oronat & drp et KR @Wayds, RRRZENSIc Jidf RBRR kalti gher
al kyl" sul foacet ates, such as sodiumlauryl sulfoacetate (dodecyl sodium
sul f ofecmedby peidhivhlebrfoman physadpgicelsiceentabdé artion, e Hyydlraphjorjsicop brmenideal f onat e,

sul focol aurat e .2- ethyl laurate potassium.sulfoacetamd and. sodi um
aur oot S GHF s s R S Gy PELR IR DM A SO 2 SRR
particul ar enbodi nents, the anionic surfactant (where present) is WO

2012/ 064338PCT/ US2010/ 056511 sel ected from sodium |l auryl sulfate and sodi um
ether lauryl sulfate. Wien present, the anionic surfactant is present in an
anount which is effective, e.g., > 0.001% by wei ght of the fornulation, but
not at a concentration which would be irritating to the oral tissue, e.g.,
1% and optimal concentrations depend on the particular formulation and the
particular surfactant. In one enbodinent, the anionic surfactant is present
at fromO0.03%to 0.5%by weight, e.g., 0.15%



1002111 n anot her enbodi nent, cationic surfactants useful in the present

i nvention can be broadly defined as derivatives of aliphatic quaternary
anmoni umworgpumwasshavi ng one | ong al kyl chai n cont ai ni RgTRISc@oM865ear bon
atons such as lauryl trinmethylamonium chloride, cetyl pyridiniumchloride,
cetyl trimethyl anmoni um brom de,

di i sobut yl phenoxyet hyl di net hyl benzyl anmoni um chl ori de, coconut

al kyltrinethylamoniumnitrite, cetyl pyridiniumf]|uoride,. and 'xtLires
t her exxfamplq thasq deatves Gropralkelhmetais uphyat BRfpssium and Ipdivgn gt alkplieea e
fluorid CI i i . . i : 1., herein

| ncor iR ar SHRY FEuidedun: SHSpigloiRal bl B PR DFBIRY WBhe O o
gﬁr m ﬁiudﬁgd ﬂ)tﬁcédﬁu@@sﬂ@ﬂﬁ&ih et _fox{di@ﬁi&]e% by Emt:t!hag a Mefﬁniemuly)hdsg: mgmﬁcaxg}iant s
that can be used in the conpositions of the {nyention can.be broadly

def i n8ghas ag ampwuridsa prtshlscsy! ‘Ef@rg’ﬁé ad@ﬁﬂ@ﬁg%ﬁﬁﬁcwtaa\%@f%e oxi de groups
(hydrophilic in nature) with an organi c hydrophohi ¢ conpound which may be
al i phi0il?] or Fhudddedomfeurce: The aaltcareconmesitipheiap further ingbide o AT BRTE

surfagtants include, but, are n Mg -1 h L CS. yvl.ene
oxXi deﬁ%ocﬂ#géﬂ% %?“é%eso‘?-g'a?‘?évﬁleg’ﬁl@ﬁg %{]@p}f\gﬂﬁ%:?%n%\é?f @%g{d%rq %I?' Itehgﬁ)%%ﬁ{ en!ssati on
of et funl RNEnpI¥yddears Bbiided dfolubaciceide i daiesenf copposiyloaneExmares ¢fhd et hyl ene
di am ne, ethyl ene oxi de condensates O<{‘ al i phat j ch}a%ghol s, ,l.ong chain

t er t | Hipblerflueaidesandusldinggnaienpants fPeRq indyp- pHo¥phi e i REINFIEHA chai n

di al kyls S Wl dgs. 13800 Phathai 1P B 2RHOTS. PRL /10, 31698158 @ WhiRHE &4l ar

embodi irent, e co’rlrgom tion’o é I nvention conprises a nonionic
sur f agtempbrasel letdiedyfreforenpo| Remeensitiye flgoridepioh axanesrind 09, bupak pevlibied s

(e.g., polysorbate 20)., polyoxyl hydrogenated castor Qils (e.qg. | yoxyl
50 fyor Dt Ghoe s cediunt or e pp aRiEt e en DR mise S PriGaits; A
enbodjn&Btifeat€ Wnlrh &l HuorSYIaRE hinteSHiokias L atthSnitideTuskide, ol REmPIRE S

i nvention can be broadly described as derivatives of aljphatic quaternary
amoniherepf. phosphiordmbediraends thelffuonide imncomse indedes sianpgiisdhiotide safiughat i ¢
radi cgl s.can be strai,ght chain or hranch ' : he
aliphaPW%‘% WPPUEW?@O%@ﬁ?SkﬁgaﬁngaignggFSgﬁggﬁgﬁgﬁggg%gﬁgggg%?hins an

ani ongdimWade§ talsihikitk,ithé figordledRs ar pleferabBrdabx wheisiil theflabede isebiaerely
phosphate or WD 2012/ 064338PCT/ US2010/ 056511 Phosphonat e. .
[ 0024beund e erethenatonaxagpred sefivaoreffuoserheprhates fithes dhangperelydrpietibh i nt o

t he cg&qﬁgaj?_%‘iyﬁpinisramuﬁgﬁmg@#; are not limted to, sodium al kyl sulfate,

sodi um sar cosi na cocoani dopropyl betai ne and pol ysorbate 20, and
conbi ga@i _t%n%sther eof . [0025] The surfactant or m xtures of conpatible
surfa an be present in the conpositions of the present invention in

0.1% % i.n anot her enbodi ment, 0..3% to 3% and i n _apot her.enbodi.nent 0. 5%
to 2%@%3 |g}ﬁ’lB I’B‘fenf’ﬂ’émtaéf_t"élsorf}%ﬁﬁggqlﬁeﬁﬁ .Coﬁﬁquﬁcgsuﬂgagﬁpgs’ foﬁﬁﬁaé?ﬁlﬁe or al
care GRAROSIIIORHs 8f hiche fafty 88 inhoBB¥erdd eSRond3GIfatee sach dsak@gddign sgeof .

Fl avoring agents which are used in the practice of the present invention

i ncl uthe, manesulfated monoglyerride @f hyrrogenstedtcogenus pil dattyreidspeibesssotiu® dr i ng

| dehyd t , i i ; t
Cuch HEELNFRH Uy R o Do e SR By R, 00 <or

speai gadiim 1fePpelthie] Righerwillol etige edfhtessags af faswlacl ove, sage, eucal yptus,
marj or a ci nnanon, |lepon, linme, grapefruit, and orange. o yseful .are
such @He%ﬁf&émngg%ﬁﬁﬁst%gr vheEn I&ﬁﬂ@éﬁe‘?-ﬁ'ollg.n ’é:gfqg&ignéle?d%g i $

enpl o il ' . C hgisggent is

meor Ha e D B e B ot by
wei ghalkylGirel s fongfesasuth ansodigaldodéays bergenk: s11fod @@ gjotien auay] beazeseconposi ti ons

of t hgul%orrll\e{t%p;thli ré:r g’fk%/i)suqﬁ%ce?gésl, %Q&ll El,sysohi?l%l 1%91%‘/1 (sjlﬁ?oagertatglzcrloedecyl sodium
sulfoacetate), higher fatty acid esters of 1,2 dihydroxy propane sulfonate, sulfocolaurate (N-2-
ethyl laurate potassium sulfoacetamide) and sodium lauryl sarcosinate. By “higher alkyl” is

meant, e.g., Cs.30 alkyl. In particular embodiments, the anionic surfactant (where present) is
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chel ating agents able to conplex calciumfound in the cell walls of the
bacteria. Binding of this cal cium weakens the bacterial cell wall and
augnent s waeberdcadssl ysi s. [ 0029] Anot her group of agent sPsuitusatbesdsar use as
chelating or anti-cal culus agents in the present invention are the sol uble
pyr ophosphat es. The pyrophosphate salts used in the present conpositions
can be any of the alkali nmetal pyrophosphate salts. In certain enbodi nents,

salts include tetra al kali _nmetal pyrophosphate, dialkali nmetal diacid

pyr optfdesasairem sedipgy lpgy] Sqlr@fea%ndrﬁﬂﬁ’é‘gb‘i’tberﬁwr&bﬂ’é@&n S henApmereRt e her eof
wher e as I re useful in

bot - TR R e B o B e B S e e

pyr opfwmphabe mahbt aﬂa&buéentratldrmwhmhmm beonadsg td tha ofd tigeree.gl, Ily/o,emdugh to

d t | t 0.5 wm. % t .9 - 3 . Y%
D015) R sPEERasRRbeYL T R BB Had e rartalie suaaiu org
pr eseﬁ dla@nfihe AAFOFOIROStahd @ 'ﬂ?es@x% alt %ﬁ{(b AN IS aywerghr ¥%.g Aol yer s

[ 0031 e oral care conpositions of i nvention also optlonally i ncl ude

one 9@02?{ € QR &R&Semb%‘dﬁﬁ iftcallB 1\4%515*%4&5?&&'_@’19@3% prPs%h%‘ﬂkzé}}f oARLAYL ether

mal ei d copolyners ysacc ari ose derivatives, for

exa rrpbleaalardleﬁmdmt da:mlvat@ﬁs loti kiysteatic qnatpmlap;samﬁbmmrd@nglmﬁds Hmnmﬂpﬂl@
xant han gum or carrageenan gum . Aci ners, for exa IP’PE‘?l ygryl ate
°|

gel s, 2lkyChBE onENRIBRE P hS £#8OR 6@%86?31%‘ rrg%et%%ﬁlagloar% rofully
neutr a&q V@ﬁ&rdeseét hﬁle@%}fzﬁ'}xﬁlofﬁﬁﬁ%roﬁﬁdeﬁldp potassi um and sodi um) or
ms

anmon 1003211 n a particul ar enmbodi ment, the conpositions of the

[ nventsbmnyiphaiaxdethyyzlmnethyhbcnzarﬂumnomumcﬁhwmr G)Cpomgadﬂa»dtbmxeﬂl)dmemonemh as 1:4
to 4:1 copol | el c id with anothe ner,i zabl e

et hyl ’é‘ﬂ?tEa‘Felt% 8’ad‘?’rﬂﬂ‘gﬁ€’%“ ?l?eqr‘eqiaj‘g JUSErAHYE ﬁanIW ﬁVFacgatnhy FHS i
anhydg meﬁanmg hﬁﬁoﬁumleﬁué@desweahh UMPALIN®T, $38,4Q0tot Brirr 604, BERin NOSt
preferably 30,000 to 800, 000. These copolyners are available for exanpl e as

Gant r aorperated bywafergge( Memmsc,@cor@geyrfacmtmag g apf asompndes inthe S- 97
Phar rraceu(;sr g:oal Grade (MW 700, 000) available fromISP Technol ogies, Inc.,
Bound“BIY6 fg "R J. 08805. The enhanci ng agents when present are present in

anoun % 1 31C1 e tive i.ncl de t hose
2ounad] he Rk e R S 0B B RS By s

hy dr oxatedd BebadP HbREddHs ¥b R mlﬁxdélpﬁyducé’d pyﬂeldoh@a@amnqrfamﬂeﬂemme drbgpsl at t er
bei ng avail abl e for exarrpF)e as Monsanto EMA No. 1103, M W_ 10, 000 and EMA

G ade(tgdrophilis in natue) yofhyareerganie hydsophabic eemppupi pyhichempy be aliphaligPbxyet hyl

ﬁflrﬁ%lf(ylf%ﬁg%urco E% %@ﬁ%ﬁé’ ! g@ﬁﬂz}ﬁb?ﬁcﬁn%ﬂlg ler:f"cfcﬂnts 1h&¥1h%ﬁ>§}ﬁ§rfe 3t Hmlted

ol ef i v, el Fyroafcs qidnydtleyleﬁbahdlde mﬂatwmabédkylaﬂhmﬂy,l produms disivedfioai theng an
ni c. doubl e b d at ne car boxyl

acti vated carbon-to-carbon o i n t o
gr oupSondsagatipg of %1}13’ lgps exide Wt“g t{\‘? Tegetion Pt A Eroa}aﬁlﬁ"&? %’“B"oﬁ‘ﬂf HRYIERE r eadi | y
funct Hﬂﬂﬁ‘né @thl}(fiéké{ 6§ird'e%%de%‘at&e&f%‘ﬁ%ﬁat&falé&h%lspfo%g%ﬂﬁﬁ térHaJy%xH@BﬁH@sr 1&@1 ecul e

either 1n the ha- bet a OSItI on"wth respect to a car oxy group or as
par t dialmtertwyrph@dphmtdx;dee,rien@clwpdm&yl $ulfousi-es and mixtofes shigivhandteizalarle

acryli hac t hacr o ha- chl oroacryl i .croto

Dot 4 AGHpFaRy SRS B Soititon of BRI EaPTE: o Bppfa Bt fan

bet a- sdicted i@@rﬁ)bbla&am@i‘é((@@' olakirﬁ&ﬂﬂﬁy ,poBysbafel¢.g., pﬁ?&ﬂBQBQO) pélyekgiconi c,
aconitic, pha- phenyl acry 2- benzyl acrylic, 5! cycl ohexyl acryl i c,

angel hzdrogmegmwoe &p@vry@szbﬂmmmteé 0T ailg, andumigures thesepki ¢ aci ds
and anhydrides. O her different ol efinic nononers copol yneri zable with such
car bol9R3L minormns einbodinwetsyiwiternomit aymhetic auyﬂactelhtls osdfulan thi preseny| mal eat e

and the |ike. tain.sufficj car I|c sal t. groups for
wat er YT ‘iafl(tgg% aég‘g@ﬁsﬂjcl?%ﬁs r?&?valé RS g% %fp%ﬁtd? %ryémgrﬁ?mmghcl udes a
CONMPOFhdshREmfe) aad BilRehi R ¥BRPOYHIL! B 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

contains an anionic water-solubilizing group, e.g., carboxy, sulfonate, sulfate, phosphate or
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of substituted acryl am des and/ or honopol ynmers of unsaturated sulfonic
acids and salts thereof, in particular where polyners are based on

unsat ur atwo 2012/deedssc aci ds sel ected from acryl am doal ykang/isadthosisel aci ds
such as 2-acrylam de 2 net hyl propane sul fonic acid having a nol ecul ar

wei ght of 1,000 to 2,000,000, described in U S. Pat. No. 4,842,847, Jun.
27, 1989 to Zahid, incorporated herein by reference. Another useful class
of polynmeric agents includes polyam no acids, particularly those containing
propoPgW6ﬁ9m%? ani oni ¢ surface-active am no acids such as aspartic acid,
glutam c acid _and phosphoserine, as disclosed in U S. Pat. No. 4,866, 161
Si kes (@24} . Tupeasvp sramplgs plkthe svrfagjantefuiied ferdnclpgos alte hepoapasitiag or al
care ¢ S ti j L., 1.8, S( i SSaf hi ckeni ng

mat er ?Igcﬁ(P bB%rag%]/?%elh%tégzgi S%Qﬁﬂ%%@n@?%%é%%{ﬁ%?a\r%qg? écggﬁ?té’e or enhance the
per f ocomasted@iropyh ®etaieninl pblyesrbate20¢ &id @nibigdridas th¥esfs, the thi ckeni ng
agents are carboxyvinyl polyners, carrageenan, hydroxyethyl cellul ose and
vat er [(o2sybl erigadutfactaht GehikHIr&SS Bhipalisie SUFiLtAts &R Prseaf aKy net hyl
cellulose and sodi um car boxynet hyl hydroxyethyl cellulose. Natural guns
such &empesitagns of ghapraseabinyentimdn §ulds ta gateanothet embedizentid3 Yorte 3 pandined.
CblIohgﬁhmqﬁggﬁﬁéﬁgb?ﬁ?gigﬁﬁﬁg&&lt%&%lq£uﬁk@§£%ﬁ€|V|ded silica can be used

as cofponént o g conposition Urther i nprove the

conpoiition'z texture. In certain enbodi nents, thickening agents in an
anoun n 5% by wei ght of the total conposition are used. Enzynes

[ 0037] The oral care conpositjonsf&é the inventjon nay al so optionally

i ncl ulf¥28he ofhermspleasmaampasitiops of tie inepliarmay gup dedudenyflayoringagertai | abl e
pr ot e8RS inghMnANOIKE LR @é@ﬁnh@?%@ﬂbé’&ﬂﬁé A3&R amﬁeﬁu{;@ﬁl%ﬁme,%%w&
Ilpases an Cl hases or corrpat e mxtures thereof. In certain
enbodiimeted $9, esdeetidnily red variausglavteas ddeldelxs, reatess @l colens agll yinukir dasaiaband

mut anase. ., | n _anot her embodi pent, t he Z i S. papai n, ,endo cosi dase or a
AV o S R SO stk Rt BEES bl S0 PEUESTRPF boc” o
the pgRaffint %ﬁﬁ"ﬂt,ﬂ At & gfbeB CaQa8ds, ichbve: sage, Raikal Rar 8 S3fhdntorDr i Ng et
al ., L}ﬁ% I?atp% ) 4,892, 20; 6. S. SF’>act. No.ge4, 335%11,)‘882’2; - .S. Pat. No. WO
2012/ berzzEmeTgrasHont And emnge. 4A 5 psgubare such, chpaticalgs. mentigg 8caogre, ands, Pat .
No. 3 70 d . Pal, X 696.. 91 all incorporated herein by

ref er%rgeg%qléAkegﬁfzﬁyer?’gj Oc%fm%&%ner?lﬁ%y égeo?l Ssdef\})gp%ﬁ%né%r?ﬁgtg ]i"% e ‘nzynmes in the
curre Lhvent,i constitutes 0.002%.tq 2.0% in ane enbodi nent. or .Q.05% to
TV 506 T22hor rie vEOe st Soreqthoratee 1 st ConpaBiPmEnt oo dBagR e BN WAt or
[ 003810Vt @ weigar esent in the oral conpositions of the invention. Water,
enpl oyed in the preparation of commercial oral conpositions should be

dei oncpediANshd drfiecaRful @ GasC | mpurities. Water commonly makes up the
bal ance of the conpositions and includes 10%to 90% e.g., 40%to 70% by

wei gh th r RER [ f d e es. .t [Lee

et or [OBRL "R SRTRATRONS or A8 kvt ko By MBSl AR oP acht

mat er clal@ingugbntagblwitdé borapleb icdlolunofouadyn the rplbmats sf thé bhdierid. NB@diniga this

Hunect gnts [0039] Wt hin . certain enpbodi nents of the oral conpositions, it is
al so 8@@??% ) e?%¥¥%ﬁﬁ?ﬁ§ﬁ8 @mgaﬁ AREREHS ?6“?%&@8@ evaporation and al so
contribute towards preservationgg§qlomering water activity. Certain

humect0Pk cdMothes grquppiegente syitalis ter uigescheladnger antigpulyspgents in the

CONMpPog .t i i.ncl udes
Tooh 1 B OB e AEerd AN oy AphiES DR ARS LR LRI prkech O
of t heonsspass carobe arfyOg4b¢ Suali atetad pinopbodphake salksndh gdeaie dmbbdinpatsy kaldr i ¢

al cohol s such as.glycerine, sorbitol,. xyljtol, propylene glycaol as well as
ot he _rmﬁfﬁ’ldﬁéq%éa ailf‘?&‘ ’Hgtﬁf@fr OSP}?%t?iéiéagll(ﬂhﬁl%@l é‘ﬁ?‘g .Pgmp%ipﬁé@’ %’Pﬁij‘ﬁ%@?# ne and
sor bi fghodBYpf8phtiekhté BnERidtaied 1RARPA RREL ShAfkiINR AW RE s@itmGemponent  of
the conpositions herein. [0041] The present invention in its nmethod aspect

i nvol patessappl Vhegplts eret ysefud raboth deirt lyydeatedhdnsl unhgdafdddotmy eAmaffetiveof t he

Corrpognll(t)llm 0 pydr%}%ﬁ(gslp a“:lt(él SQ?{lSeelﬁﬂ'in the present composition is generally enough to provide at

least 0.5 wt. % pyrophosphate ions, 0.9 - 3 wt. %.
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[ 0042] The conpositions and net hods according to the invention are useful to
a nethod to protect the teeth by facilitating repair and rem neralization,
in parti cwbanizmw4szzeduce or inhibit folillation of dentalpcTrarse@s/s6setuce or
inhibit dem neralization and pronote rem neralization of the teeth, reduce
hypersensitivity of the teeth, and reduce, repair or inhibit early enanel

| esions, e.g., as detected by quantitative light-induced fluorescence (QF)
or electronic caries nmonito . WD 2012/ 064338PCT/ US201 56511

[ 0043]W834ht i t HheiRyee %gmatqsr@is&&@at MifIP PESENEEOR gf3 ﬁge W@%ﬂlﬁéoqs%gﬂwenng

fl uor %&?g&gi{yhat can detect early lesions and longitudinally nonitor the
progression or regression. Noiinal teeth fluoresce in visible Iight;

dem n%gi ! %ed teeth do not or do so only to a | esser degree. The area of
dem n tion can be quantified and its progress m)nltored Bl ue | aser

l'i ght (}O’Eg dF kethet eth auto fl uor 8sce. 5) have | ost
i ner 4034 et sies Eeno Btk Tusptih SREPRig iR ieliB onP SRS S sound
tooth §1Wee§§uch%afpbmﬂ@1dn% SRRk, f)&qume;tw em%en{aléwm@ ewﬁn&gom a white

spot or "the areal/volume associated with the |esion. General subj ects

wi t h eslysacchajidshia @, sqiblﬂosp ésmmﬁlé/earf@r qxecmlﬁ qaélu)xameﬁyh é¢111%QS§z orThe

nmeasur enent. s a e .t h ee areal/ vol une
is magg1 Sacccléa d’etgﬁlgn bfeOr exarl%le %%(t oF rcﬁgrga e&aﬂ%‘p’?e L§(§1|y%’%rmrovemant)
in | esxmplape@éwlaw@els snay&ﬁsms‘ﬁdecalh thérforensd tiadir ﬁeemﬁush& paftiafliy@d gty use.
The data i s often reported as a percent |rrproverrent ver sus basel i ne.

[ 0044 euteskized water %%W@élk%m%r(? Hg PPgssAurp dph HANR) eraRMERUReRltr e i ner al
content of the tooth based on electrical resistance. Electrical conductance
measuf®3Bht elnglp@rttosﬂatrﬁ@bf)él@tent,ﬁm canppositiogs df thieinveationingluds sextpeteed upon
dem ner.al i zat i on. an e I tri toot h
oses thionern T DRR ks B LG IR osPENBRE o e i bldnoc e,

i ncr eaismdmamelopolwenmw dinyledisally unshthate@dmdhahansefaibly hetpavisht ' s teet h
therefore may i ndicate dem neralizatjion, General Ié(h st udi es are conduct ed

of r oé@le%@ﬁlaegcaé%lyxi\merhaaﬁl%mgkpuligr WeighioiM. Wipef A 8dd toeh ek Q0 mosher f or med i n
vVivo Wetfé}aﬁlggb 0b6 %S Beo ﬁﬂ@s% do o%f%?ste{ré Q%PBE%% e ReG R 208 aNer 6

mont h"treat ent's are rade tion, assical caries scoré-for root
surf ad:&%(MsWnﬂﬂ)a)(lﬂ)s,lAnIg la9t(hbW BéO Q(D(Dtaﬁd ST9iePlramderasisaliGradd aséSVﬂQ@cDQﬁ)r)l a

typ! caTapOl B ST ranglogissagr pltr EBraReb, P e stREBe BN nunber

IS bepbte8int afeOfredcdiCinHNUIRASUI 8 TOYS By @BhAN | mprovenent in hardness of the
| esi on based on the tactile probe score. [0045] Test nethods for the

desen in DBRS Il uses the
nmet hogdotge]écr i t&é@ﬁ%ﬁ&v@%o%ﬁe@%&% 58%%%? ﬂ?‘ﬁg? | sc%ngﬁrogh%?elymi chis
i ncor parydtidel with ettefl ecretate hyénoayerthylnnéth&r}dattei Netigyl-2Fpyrsllidetod ethybeser es t he

1 i ot G P xaps or sSoie he MnoBs BYER N8, Pl REubRoudiERAT" "

t ubul gsadeldl, bl £1¥BpAIPRAersi TS tic BETBAHRERESorfHy@RxkE@N Iﬁéthh&§la?en%ethy1
restorati ons are sectioned perpendicularly to the Tong axis of t he tooth

wi t h ar ethylacriatgi isehutd avn ethepemNtvinyd-2seetalidase. or discs, from about 0.4 to
about 0.8 mmthick. Sections containing dentin and free of enanel were
sel ect®¥34F or Suitsblie iggneaaldly, aheepol mhetieed qlw'fnihcaﬂiytoriemymiccdllsohmr@mdt 0 renove

g e e S e e T e

whi chcdrBosayl SRRHI ikt is SaKachl aﬁlftalﬁm?rab@Ief@mleaﬂmmvlﬁcwe@&gufuhé@%sﬁh ui d
reservoir contail ni ng a tissue culture fluid. By using a m xture of

presspe wlzréazafnonrb@g@ﬁe ahids prasasen indhe ricemgasolacile eftheriig thegiplivebgimgesigen

physi e t th
ot PR oSl ATl SRR« R Ty IR o055, FhAIRELER 7,
condlam@naea&@ﬁcaﬁaamﬁwuseﬁﬁﬁbﬂd@ﬁﬂ@«@hﬁﬁ&xp@pmhh@ﬁytﬁubﬁxﬁbkﬁph@dnﬁ@ a

fl ow sensor DeMar co Englneer|n9 SA, Ceneva), An air bubble . is

i nj ectWRic fﬁfﬂaﬁ ﬁm@rselfba‘s S10RaHI, Peipptrvisery By mycoRic, HageRis REragPp TBESasRINE: of
the b t di sc can be
nmeas ugllaglcg?él ua}c m?l vf’ I?ag&}aeglglaa enzt B%ﬂglyg Jéhgéévr%t%f%g%&&&g ‘]dlg;? éh@ [ 0046] The
Conpositions of the Invention are thus useful in a method to reduce early

| esions of the enanel (as neasured bQ Q.F or ECM relative to a conposition
| acki ng effective anounts of fluorine and/or arginine. 100471The
Conpositions of the invention are additionally useful in nmethods to reduce
harnful bacteria in the oral cavity, for exanple nethods to reduce or
inhibit gingivitis, reduce |evels of acid producing bacteria, to increase
relatlve Ievels of arglnolytlc bacterla |nh|b|t nlcroblal b|of|Im

o o, R Y

o, . o o o



Conpositions of the Invention are useful to pronote healing of sores or
cuts in the nouth. [0049] The conpositions and nethods according to the

i nvent i orwoani2ns433acor porated i nto oral conpositions forPcrhs2cansssof the
nout h and teeth such as toothpastes, transparent pastes, gels, nouth
rinses, sprays and chew ng gum [0050] Enhancing oral health al so provides
benefits in systemc health, as the oral tissues can be gateways for

system ¢ infections. Good oral health is associated with system c health,
i ncl ubmhglie dvmasgagelgicacids aad ephydrdes. Lshgskifereeiefne MeBOMEEs of t he

I nvent} Mér@ébg%i%&chf%wb%@lpceﬂ%d éts E&W%ﬁ%’ta@e, %ﬂhﬂ' thgﬁhg,%’im%gpc' all'y
argi nine,” are sources of nitrogen I ch suppl synt Hesi s pat hways and

t hus enharcadnhelilos i Capol ahére nontaintshfioima karbosdicessalt gRupy ifali wgerasdldsktyaci di ¢
oral environnent is also helpful in reducing gastric distress and creates
an enyo3spnery filrgRs clgvéi pabingerictagtiet iddadk @rcomipbsifibn tentsiaiRtioaiopdlymedr
gastric ulcers. Arginine in_ WO 2012/ 064338PCT/ US2010/ 056511 particular is
requi pEsnbsidtatediagrylanideeansd/ errhogropelymrery o lunspiyated wdfopicrasids gnd salts thegeolex anpl e
T-cel t el i i rune
respo%%é&ﬁﬁﬁ%Q@%%%g@?ﬁ?%ﬁg@éﬁﬁgﬁggﬁ%ggaogg?ﬁ%ﬁf%@gﬁ%iﬁﬁ&ggénthus useful to
enhang@ybinsd@iyianbedldnic adidwduohlb@-acaianide aswathypropesd dulfon{cCblHaengus ed

t hroughout, ranges_are used as shorthand faor descri bi ch an very

Val e TlRstlar e Bl hOGE £ ANGE0 Arrrel e Phs Not her b gdotan. bl bt ed

as th?a&ﬂfﬁ&&%ém&%ﬂkgﬁnB?@Q&en&ﬂ addition, all references cited herein are
y

her eby 1 ncor porate reference in their entireties. In the event of a
confli [ i OLE] ' t e sc j £

Fof cr Aoy E bbb UG BARER oo SUEE pRRELEND e Bkl

f or mupsipbaidas af eniockeis surfiuechetivdhayinoayidoguciescispdrad acid, gletamic adid tiwdi r
ingredients, as is.commpn in the art, n it hst andj ng t hat. .t hes

i ngr e BNRSAPLSCHAS 38 diselossy ‘t‘lﬂj-§ngataw8t‘h§¢6’%1l\l%‘ﬁ?€s %@Ru’é‘PgIPBWﬁﬁil DEESBRYas it is
made, gt Qr&ed and used, and such products are intended to be covered by the
fornufations descri bed. [00521The foll owi ng exanples further describe and

denon e iq.l .aft I i & 0., :
ventIUaa! © it pipaliR bF STRGEIRANS, 1S Mnflahlds oBERREY R add Enft GEBRe | (o
const maegliab® providé adedrableadontibtescyi snveRtabilize @s emimnye thapeebdintamse af thepossi bl e

of |t nPTHABRE] ShcHTEBI BNt HOSETSROR AR GBS BUTBRERn shoul d be
ppen a2 P o D B e B e ps a adolfn L he
i nventarboxyamethylrcelbalpgecangi sotiumhenrbaxyimstliyh hydnogyeshiyleatigloseniagmal SRAWSVNTERI AL
Sor bi ElSO f(arg}?a(,) g%r%%lrégici:,%pld Cg%%‘%%%%é‘anﬁ?can also be incorporated. Colloidal magnesium

aluminum silicate or finely divided silica can be used as component of the thickening

composition to further improve the composition's texture. In certain embodiments, thickening

agents in an amount of 0.5% to 5% by weight of the total composition are used.
Enzymes

[0037] 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.
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Propyl ene glycol 4 L-arginine 0.8 Gantrez S-97 (13% Sol ution) 5
Pyrophosphate salts 1.7 Sodium fluoride 0.05 Sodi um saccharin 0.02 Citric
aci d (anhyodnroies)4$3802 Surfactants 1.7 Flavor 0.23 Dye 0PQ@ABR2010/056511

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

[0038] 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

[0039] Within certain embodiments of the oral compositions, it is also desirable to
incorporate a humectant to reduce evaporation and also contribute towards preservatibn by
lowering water activity. Certain humectants can also impart desirable sweetness or flavor to the
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.

[0040] 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.

[0041] The present invention in its method aspect involves applying to the oral cavity a safe

and effective amount of the compositions described herein.

[0042] 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).
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Benzyl al cohol 0.1 Methylisothiazolinone (MT) 0.01 Water Bal ance TOTAL 100
pH 8.3 Water activity: <94% [0054] To optim ze the preservative system

t he presewoavimes33Benzyl al cohol and nethyli sot hi azol i neae/USkA10)5&n e
substituted with different preservatives in the above formul ation, and the
characteristics of the fornmulation tested for antimcrobial efficacy,

flavor inpact, and aesthetics inpact. [0055] The Antim crobial Preservation
Ef fecti veness Test is used to determ ne the antim crobial pr servgtéi on

eL f lef:m%éhes Qusntitative Fabaslycest Huorescenss in agiPlslghblluersssqacednatrag d6isce

cha et . ! ]

i o ag 5 and FoaEl A hfon Y Bt B o R e 0 3
week syisiblQJ)ght;Tdenih@slizadgesh Htwaopaalosoahlyiocr lessegdepremslhebraet & i a/ yeast and

nol d. The product is challenged.at a 1 % | evel ay 0 .and at  day, 7.
ReducASTBREBIZA198 hBe QRGeS SR iF PEIEEs® S\Pél}tm&dz}gfuai%%b‘é%}}téwseéfﬁ%ﬂ%lﬁ?| owi ng
are t g = Reut, d1

20121 DS ABEE R TOES s Th/ 6oLy hate PRl R CIRNSL Ntfescelld and appenr Jarksr,

r educin @mpafisérogs)soohd tdoeh Hafare rSoftiwaraio cntditm entifyttee flierestense fvmtae count

on day, 7 follow ng each inocul atiopn. increase.after day.7 of.the. d
i noc u%’gtt? SRt Qﬁﬁle@gﬁj‘ﬂi‘é‘n? %Sr?ﬁ?lﬁtﬁé Y lg’fth%\%élofleggm\?\ﬁapﬁ’i gjr%g i e’ﬁ}%ﬁgael?lgéﬁcgp

the dgdRiesions MRl rdcriIMEd asSiAWliss. Ghe Wibak iR SGHts @ft detfoladd indfivé Rethired] dedtinocul um
as determned by the plate count on day 14 follow ng the second inocul ation

(day Zh9 lesiNo areacrobaseisimanmurgdy the beginaiag of thesdinicak Theswh¥tiohocul at i on of
the t ﬁ%{@gﬁ%ﬁ@ bl? Feélrggl}dée?/ \;()IluaI;[lé Ps%é)a{smte? Gt %%%ﬁd oflg glg)?lgl'{s%lf %Y&fuc{ ése.ejlﬂel 44 ed

via a ati oh'by trarne avor
is often reported as a percent improvement versus baseline.

[0044] Electrical Caries Monitoring is a technique used to measure mineral content of the
tooth based on electrical resistance. Electrical conductance measurement exploits the fact that the
fluid-filled tubules exposed upon demineralization and erosion of the enamel conduct electricity.
As a tooth loses mineral, it becomes less resistive to electrical current due to increased porosity.
An increase in the conductance of the patient’s teeth therefore may indicate demineralization.
Generally, studies are conducted of root surfaces with an existing lesion. The measurements are
performed in vivo with real teeth. Changes in electrical resistance before and after 6 month
treatments are made. In addition, a classical caries score for root surfaces is made using a tactile
probe. The hardness is classified on a three point scale: hard, leathery, or soft. In this type of
study, typically the results are reported as electrical resistance (higher number is better) for the
ECM measurements and an improvement in hardness of the lesion based on the tactile probe

score.

[0045] 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
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100571 Aesthetics are evaluated by a visual conparison to a control sanple
havi ng the sane types and | evels of colorant and flavoring agents. 100581
Resul t s ofothe/waesspar ati ve testing are as fol |l ows, wher @Ca/us2010/0565di cat es
criteria were nmet, and an "X" indicates criteria were not met. Preservative
KSorbate M T Benzyl al cohol Phenoxyet hanol Pol yam i dopropyl Bi sguani de
M cro robustness X X

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.

[0046] The Compositions of the Invention are thus useful in a method to reduce early lesions
of the enamel (as measured by QLF or ECM) relative to a composition lacking effective amounts

of fluorine and/or arginine.

[0047] The Compositions of the invention are additionally useful in methods to reduce
harmful bacteria in the oral cavity, for example methods to reduce or inhibit gingivitis, reduce
levels of acid producing bacteria, to increase relative levels of arginolytic bacteria, inhibit
microbial biofilm formation in the oral cavity, raise and/or maintain plaque pH at levels of at
least pH 5.5 following sugar challenge, reduce plaque accumulation, and/or clean the teeth and

oral cavity.

[0048] Finally, by increasing the pH in the mouth and discouraging pathogenic bacteria, the

Compositions of the Invention are useful to promote healing of sores or cuts in the mouth.

[0049] The compositions and methods according to the invention can be incorporated into
oral compositions for the care of the mouth and teeth such as toothpastes, transparent pastes,

gels, mouth rinses, sprays and chewing gum.

[0050] Enhancing oral health also provides benefits in systemic health, as the oral tissues can
be gateways for systemic infections. Good oral health is associated with systemic health,
including cardiovascular health. The compositions and methods of the invention provide
particular benefits because basic amino acids, especially arginine, are sources of nitrogen which
supply NO synthesis pathways and thus enhance microcirculation in the oral tissues. Providing a
less acidic oral environment is also helpful in reducing gastric distress and creates an

environment less favorable to Heliobacter, which is associated with gastric ulcers. Arginine in
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particular is required for high expression of specific immune cell receptors, for example T-cell
receptors, so that arginine can enhance an effective immune response. The compositions and
methods of the invention are thus useful to enhance systemic health, including cardiovascular

health.

[0051] 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.

[0052]  The following examples further describe and demonstrate illustrative embodiments
within the scope of the present invention. The examples are given solely for illustration and are
not to be construed as limitations of this invention as many variations are possible without
departing from the spirit and scope thereof. Various modifications of the invention in addition to
those shown and described herein should be apparent to those skilled in the art and are intended

to fall within the appended claims.
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EXAMPLE 1 — Mouthwashes

M T/ Phenoxyet hanol M T/ Benzyl

M cro robustness X 4 4

PCT/US2010/056511

[0053] Formulations of the invention are prepared with the following ingredients:
WEIGHT

RAW MATERIAL %
Sorbitol (70% solution) 7
Glycerin 18
Propylene glycol 4
L-arginine 0.8
Gantrez S-97 (13% Solution) 5
Pyrophosphate salts 1.7
Sodium fluoride 0.05
Sodium saccharin 0.02
Citric acid (anhydrous) 0.02
Surfactants 1.7
Flavor 0.23
Dye 0.0002
Benzyl alcohol 0.1
Methylisothiazolinone (MIT) 0.01
Water Balance
TOTAL 100
pH 83
Water activity: <94%

[0054] To optimize the preservative system, the preservatives benzyl alcohol and

methylisothiazolinone (MIT) are substituted with different preservatives in the above

formulation, and the characteristics of the formulation tested for antimicrobial efficacy, flavor

impact, and aesthetics impact.

[0055] 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
day 0 and at day 7. Reduction of the inoculum is monitored over a 28 day period. The

following are the acceptance criteria for mouth wash formulas.
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-Bacteria and yeast must show a 99.9% reduction (3 logs) of the bacterial inoculum as
determined by plate count on day 7 following each inoculation. No increase after day 7 of the
second inoculation and for the remainder of the test within normal variation of the data.

-Mold must show a 90.0% reduction (1 log) of the mold inoculum as determined by the
plate count on day 14 following the second inoculation (day 21). No increase from day 14 to
day 21 of the second inoculation of the test within normal variation of the data.

[0056] Flavor is evaluated via an organoleptic evaluation by trained flavorists.

[0057] Aesthetics are evaluated by a visual comparison to a control sample having the same
types and levels of colorant and flavoring agents.

[0058] Results of the comparative testing are as follows, where a “\ indicates criteria were

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

Preservative KSorbate MIT Benzyl aicohol Phenoxyethanol Polyamidopropyt
Bisguanide
Micro robustness X v v v X
In vitro eff. y v vV v v
Flavor impact X 0.001%Y slight X X
0.01% X
Aesthetics impact v V ) v X
Preservative Zinc Oxide MIT/benzy! alcohol MiT/Phenoxyethanol  MIT/Benzyl alc/ Zinc OX/MIT
Phenoxyethanot
Micro X v v v X
robustness
In vitro eff. N v v N v
Flavor impact X v X X v
Aesthetics vV v y v v
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 phenoxyethanol, separately or in
combination. Benzyl alcohol and methylisothiazolinone (MIT) are preferred as phenoxyethanol
has a negative impact on flavor, although this impact can be largely masked by optimization of

the flavoring.
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These results show that the different preservative systens behave

unpredi ctably in the nouthwash fornul ati ons. The only preservatives which
provi ded woceptmid3e ni crobi al control are benzyl al coholPCT/US2010/056511

met hyl i sot hi azolinone (MT), and phenoxyethanol, separately or in

conmbi nati on. Benzyl al cohol and nethylisothiazolinone (MT) are preferred
as phenoxyet hanol has a negative inpact on flavor, although this inpact can
be |l argely nmasked by optim zation of the flavoring. WO

2012/ Q4338061 64R2010/ 056511 What is claimed is: 1. A mouthwash conprising
an aqueous solution of a. an effective amount of a basic amno acid, in
free br &moutm@smompnangmawpuwllammft of a preservatl ve selected from
met hyl i sot hi az

one (MT enzyl. a t hanol , and
conbi nat i ofis aflﬁglle% .uml'%’l a?&?b“t%ﬂ}é‘gﬁ“ fmcqralorﬁs v%rglr’el n the basic anino

acid is argi '&h"é@fe&[veaan&ﬁini of zhgi e ativd-selbbed fout MetgHshiazolnoné (MOE),
preceding clainms wherein the basic amno acid is present in an anpunt

cor r espondi ndenay! @leghol; phepopyethampl, ond cpmbingtiens thekplosi ti on wei ght, the

wei ght of the basic am no acid being cal culated as free base form 4. The
mout hdvasiheatowimyasbfof chém drelerdinnie bdsid amsinoheidds aroitties graslithaceives are
present, separately or in conbination, in anounts as follows: a. MT:

0. 000%. -THe.mM@ithash%flany béthz)pkecaﬂi@glclmlims @hersin the badc umir%arcid pipessextyivtahanol :
0.1 - 0.7 wWm.% t hwas n the cedl ai s
furt her %ﬁ??%eﬁﬁo’élw&p%@gh ie@o eg@t Pﬁ%/?é‘g‘ﬂnéi"c? ﬁa’e{gg@%ﬁ{l? €of the

pr ecedi qﬂsﬁlaﬂflﬁfﬁacflélﬁélﬂﬁvalgﬁgﬁaﬁ'a§ﬁ@9b§se~°r¥ﬂﬁ hetic anionic p0| ymeric
pol ycar boxyl at e : according to any of the preceding clains

further WES 4 ng to any
o tng PSRy R by UpHe e SAAE Rnclii e BRAIARRS FERSEAL0 )
mout hwasbpaagteBradiimgorhbinatiyh, f amhmtpasafoﬁdwn.g clains further conprising one
or nore of humectants, flavorings, and surfactants. 10. A nout hwash

accordi ng 4.0 MMy ofooshe). g3 @eedi ng cl ai ns wherein the preservative conprises
an amount effective to provide mcrobial control.

b. benzyl alcohol: 0.05 — 0.25 wt.%
c. phenoxyethanol: 0.1 — 0.7 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 wherein the mouthwash 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
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11. A method to inprove oral health conprising applying an effective anount
of the nout hwash of any of the preceding clains to the oral cavity of a
subj ect iwoneexhetiser eof to a. reduce or inhibit formtipom/ustoidesdsal
caries, b. reduce, repair or inhibit early enanel |esions, c. reduce or
inhibit dem neralization and pronote rem neralization of the teeth, d.
reduce hypersensitivity of the teeth, e. reduce or inhibit gingivitis, f.
pronote healing of sores or cuts in the mouth, g. reduce |levels of acid
produci ng bact ereidace ¢t inhibitiforaratign ef dentalicayes.| evel s of arginol ytic bacteria,
1. inhibit mcrobial biofilmformation in the oral cavity, raise and/or

mai nt ai n pl adueregktearepai\oelithilyf eaty dngmst lepling. 5 f ol | owi ng sugar chal | enge,
k. reduce plaque accumulation, 1. treat, relieve or reduce dry nmouth, m
whi t en t eet h,c. nredesthariakibi smareraizhgal i, promoteurdmigrdemtdoovibe tdet, heal t h,
0. reduce erosion of the teeth, p. to inmunize the teeth against cariogenic
bacteri a andcﬁhﬁh{lceﬁf}fp@f‘skﬁsiﬁﬂﬂdﬁﬂme@ethgl ean the teeth and oral cavity.

e. reduce or inhibit gingivitis,

-

promote healing of sores or cuts in the mouth,

g. reduce levels of acid producing bacteria,

h. to increase relative levels of arginolytic bacteria,

i. inhibit microbial biofilm formation in the oral cavity,

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

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

g. clean the teeth and oral cavity.
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