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any effect the formulation might have on buffenng cariogenic lactic acid in the mouth. Partly

because of these unaddressed formulation hurdles and partly because arginine has generally
been viewed in the art as a potential alternative to fluoride rather than a co-active, there has
been little motivation to make oral care products comprising both arginine and fluoride.
Additional hurdles are potentially posed by addition of an antimicrobial agent. Commercially
available arginine-based toothpaste, such as ProClude® and DenClude®, for example,
contain arginine bicarbonate and calcium carbonate, but not fluoride nor any antimicrobial
agent. |

[0004] At the same time, the value of antimicrobial agents, such as triclosan, in
toothpaste has been recognized by many dentists. These agents however are challenging to
deliver in effective amounts to the teeth and gums, and their solubility, delivery and retention
on the teeth is formulation dependent. For example, triclosan (5-chloro-2-(2,4-

dichlorophenoxy)phenol) is only slightly soluble in water.
i
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a salt eofthafgiowinecandsan acidic polymer. e.g., a polymeri c

pol ycar boxyl ate, for exanple,
1. an acidic polymer. e.g., a polycarboxylate polymer;

ii. the conjugate acid of an anionic surfactant, c.g., lauroyl sulfuric acid;
ii. a polyphosphoric or polyphosphonic acid, e.g., hexametaphosphoric acid; or
v. an acidic antimicrobial agent, e.g., gallic acid.

[0008] In other embodiments, the invention provides oral and personal care products

comprising the salts of the invention, and methods of making and using the salts and
products.

[0009] The salt can be used in compositions to promote oral health and/or systemic
health, including cardiovascular health, e.g., by reducing potential for systemic infection via
the oral tissues.

DETAILED DESCRIPTION

[0010] In a first embodiment (Salt 1.0). the invention provides a salt of arginine and an

acidic polymer. e.g., a polymeric polycarboxylate, for example.

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

anhydride or acid with another polymerizable ethylenically unsaturated monomer.

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

and

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

(3]



1.0.1. Salt 1.0 wherein the polyneric polycarboxylate is a 1:4 to 4:1

copol yner of maleic anhydride or acid with another polyrnerizable

et hyl eni caDI2goumesstiur at ed nmononer. 1.0.2. Salt 1.0.1 wheCceius2408058658

pol ycar boxyl ate conprises units fonned of mal eic anhydri de and nethyl vinyl
ether, e.g., depicted at Bl 1ows: WD 2009/ 099451PCT/ US2008/ 058658
1.0.3. Salt 1.0.2 wherein the thyl vinyl ether/nmal eic anhydride has a

1.0.3 wherein the nethyl vinyl
wei ght (M W) of about| 700
provides a salt of arginfne|land th
salt (Salt 2.0). For exanpl veliti on provides salts as foll ows:

2.0.1. Salt 2.0 wherein t coy acid is of an anionic surfactant salt
is selected from a. water-sol ible sal@s of higher fatty acid nonoglyceride
nonosul fate (e.g.. salt of the no®osul fated nonoglyceride of hydrogenated

coconut oil fatty acids such as di um N- et hyl N-cétoyl taurate, sodium
coconp- gl yceride sulfate). b. gher al kyl sulfate

mal ei ¢ anhydri de has a nol ecul ar
Ln anot her enbodi nent, the invention
onjugate acid of an anionic surfactant

, €.0., sodiumlauryl
sul fate, «c. higher alkyl-ether | fa g~ of @l a
CH3(CH2) ", CF140CH2C112) , OSO3MN,” whergin m 6-16y e.g.,010, nis 1-6, e.g.,
2. 3 or 4. and Xis Na or K (for exﬁnple sodi um Rauret h-2 sul fate
(CH3(CH2) 10C1- 12( OCH2CH2) 20S03Nan.  d. hi gher al kmhb aryl sul fonates (such

as sodi um dodecyl benzene sul fonatc (sodium |l auryl benzene sulfonate)).
1.0.3. Salt 1.0.2 wherein the methyl vinyl ether/maleic anhydride has a molecular weight

(M.W.) of about 30,000 to about 1.000.000.

1.0.4. Salt 1.0.3 wherein the methyl vinyl ether/maleic anhydride has a molecular weight

(M.W.) of about 700.000.

[0011] In another embodiment, the invention provides a salt of arginine and the conjugate
acid of an anionic surfactant salt (Salt 2.0). For example the invention provides salts as

follows:
2.0.1. Salt 2.0 wherein the conjugate acid is of an anionic surfactant salt is selected from

a. water-soluble salts of higher fatty acid monoglyceride monosulfate (e.g.. salt of
the monosulfated monoglyceride of hydrogenated coconut oil fatty acids such as

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

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

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

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

(sodium lauryl benzene sulfonate)).

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

sarcosinate).
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c. higher alkyl sulfoacetates (such as sodium |l auryl sulfoacetate (dodecyl
sodi um sul foacetate). higher fatty acid esters of 1.2 dihydroxy propane

sul f onat evo2udYesiaur ate (N-2-et hyl |aurate potassi um arfusaasasssgic) and
sodi um | auryl sarcosinate). WD 2009/ 099451PCT/ US2008/ 058658 f. and

m xtures t her edf andmgkiuregisresfn by " hi gher al kyl- is meant C6.30 alkyl, for
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3.0.1. Salt 3.0 when a salt of arginine and pol yvinyl phosphonic acid.
3.0.2. Zalx Sal02.0ed.O0al which 104 sArgfiangini@ae and laar@okylflrasgihori ¢ aci d. 3. 0. 3|.
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00141745 | ngend hon furiier, provi des an,crsl, £ars, compost tion (Composition
3.0.5. Salt 3.0 when a salt of arginine and a tripolyphosphate salt.
[0013] In another embodiment. the invention provides salts of arginine and an
antibactcrial acid (Salt 4.0). In a particular embodiment (Salt 4.0.1), the invention provides
salts of arginine and a benzoic acid optionally substituted with carboxy and/or one or more,

e.g.. 1. 2, or 3 hydroxys, e.g., benzoic acid. phthalic acid, salicylic acid or trihydroxybenzoic

acid. for example, gallic acid.

[0014] The invention further provides an oral care composition (Composition 1.1)
comprising any of Salts 1.0 - 1.0.4; 2.0-2.0.2,3.0-3.0.50r 4.0 - 4.0.1, c.g.,

1.1.1. Composition 1.1 further comprising an antibacterial agent. The antibacterial agent
may be selected from halogenated diphenyl ether (e.g. triclosan), herbal extracts and
essential oils (e.g.. rosemary extract, tea extract, magnolia extract, thymol. menthol,
eucalyptol. geraniol. carvacrol, citral, hinokitol. catechol, methyl salicylate,
cpigallocatechin gallate, epigallocatechin, gallic acid, miswak extract, sea-buckthomn
extract), bisguanide antiseptics (e.g.. chlorhexidine, alexidine or octenidine). quaternary
ammonium compounds (e.g.. cetylpyridinium chloride (CPC). benzalkonium chloride.
tetradecylpyridinium chloride (TPC). N-tetradecyl-4-cthylpyridinium chloride (TDEPC)),
phenolic antiseptics, hexetidine. octenidine, sanguinarine. povidone iodine. delmopinol.
salifluor. metal ions (e.g.. zinc salts, for example. zinc citrate. stannous salts. copper salts,
iron salts). sanguinarine. propolis and oxygenating agents (c.g.. hydrogen peroxide.
buffered sodium peroxyborate or peroxycarbonate). phthalic acid and its salts,
monopcrthalic acid and its salts and esters, ascorbyl stearate, oleoyl sarcosine, alkyl
sulfate. dioctyl sulfosuccinate, salicylanilide, domiphen bromide, delmopinol. octapinol
and other piperidino derivatives, nicin preparations, chlorite salts; and mixtures of any of

the foregoing.



conprising ally of Salts 1.0- 1.0.4; 2.0- 2.0.2, 3.0- 3.0.50r 4.0 - 4.0.1,
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1.1.5. Any of the din osi.tions further conprising an anti-cal cul us
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conposi tions conprising an agent t ere or prevents
bact eri al favbedsneriorings.agd/or sahbimatiosnhaboft osan. 1. 1. 10. Any of the
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antimcrobi al agents, preservatives, flavorings, colorings and/ or
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i mprove oral; ‘heal tQLlC%OOrlnl)Ithgll ?(gmlatlon of dental caries.

1. reduce, repair or inhibit early enamel lesions,

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

v. reduce hypersensitivity of the teeth,

V. reduce or inhibit gingivitis,

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

vii.  reduce levels of acid producing bacteria,

viii.  to increasc relative levels of arginolytic bacteria,

IX. inhibit microbial biofilm formation in the oral cavity,

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

sugar challenge,

wh



applying an effective anount of any of Salts 1.0- 1.0.4; 2.0- 2.0.2. 3.0 -
3.0.5 0or 4.0- 4.0.1, or any of Conpositions 1.1 - 1.1.9 to the oral cavity
of a subjwotoiwInsed t hereof to reduce or inhibit fonnaPCoSedosassssal
caries, reduce, repair or inhibit early enanel |esions, reduce or inhibit
den1nerallzavronlﬁﬁ@mﬁﬂﬁhﬁtécméwﬁﬁ@?al|zat|on of the teeth i v. reduce
hypersensitiyity t e or inhibit gingivitis, vi. pronote
heal i ng of s%res @%négﬁg%?ﬁEQ%ggngﬁﬁﬁMﬁVII reduce levels of acid producing
bacteria, vixkiii. twhiienaegase rel ative | evel s of arglnolytlc bacteria, iXx.

i nhibit mcrobial biolihn forna the oral cavit rai se and/ or
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accunul ation. xii. treat, relieve or reduce dry nouth, xiii. whiten teeth,
XV. reduce crosion of the teeth,
xvi.  immunize the teeth against cariogenic bacteria, and/or

xvii. clean the teeth and oral cavity.
The invention further provides the use of any of Salts 1.0 - 1.0.4: 2.0 - 2.0.2, 3.0-3.0.5 or

4.0 - 4.0.1. or any of Compositions 1.1 — 1.1.9, for any of the above-listed indications.

[0016] In various embodiments of the Compositions of the invention. the basic amino
acid 1s present in an amount of about 0.5 wt. % to about 20 wt. % of the total composition
weight. about 1 wt. % to about 10 wt. % of the total composition weight. for example about

1.5 wt. %, 3.75 wt. %. 5 wt. %. or 7.5 wt. % of the total composition weight.
p g

Fluoride Ion Source

10017] The oral care compositions may further include one or more fluoride ion sources,
e.g., soluble fluoride salts. A wide variety of fluoride ion-yielding materials can be employed
as sources of soluble fluoride in the present compositions. Examples of suitable fluoride ion-
yielding materials are found in U.S. Pat. No. 3,535.421, to Briner et al.; U.S. Pat. No.
4.885.155, to Parran, Jr. et al. and U.S. Pat. No. 3.678.154, to Widder et al., incorporated

herein by reference.

[0018] Representative fluoride ion sources include, but are not limited to, stannous
fluoride. sodium fluoride, potassium fluoride. sodium monofluorophosphate, sodium
fluorosilicate. ammonium fluorosilicate, amine fluoride, ammonium fluoride. and
combinations thereof. In certain embodiments the fluoride ion source includes stannous

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

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

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



Xi v. enhance system c health, including cardiovascular health, e.g., by
reduci ng potential for systemc infection via the oral tissucs, xv. reduce
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and/or xvii. clean the teeth and oral cavity. The invention further
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to about 2 oSition 0 about
10 wt. %eﬁufout(blel tw)t"/alto Etmmooemtu wrin et ghbodifmont c&)ﬁamad ®0BRBaUL tolathouns wt% 3. 75
w. % % or wt. % of the total conposition weight. Fluoride Ion
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ion-yielding materials are found in U S. Pat. No. 3,535.421, to Briner et
al.: U SbraBaes No. 4.885.155, to Parran"lr. et al. and U. S. Pat. No.
3,678.154, to Wdder et al., incorporated herein by reference.

[ 0018] RayoresentTat IGbﬁn’folslwli@ﬁé 6fethi: Q’ﬁ/eﬁﬁd)ﬂ 8 comphisedesalditih ﬁubﬂah@&tabldsmet ed to,
stannous fluoride, sodiumfluori pot assi um fl uori de, sodi um

monof | uBBoFHaLHAPRoSPAMEI(Lm(F @d@’r qufPﬂ@a@‘ée (GrmB@ P H)Dor digaldiwat e ani ne
fluorid 105@5‘511?9%?{1?6{6 (Egﬁ'P@ﬁ 10 7"}"{'@ 919@?61%%&@@&5@8 'Eoel(?grel]plag Lﬁ@éligi sodi um

enbodi oride ion sdéurce inc es stannous uor |
f | uor i dealcismdiyuophogphafel uor ophosphate as wel |l as m xtures thereof 10019] I n
certain enbodi ments, the oral care conposition of the invention may al so

cont ai nje#23jur die @dmpbdidsrisdRay BBKIdOBnd drunsicnAdPRioAN B30 ck ¥ @Qh?m{ in
anounts sufficient to sup pléﬁabout 25 ppmto about 25,000 ppm of fluoride
|ons geifier 2hrpsvessugheasgurecipitaied Sbens harng @ necan papisia sizoel wioabei202000 ppm

aB?di‘anlgR aE(Ze Y 1 000, 10RG b1 B H% ubll{]ed‘% as-meg Agpropriate
oy

IeveI of fluori depen partlcu |ca I on. nnuthmash
for examph@gsmbmhdh&yﬂmqﬁhhyphﬂmﬁmah&mmhmﬂﬂmkoambnmhnEﬁﬁampmﬂdmmmr|de A
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[0023] The silica abrasive polishing materials useful herein, as well as the other

abrasives. generally have an average particle size of about 0.1 to about 30 microns, about 5 to
about 15 microns. The silica abrasives can be from precipitated silica or silica gels, such as
the silica xerogels described in U.S. Pat. No. 3,538,230, to Pader et al. and U.S. Pat. No.
3.862,307. to Digiulio, both incorporated herein by reference. Particular silica xerogels are
marketed under the trade name Syloid”™ by the W. R. Grace & Co., Davison Chemical
Division. The precipitated silica materials include those marketed by the J. M. Huber Corp.
under the trade name Zeodent®. including the silica carrying the designation Zeodent 115 and
119. These silica abrasives are described in U.S. Pat. No. 4,340,583, to Wason, incorporated

herein by reference.

[0024] In certain embodiments, abrasive materials useful in the practice of the oral carc
compositions in accordance with the invention include silica gels and precipitated amorphous
silica having an oil absorption value of about less than 100 cc/100 g silica or about 45 cc/100
g to about 70 cc/100 gsilica. Oil absorption values are measured using the ASTM Rub-Out
Method D281. In certain embodiments. the silicas are colloidal particles having an average

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



t oot hpast e havi ng sonewhat | ess. A dentifrice or coating for professional
application could have as nuch as about 5,000 or even about 25,000 ppm
fl uori de.wpQO®@jps4suori de i on sources nmay be added to thecCrarspasiossedssns of
the invention at a |evel of about 0.01 wt. %to about 10 wt. % in _one
enbodi n¥2Sbr Ampericdananirdiments she peyativemateriatycormAss i g dion OFNERY ment
about O 0 S her
T S S T
fluori d(é;Hsom<1W1ghd6@ufDushiylomrfyox besgte SarbbhéA@éB@Hﬂmm‘s) thehcoahiter ion in
the salt. EA;’br asi ves {‘0021 05|t i ons ge Inventl on .nay ,@orrpri se a
cal ci unPBHESHHAParieplagy gl 'é‘fan FHP &R Ftﬁ AR SO kI U e )
hydroxyﬁﬁm bdrGclC EBmp &M ﬁ](ugl:Dp?c)scntQE cslhs@h@wmtma%m@tnﬁ g6 hygnat e (CaFl PO4
H20, al so sonetines referred to herein as or cal Ci um pyrophosphat e.
[ 0022] Thimagemplosettdiogmbadindnts [uidaampls, be fmrtéatmmommmﬂ ababt gm abeyt for

exanpl e ves, s scprecipitated silicas having a nean

par {ripcl %éﬁﬂzgg ”gf %ﬂ@g B%ﬂt‘fgz/a frﬁo%orngﬁ 'Ongt as 5 Zeodent 1151', mar ket ed by
. er eful abr asi ves. al so.i ude .godi um net aphosphat e,
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abrasive polishing materials useful herein, as well as the other abrasives,

gener al Pyvisian ef Wik dveca §eCopaBeitisiase. NMe.21303.adyadern 610 #oVabousili@0 mi crons,
a.bo.“t 510¥00 ﬁl?%gl%posepmfgzru%gﬁs o}-c%q}g')%al sﬁ"ga ﬁz?vrlﬁ(;s!"i \\/\% er n ell?leofLeé, )pr ec Itat ed

silica |ca Xer ogel's FesTS Pat .

No. 3, 53&{&3@ atoat Padsouel 0 alicroadieh dibrieterPakd ad\kﬂl alsoffidnII Tess 'tlﬁmlabgmtlﬂd o,
both i nco rated herein by reference Particular silica Xxerogels are
mar ket e$f/ Pf fihe is pn gurrRlref BjavoPH abspratien sijcapbragvgdiselal nghe piagigecdn

Chert caln.BrodediilnJAC hemé 2L 01E RLACeS! i iEAIRLE! Lahsod N6l Jidf. fibase mer ket ed

by the J. er t trade nane ntt. 1nc Ing the
silica uar:mtwnng atchnax:cd&stncgrm%abom Weto bt b)MEighnmh dher exﬂ'bmhmcmldbomaZOabr asi ves
are descy/ or porated herein by

ed
refer en "q‘fy ‘tfld‘l%}i] g 'Bé‘P?IBF‘ e“é‘??blBB?’Hﬁﬁ?‘g 35&%%%)@ lerl als useful in the

practice of the oral care conpositions in accordance with the invention

i ncl ude&ﬂﬂi&mégﬂ%‘:—‘%éﬂgﬁ&gw anor phous silica having an oil
absorption_val ue of about |ess than 100 cc/100 g silica or about 45 cc/100
g to abbl¥2770 déwepod cyespnipesition of thm]dﬁlpﬁqndﬁswraﬂm@ltaip@nﬁé@ém Bgregsd ng t he

ASTM RUH‘IQQH{OUIYP(SM‘BQTI %@%saprl)ﬁluc%gr\\!;h%hri'heecfrgpgi'vw&blﬁ ll%he e silicas are colloidal

particles having an average part e slze o m crons to about 12

m crons a t o abou 2009/ 099451 PCT/ US2008/ 058658
1002511 H)(ﬁgt‘jt " DBty St fiage’ﬂ]ﬁé‘ Diipeatd e AL Q%%a'}}dﬁ%‘ﬁss% ULAG o ge
fracti omtqurvcamy pSlyekyctipdeid dldesraia . pdlymdiaic Ndirg, 98thd: Gisficl haniahaut 5

m crons, for exanple, small particle silica (SPS) having a d50 of 3-4

m cr onsPo Y®FSexanpl e Sorbosil AC43(r) (lIneos). Such snmall particles are
particul arl g useful in fornulations targeted at reduci ng hypersensitivity.
The snal02Par t iThe@otyenyrsh pre mﬁ)ylliﬁeeapﬁ@Q@nlouhtrpf(fomblanéthedhwthhOéth';econd

:c g; ?nejlr aﬁ)%élnéegloxeale%%r ggé é 1 c%re §§1§1¥e¥' @(%) ggto})ql nrtegd t é{Bi% &101‘2 ql%d\alslgla/{enﬁS% of
a converstaﬂmrmhnmbﬂ)asmoxe] as polyethylene glycol ("PEG") or polycthylene oxide. The
polyoxycthylenes suitable for this invention will have a molecular weight of about 200,000 to
about 7.000.000. In one embodiment the molecular weight will be about 600,000 to about
2.000.000 and in another embodiment about 800,000 to about 1.000.000. Polyox® is the

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

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

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



100261Low oi |l absorption silica abrasives particularly useful in the
practice of the invention are marketed under the trade designation Syl odent
X NYA by WwavoeomoGhem cal Di vi si on of WR G ace & Co., PBaIUS2008/088658/1.

21203. Syl odent 650 XWAt. a silica hydrogel osed of particles of
col | oi d%hougmoﬂ catony PAge Ry weri gt Fhont @A t%bozg%"%ybwpgm and By #91sH about 7

to aboug,,d&iifk QﬁBﬁ(&PuﬂMﬁﬂ?&@@é  oi | absorption of |ess than about
70 cc/1 00 g o ica Is an exangle of a low oil absorption silica
abraS|v§I%§?ﬁw in the practice of the present invention. The abrasive is
present=Tm tne oral care conposition of the present invention at a

concent bout 10 to i n_othe out 20 to
25% by (@ ﬁt oY et Sot B et i rs Mo s BB Y Y S Bagant o
to Incr @@{&ﬁichhﬁomwmleQ)ffcEﬁ@ﬁﬂlﬂQs&ﬂ@&ﬁi&ﬂgﬁll@lﬁl@'suﬁﬁﬂ@l@ﬂﬂ”@lﬂﬁ;bR\lhﬁﬁhs"tr@f t he

i nvention al so naY i ncl ude an agent to increase the ampunt of foamthat is
pr oducetfasgyehlyisibleghegugbenyiawidp Hypugsm &d exqppleganiprigstapigricsronEdG @l es of
agents £@ﬁ& LMELSE gnﬁye anount of foaminclude, but are not limted to

pol yoxyet ['¥ne an certaln polyners |nclud|ng, but not limted to,

al gi nat 100 The oxyet h e qLease t mount of

o 1 net el VTR ORRSATI, B RPIEIBl AP r R A e
conponepnvsohss. h@A@h@(ﬂ@Btall MY SNt Mo, FWF7\EOTY RLIYEf@BENdU 8! BA. Kenmonl y known
as pol yet hyl ene gl ycol q"PEG ) or polyethylene oxide. The pol yoxyet hyl enes
sui t abl 80 Pﬁ?%h@ 'qSlw@rﬁ.Uﬁ%W?lmﬁaweraéeW@ebvaﬁfewepght of about 200, 000
to about 7.000.000. In one enbodi ment the nol ecul ar weight will be about
600, 000(0083labodnr catappenbahimend. tha apinviciserfacianis dsaericreib owludgolos @@@rto about

L9000 PSR 00 MAISHORTD) G0 8 TP STBEDRE e ey o

pr esent aridtham aa:mumbleaﬁha@fcmnfow@d Moablyder0o fally adids aﬂb@tdwmnuo apbout 5%
to about. 50% and i n another enbodi nent about 10%to about 20@6by wei ght of
the or atbouht &earben depscondiyRearybsulfatre seshum leuipy saEepwaterndsedivh t he

present h { sition
(i o SR aRRcar®: SPORAS B BT B e BB Bt MRRTRS
about OoﬁmﬁmyCMEﬁghnwIWMUUmJE:mﬂuEd about 0.5% by wei ght, and in anot her
enbodi ment about 0.1 to about 0.2 % by weight. Surfactants 100311Anot her

agent of@oBdenal lly ancdiedrededddinmert wationiakutatmicosgiosi the@resoht itigtion¢enbé on i s
a surfactant or i conpati bl e surfactants. Suitable surfactants

m xt.ure of
are. t hoSeagidelincds @e&@aﬁaef HIRIRHE AT FHBRI U SRMpe s haxingenet or
exanpl ejon@RikgNéifin &HdiFNLE GboN @b ABLG 18 cahlatdihd QthGs fidFfiact ants.

trimethylammonium chloride, cetyl pyridinium chloride, cetyl trimethylammonium bromide.

di-isobutylphenoxyethyldimethylbenzylammonium chloride, coconut

alkyltrimethylammonium nitrite, cetyl pyridinium fluoride. and mixtures thereof.

[0035] Ilustrative cationic surfactants are the quaternary ammonium fluorides described
in U.S. Pat. No. 3,535,421, to Briner et al.. herein incorporated by reference. Certain cationic

surfactants can also act as germicides in the compositions.

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

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

9



[ 00321Sui tabl e surfactants are described nore fully, for exanple, in U S
Pat. No. 3,959,458. to Agricola et al.: US. Pat. No. 3,937,807. to
Haef el e: wiod0a9/@945Pat . No. 4,051.234. to G eske et al.. Pamiushooaossess

i ncorporated herein by reference. 10033]In certain enbodlnents t he anionic
sur f act BHYre e EUGh NHEFEIS i ncl ude the water- sol uble salts of al kyl

sul fates having about 10 to about 18 carbon atons in the al kyl radical and
t he wat B33l ulbh ecria @lgbqﬁlmguw@waﬁ@@nmm@qtyéerfh@@ys vfclilan the preseds havi ng
about 1 le%rﬂio%bcghj be é%aﬁ@;&gprlb%ﬁ%%tméﬁqu OF aégﬂgl cfu‘iyex?c@ %lnn?o%%uqm | aur oyl
sar cosi nate and sodi um’coconut nonoglyceri SuUl are exanpl es of

ani oni cplsasphasiuantsd afl fonhing cwp@mdM lxt\uhm@sth@ialqamnomacﬁcﬁm ﬁ1&ibts&ﬁigﬂt may al so
be utilized. [00341l n anot her gft;{odl nment,, cat.ionic surfact ants useful in

the pr et oy ‘?W‘&‘?Fﬁl AHd SdIsreHR opg BPfﬂnai@leﬁ%hfﬂ&@naecppws.cv% &ie ahpyidat i ¢
quat er Nafyo ATERE LA RAUTRLHIAR J?l%{h@gxdef‘@ol nﬁ’i'ﬂQl ng %&’ :% c@nb%@iﬂtsﬁlf&'m@& about
8 to about 18 carbon atons such I 'aur vyl nium<chlori de, cetyl
pyri di nsuifma phasphae or gletsphortats. tﬁlﬂtstryhmmmpllﬁnolﬁltmw@q;tams suited for inclusion

di -1 sobu phenox t h t hyl ben apmoni conut

2l kynr 1 L WG PR PR e e MGt BT it il o e Rat oK ur es

t her eof sarddd3k] tddositdoptdpyeb&aink @m ﬁolgwrsﬁsb@mna cBf®idaliEnSaicss nary

ammoni um fl uori des described in U . No. 3,535,421. to Briner et al.
herein jopagf porﬁla?%ﬂemdf &hBSERCR:. tl@ﬂi‘&@&d@xt%tdf% ﬁvéwofnac%@ﬁtsés gan al so act
as germcides in the conpositions. 1003611l ustrative nonionic surfactants
t hat camibsc ggéagtann etgwocjompt&grxllsmlrﬁa;eof the invention can be broadly
defined as conpounds produced by the condensati on of al kyl ene oxi de groups
(hydr opfioB9c i Mhoatnfaoegnt wr ilixtares of ganpatiblyydirfaptaoiiican bo prrecindh wai ch may be
aliphatic or. al kylaromatic in nature. anpl es of sujtable nonignic

sur f act SRIFROSIUREH B @c PERSENAPYEENLGE 1} ghput gﬁl/ ‘{% 3%91‘1195 Broutgrieter eBrdRERY | ene
oxi de cande038f ®abokht ﬁé%xahd ROSLE enidb@Ela! SoARbisved oM bas, coagensat i on
of ethylene oxide wth the reaction product of propyl ene oxi dé and ethyl ene
di am nethegoth\dosmpesibride condensates of aliphatic al cohols, |ong chain
tertiary am ne oxides, long chain tertiary phosphi ne oxi des. | ong chain

di al kyl FieubrfirgxhAgess and WO 2009/ 099451 PCT/ US2008/ 058658 mi xt ures of such
materials. 100371l n certain enbodinents, zwitterionic synthetic surfactants
useful joe4ophe m@@emtaﬁcrwm@bi;manmh@mmtmdhyy gdesticivled MRsothel Ageat.i ves of

al i phatic quaternary amoni um phosphomi um and sul foni um conpounds. in
whi ch t Revelimegssnts o hiclyre 4pd ipdbe lP}éC‘éCterOzgﬂtﬂﬂm%ﬁhi“he‘BrO“UP%!H%é’d‘ argAgl wher ei n

one of filGe@ld PABLHS oFVRSTEI Hsewl—ﬁ)ugfa?&@r{m@eﬁa s, 851l AR, ;hﬁi ﬁ@gggpn at oms

and one contains an anionic water-so i zing group, e.g.,
sul f onameterigig| Eaareplephbélphaieenajrmlphrmmmnlatoé spdahhm&tpeapemenlewanq:rgmen of the
surf act ant s sui t ed Qlc usion.into .the co%crmi]l on |nc ude, but are not

i mi t ed T aéoca?‘&rﬁa&wc GBI P eogy g BT e gaPrlay 141p and orange.

cocoani AapneeH| arela dhenieits ROhARGIDE R OanRRHORTDTBAih GRSl RRNAOT -
100381l n a particul ar enbodi nent, t he Corrp05| tion of the Invention

conpr i seplan thanilsel sepnernine eahspeamnigt.. sodi um | auryl sul fate.

[0041] The flavoring agent 1s incorporated in the oral composition at a concentration of
about 0.1 to about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.c.. a single dose) is about

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

Chelating agents

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

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

[0043] Another group of agents suitable for use as chelating agents in the present
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100391The surfactant or m xtures of conpatible surfactants can be present
in the conpositions of the present invention in about 0.1%to about 5.0%

i n anot hewoentyadp4sent about 0.3% to about 3.0% and i n amoThiSeoosHBESES MeNnt
about 0,5%to about 2.0% by weight of the total conposition. Flavoring
Agent s Mo salub ey oSt iToa 8ywpPhespbate solénised i HaPreFdo i ncl ude a

flavori V.ol | d. DL i f the
br esant ihs ol Gy G SORAL b ESpRIGNUESH! T LORIPEABARRIRL 100,
as var i sals ifdladeaetrangkal chefay pesphaphar siialbbic mietl diac@ndreihasplarc, metlledi al s.

Exanpl es of the essential oils include oils of spearmnt, peppermnt,

‘% nt or grEBhmoRsEE RO gy e e Dotealypties TRt kot i RC SRR O | ermon,
lime, gpARGHMYI The ANYaRNABGEIN WYIB el SRl PIR BHGMatRaths2! An 8FcdiRBt hol
carvone, and anethole. Certain enbodinents enploy the oils of pepperm nt
and speanainiof pyroplospitke sélf vsedrliimtheayesant qospoaidion pogarcedlyicnowdheoor al
conposition at,a ceptratiopn of about, O t bout 5% by ,wei ght, and about
0.5 vo sdleth yigleEah RorRelladaRiibad Fond BB e Ry Pibie SH

i ndi vi dua abo@lo wareoftRapasist i on dosage (i.e.. a single dose) is about
0.001 to 0.05% by wei ght and in another enbodi nent about 0.005 to 0.015 'X)
by wei gh$lyvmehel ati ng agents 100421The oral care conpositions of the
invention also may optionally include one or nore chelating agents able to

conmpl ex|gpalici umht @R dardeRohipBsifi6hd oMAL [nSeRtfont & %Bgl'i)i fcluBk BAd 8Om8fe this
cal ci um weakens the bacterial cell wall and augnments ‘bacterial 1ysis.

100431 Apayimers. gichappalfyctaglent glysolist pibyenyloethys etheismalesl aid copobgent,s in t he
present WO 2 Q9/d09(§451PgT¢qUS 008/.058658 | nv]enti on_ar Lhzl ol ubl e
pyr ophoBPREFEENAHE S frBRRES TR Saf Y £XHURS CF’r‘PO%HBe‘g?/ et Shposi ti ons

can be ﬁd’lea@fzhafrilﬂ@ gahkabi exXBifAé xMNRRPHAS BhaR g &dhh %umE.nA_@El'ict FIfm&sbedi ment s,
salts include tetra al kali netal rLr)'a/ﬁréo.phos hate, dialkali nmetal diacid
pyr opho®pmatiepolyscrypieels. may BF PrEsdn @edgmpﬁéwﬁm@cm@r piukielly esfullier eof |

ther el oA ARl BEhA) 1 e SPL TR RO BRE e TS AR i Vet 1 1

both their ectiv nou

pyropho e Lt useful in the present composition i neral |y enough to
pr ovi deﬁ)gtg §f eaﬁnfug" l\X/t“.Hle o'B??%BH@Sﬁg?Cierf%ﬁ ch Sa%o%‘flbicigg‘ﬁm’?e'%‘F§"about 6
W . % elwEthn, Ardindludedint yTa deébiitce cHnPbndids: thdr® RS soRRb kMBIt RA4# L1 The
oral care conpositions of the invention also optionally include one or nore

pol ymer Bomahent (hQ5 eatbgwt 3§ 106 Ak agany Bdich enpiogsy theydchueriyhd egieidlonedthsi ¢ aci d
copol yness, < (ROl USE ri e rj [V, for . e
car boxy ety P LT AERALNEESr Aol el SPGB YAl B8 prcs B ERIEL um o
car r ageamaliscipaey in ASI BatcNpolSyIrg8r&2] ahd s, 102 a0p] andpntlydesytiatie agiehie. nay be
provi ded li n the lfonn of their fr(_a4e aqLds r partially or fully neutralized
wat er sBYYBFRC BelxeArboxylatey sy a5 14 9ot hedralven af swlsiumyhydridasmmsil WHisal t s.

another polymerizable ethylenically unsaturated monomer. preferably methyl vinyl

ether/maleic anhydride having a molecular weight (M.W.) of about 30,000 to about

1,000,000. most preferably about 30,000 to about 800.000. These copolymers are available

for example as Gantrez. e.g.. AN 139 (M.W. 500,000), AN 119 (M.W. 250.000) and

prcferably S-97 Pharmaceutical Grade (M.W. 700,000) available from ISP Technologies.

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

about 0.05 to about 3% by weight.

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

methyl or ethyl acrylate, isobutyl vinyl ether or N-vinyl-2-pyrrolidone.
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100451Particul arly when noncationic antibacterial agents or antibacteri al
agents, e.g.. triclosan, are included in any of the dentifrice conponents,
there is wbsoogmoeisbr ably included from about 0.05 to abeatr/us20s/swss agent
whi ch enhances the delivery and retention of the agents to, and retention

t her eof [8d7br alSugai'e genssall ysarerpodgaertzsd qiedinigally gr F‘I‘iéleBWégﬁéH*ﬂsal“ﬁR‘l%t ion are

di scl OS(.ecﬁlb llydéds alnN%San activeed Shtor dca?oojngcac %ﬁgdoﬁngbbﬂf&lﬂdﬁ 1Yt hetic
ani oni c po meric ca oxy ates. such as 1:4 4:1 copolynmers of maleic
anhydr i de arbagl group tthatamcah faerd qootaynmg aizalbfigicelphlledoid aihiqh renBlyt ur at ed

nononer r.ef er abl ether/mal ej ¢ anhydrid n | ecul ar
ol ot RS Th POThsIEA 0, tEtY 6f S BEEOrEE OB JRT S Tsst Br i S bout

30, 000 51911@19%5)0339&1 QQQ I\Xls\};laﬁsga%%@kylg%% S8 @N%‘fh@&hﬁnil(ﬁfctl%@ﬁp' e as
Gantrez. g. 000) l@l 250. 000) and preferably
S-97 Ph&ﬁon'al@éuﬂlil@aml\@r%fdéd( s m@@cwa@)m%tbm ylecble@awbm digr-chéarproyloyi es.
Lpgsenthr% onécn%glglstl yl?xy et p8181(1)1 Q{%Oﬁ}g\@a&ﬁ&@%b g]%ldm C wié@&é?@har €

oper at i mac@at Mesisc, Icilﬁdcudle inbesenis uglbtaeshid. heon'ﬁtld, aQQﬁqi}Mﬁjaﬁ&yﬁcf 2amdngl/ic
anhydride with ethyl acrylate, hydrox et hyl. nmet hacry

N- vi nyl YRS 2yeiobgrdacryic. érﬂgﬁhpewe el{l%éumalﬂ% é‘?al‘tiéna?fés avhmhalsv@%f Gtheexanpl e
as_MONS giRrEMRIMR mdnolnd?3 QQGuAdeh BIYB,

copol yners OF ac]ryn|] cnoa]ccl dco t'h rret% qmaéaﬁ;/dr oxgthy?m’ncr g‘glrug/ifate met hyl
or et hytmatar:glhtai\enyllci;bimsﬂbydmmthw hlamateeandcblne MNeev i Cofol@npy coahindofieient WO
2009/ 0994€1P / US2008/ %58,658 18 34718UI tabl e generally, are polynerized

ol ef i ni tAPYRYISSALERYPLIRT Q2 FOMBEMY ur at ed car boxylic aci ds cont ai ning an
activated carbon-t rbon o] efinic double bond and_ at |east one carboxyl
group, (ﬁégl isA ﬁﬁ‘i‘?‘ﬁ’b‘g RORTHETIS GEEHS BHCB‘IdFﬁ? EOTHPRBIAN LHHENAAI ch readi |y
functi on&nb;sbmﬂéryE?gdbéﬁméarhca%ﬁw%@amoﬂ Hotn o?y%?é?QSfunﬁq%lﬂﬁe NRAR aclR! ecul e
either in the al pha-beta position wth respect” to a carboxyl group or as
part of ad salis Hieresll, mptutmyul@nwhgneombﬂmgs are|blagrst qratriswteraéd suohicacidds ar e

acrylic acr ha- ¢ Loacrylie toni c

bt o aciYTBSe TP BB BTG bl Foni AR T S SR 2Ry o

bet a- st annacfcw haing @O IREElar WeEBOSH boutCl. @mm@%b@u 2 OBBERP kL rib&l Mtigsoni c.
aconltlc ,Phen lacrylic. 2-benzyl acryllc cyclohexylacryllc

angel i cl atuh’ﬁe‘} $4%684% un’a12|70198|9é1> épidarerporind ety dy refessncax her di fferent
ol efinic nononers copol yneri zable with such carboxylic nononers incl ude
vi nyl acénether usefurhyldssccbﬂu@ﬂyrd@ic flﬁenﬁtimhlldenmbb'amélcamddi he tibu'llkléy llﬁ&pol YyNer s
cont ai nccﬁ'leIntuInCI ent car ? %lo qlc&% e g‘é dga @r sol u ol 100481A
f ur t her “EFAL0E BOPSERIS O friom SHYRCS 4N é"o acb PO I5BH 86?1‘9 Hi2AYC
horopol ydma,sd ﬂfosﬁhlﬁéﬂhhd Wt eidclasddyih TS dR:s. N6 GhEYHG. I NIRG| & RESifcdportidgat ur at ed
sul fonic acids and salts thereof, in particular where polyners are based on
unsat ur B¢ed WUFRERF® aci ds sel ected from acryl ami doal ykane sul fonic aci ds
such as 2-acrylam de 2 nethyl propane sul fonic acid having a nol ecul ar

wei ght B048boutln prepging erabgsoeicoRp@PRne00is sdmstmehactcssaryofddBame No.

4,842, 8 n. 989 1 nc.or por at ed er ence,

Anot heré%cskgﬁlﬁ malgerlal ELo‘?mv'dfs %Slra eacoé'ﬁ’tségl SRS EaZ’qKSI 5‘3’1}/%]86 &i ds,

parti culbafdrmahdtaffeh&ﬂbﬁh&lanbxﬁlghwe&awdnhbbﬂﬁn@fts allilal mml\emagmfyaﬁ@aractl ve am no

aci ds such as aspartl c acid, glutamc acid and hosphoserl ne, as_discl osed

in U. S. caexyvigy! polymets: ﬂ%@gg?l}@éshbé‘t"%‘]yethyi ?Rib‘rl‘ﬁéraa@ saigisplable sBis ofef er ence.

100451 LIRIRPMEAGON & oOREF 8 ik} QBulodd na%oéfanwrya@mgf‘ssafy to add

sonme thickening materi a oVl esi rabl e consi st en to stabilize

or enhalnwbo‘t)hélypecrlﬁldnsnahimgrad)gumxheudimsrkataaa| am adahlccmdginmuegm@xdhmants t he

t hi ckeni ng ents are_car. X VI n nmers,. .carra ydr oxyet hyl

ol |t ol et S P ERE Mgty SN GRE o ndrd B et b

car boxywgt by borfigdett mﬁe ﬂf"@keﬁﬁ@lc@iﬁp@ﬁf:&@%bymhé’lYlan\Q:ﬂﬁa‘}z‘&% ditig@l | ul ose.

Nat ural guns such as karaya, gum arabic. and gumtragacanth can al so be

i ncor potcatuEy In E%Tal“b?'ﬂhfrd“ﬁﬂﬁ@lﬁet jckigning agAnFUmagianiopat @f abeut (. fidltg abiowiSdBa

silica gaReha: Sk f.fhe thickening conposition to further

i npr ove&)aﬁg@c[orrpos}o?;ﬁggﬁgggggl%rfceh.se ‘n certain enbodi nents, thickening

agent s %&ﬁﬂsam)unt of about 0.5%to about 5.0% by wei ght of the total

conposi re used. Enzynes WO 2009/ 099451PCT/ US2008/ 058658 100501The

oral care conpositions of the invention may al so optionally include one or
12



nore enzynes. Useful enzynes include any of the avail abl e proteases,

gl ucanohydr ol ases, endogl ycosi dases, anyl ases, nutanases, |ipases and

nmuci naseswonowapsti bl e m xtures thereof. In certain enpoiusernsssseshe
enzyme i s_a protease. dextranase, endoglyc05| dase and mut anase. |In anot her
embodi 9801 ¢ hd he AR} frreicempasiers ofdheimgesiiamamalzo aptionaly ficlidg oge or

dext 1 anagfe Bt BRARPen AR LARR!anG BTGB ARl Asds QLT BN dboh6&, Pr esent
invention are disclosed in US No. 5, 000, ing et al., US.
Pat . No¢nddgBoQlsiddaes. atu.yBsesPatU.lari‘&lms ldpzisa&rﬂzmwmhs& oRampaNble Mixhises, 815: U. S.
Pat . 58.595; U S .Pat. ..3,991, 177: and U S Pat. No..3. 696, 191

al | |nc‘$‘Fi?8? ?‘é&c‘h’é}‘élﬂh"%&?e?‘é’f gb ALY Pé‘ﬁ%‘i?ﬁe&afm'é‘”‘sfﬁS&?B#'éc%fﬁé"e%ff al
conpat i Ruin8RZ YABSothdt chitR Gt &RE chAPMRIE Bgﬂuﬁ RA&S 1Y eHsRRsEhahixBQR% t 0
about 2.0%in one enbodi nent or about 0.05%to about 1.5%in anot her

enbodi néatrappseiand putanastot hdditiens sumymas suisahdufor s tho pEpOUIMGNER arpat er

[ 00511 r be, or CORPQRS | £ 6PNH P hvention.
Wat er . %ESF%C?S%ﬁ%% ?opgé@?g?lt%%”hf%%ﬁ#etﬁcllpal (?)ra &c%gpysé '?Sz)rll\fsb shoul d
be dci ofaBied2hndSfreeNaf4, i4gint U.S.MRauNd HOS8,59811©@IS. ean™ons 9o mekeandip t he
bal ance_of the c sitions and includes about 10%to about 90% about 20%
to aboub-Bd8: ol ggggﬂgh@?dWSFP&%?ﬁ heggjnoyyrelgEsng it ABENEYTRC Bk a‘Im“%rﬁﬁ(gsi ti ons.

Thi s anquypta) BfmMRLR en PGkYLERE Em@em lﬁﬁ%nwednsmie@fabha (ﬁﬂﬁeﬂ PlbYst 3

anmount which is introduced with other materials such as wt SOI"bItO| or
any conmmertmstmdmemher aboued.0b Brto abbmdc:t"/am andtign SRl indnn oci@ryteaanmther

enbodi mengs .of t&? CHFJ ons. is also desirable to incorporate a
humect afPPYHmMSH et ﬁéc’@%?&b i on from har deni ng upon exposure to air.
Cert ai n‘purrect ants can al so inpart desirable sweetness or flavor to

dent i f r DL £ conposi tions. The humectant. on a pure hunectant basis,

gener al {Eﬂ%} i ncl ydes about 15%to about 70% i n one enbodi nent or about 30%to
about 6BY1h anbilpepraeilsdbs risaent By threry semppsitions ofdhe inventin. ¥ewgsosi ti on.

1005318&{1{3@2&@1“*1{.%*5&},& iGh b 'nuﬂacﬁpml @onl%a {&égl’sﬂ&.l |;88$181 e @Mfahfr Sof,

gl ycerine, sorbi |to propyl ene g as we as o ol'yol s and
m Xt ur esrgeiic ilhpedidsu N‘émrammnoﬂw xtaieew thé bglhy@ecrf thec@npbssmmb uhd)incrm]ys be

used in certain errbo' ts t he hunect an ne t he t oot hpaste
conposi $4° (’)‘ﬁi@nlﬁé?él?cf’l” {) gtzq“ﬂ%éda.al’?l&?s toerahau ‘g@oé" ‘&%9‘6@@( %ﬁﬂé’gents.
t he enbgdiocp®RbSp&itidiMdl Thid ek 8NweRNInERALAIHR fRc \Biidr Q\ylﬁclpfs 280884 A 0&4hat
dentifrice ingedi ents sone of which are descri bed bel ow. WO

2009/ 09gnsuPGHidiSe 008K0SR68Eh oibet waklials sugheasi veitlt sorbinaglondey cdroporerampl e, but
are not | ”meg ggl to, adhesives, sudsing agents, flavoring agents, sweetening
1. . . A
agents, addit'i otial ant i pl aque agents, abrasives, and coloring agents. These

and ot hgr oEtl onal conponents are further described in U S Pat. No.
5. 004, jeti U S. Pat. No 3,959.458 to Agricola eta!, and U. S

Pat . g Lﬁ to Haefele, bei n][g i ncorporated herein by ref erence.
Met hods|0(9 2vanJY whip gerdaip 6@’@81"?}?@‘565&1&?0%? ‘i°6ﬁ3§56‘P“§ Heis giseglesitabledent i on can

be madeindsihBhid BhAETaY Fidv Al ehE PRI tioR ARELFERin@ LG oER air.

Certain humectants can also impart desirable sweetness or flavor to dentifrice compositions.
The humectant. on a pure humectant basis, generally includes about 15% to about 70% in one
embodiment or about 30% to about 65% in another embodiment by weight of the dentifrice

composition.

)

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

the toothpaste compositions herein.

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

can contain a variety of optional dentifrice ingredients some of which are described below.
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[0056] I n one illustrative enbodinment, the Salts are made by neutralizing
arginine in a gel phase with the conjugate acid and mxing to form Prem Xx
1. adj ustwogoedne4sii to the desired | evel, and t hen conbiPoirrus2e08tobseshe ot her
i ngredients. Actives such as, for exanp Ie vitam ns, CPC, fluoride,

abr asi v@gtIO%?rwcamerm weludgder ?@am&%tbi%emﬁbwéa%m adhesiven gudung eepiseni x 1
and m x R 80 t s opt e, a

t oot hpagtstilve&rﬁﬁ sg&ﬁ% ogﬁﬁéﬁﬁ qEé/r\hgl ggltnglﬁﬂm ﬁ@h%@%qg&oz}ﬁr%l I c%(a Cliagﬁgld’ded to
Prem x agearsd Tescehd ot optionzd! ceimpomepts ase ﬁmﬂmdlesmb@i iarlJ.8r Bdt. Nar e product.

Conposi ti I] T prgs entianin its thad p Lhyol ves
appl yi ng? @%Sﬁi g/&é“%‘ b@e%ylg ?rﬁsé“{; Seprselpich el gffgﬁr#]% ﬁ[% gﬁééhﬁzs' tions
descri bedihgsiel M belROR&IPHAIRIHRES b} td¥en@nd net hods according to the
invention are usefill to a nethod to protect the teeth by facilitating

repai r gnghdasBrNahahigation, in particular to reduce or inhibit formation
of dental caries, reduce or inhibit dem neralization and pronote

rem ner ti r i i o . and
Cucs, PUSSE! | oot RS A SSUE R ENOR SRIE AL lo 8 0881

qgquant i tatmmen in §boral pchdoetchréd. uor escence (QLF) or eI ect roni c caries nonitor
(ECM. [0059] Quantitative Light-induced Fluorescence is a visible Iight

fl uoresp@sce t habneAnswaheeimbedihont|thsansaranddé By gedtidizmalak ¢inine i égél t he
progression or regression, Normal teeth fluoresce in visible light:

deni ner Blfase s btanugatensid yid mixingtodamy Pregniy 1t adiysingdbgyplddo tessizadea of
dem ner z f aser

T ght 1 o e A e A R Rk RERN SR PR bR e ol

m ner al CRevBudralgeabr ﬁdlmsr sscayaehadsisgdpetve aarcdeants are addadac iPsammixtlend sound

tooth surface.. Softwar nti e fluore cencefroma white
spot or "Y' 19 fumy s f? 2’3%%5%86’[&'81 &P? Srfgtof)&‘@f‘%?ra‘@ Bf‘séffﬁ’%fe thj ects

W th exkshiplg dealctnen ?B@phht@%‘r Qiliga, a8 8dde@ed Piehad 239d PAREN. | BilcSfinal By
measurenents are ormed in vivo with real teeth. The | esion area/vol une
is neasfﬂf@édatm@lh@rab@fg?nmdﬁgt of the WD 2009/ 099451PCT/ US2008/ 058658
clinical. The reduction (inprovenent) in |esion area/volune is nmeasured at
t he end_QA‘mD_@S_i‘_anllm of product use. The data is often reported as a percent

i nprovenent versus baseline. 100601El ectrical Caries Mnitoring is a
t echni q[ﬂ@sm]sed The prssagunennbmar ad meot asgecohivéies dppdfing bakedrabvavelyect ri cal

r esi stan ctrl cal uct ance .neasurenent exploits the fact that the
f1 ui d- fﬁ‘f%’ GE UY%@“%‘%&SGE&IT Cl‘.?B’(?ﬁ“HB?ﬁ%é?%ﬁeidg‘&fq“bn and erosion of the
channel conduct electricity. As a tooth |oses mineral, it beconmes |ess

resi sti P858b eITQEtCPIi“E%ﬂ‘“%raI“ér‘ﬁeﬂéﬂﬁé 2E@IYing felis dbv epEPB gTctUpcUnle 4 mewhedse i n
the congueb@RGRe Fé%lhtdl})ef a8l fdtl?lgg‘elﬁl dla%ﬂtrglnﬂlgﬁ'il% € 1113@3@&”3%? %cﬁ’lc

dem neral’i zati on ies are con ucf f 0o sur aces with an
exi st i nghjbesfoonatichivd dmﬁabamesreaclwe@r ehger depninedlizanioviavd pyantdic r eal t eet h.

Changes _in electric re before and_after h treatnents. are
nade. W%\%iﬂﬁahﬂ“ Ogthﬁlt‘?f “E e ¥praensilivpy af ]Srteqﬂbé‘ﬂlgnﬂf“f;%edé%'“‘i%“ﬁlﬁéé usi ng

a tacti¢Rlymanel ledib®s, BAr doasscikdb h@éﬁl‘t:ﬁi\@qllgﬁﬂm%u&&ir%r@ah% &eg) g hard.
| eathery. "or soft. In thi s type of study. typically the resul ts are

reporte@ie@@ﬂeq@@?ﬂﬁ@aﬂorr(@@\é) ance (higher nunber is better) for the ECM
measurenents and an i nprovenent in hardness of the | esion based on the
tactil el00P%lbe SbenttativODightfdecdddripassdenanis aofsibladighniigortdcemceaha chinus

usef ul éer%ec(% eg'?y e(s)1g11§ é)ndrlgggxguedinea?lryln%lmor the progression or regression. Normal teeth
fluoresce in visible light: demineralized teeth do not or do so only to a lesser degree. The
area of demineralization can be quantified and its progress monitored. Blue laser light is used
to make the teeth auto fluoresce. Areas that have lost mineral have lower fluorescence and
appear darker in comparison to a sound tooth surface. Software is used to quantify the
fluorescence from a white spot or the area/volume associated with the lesion. Generally.
subjects with existing white spot lesions are recruited as panelists. The measurements are

performed in vivo with real teeth. The lesion area/volume is measured at the beginning of the
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| esions of the enanel (as neasured by QLF or ECM relative to a conposition
| acki ng effective amounts of fluorine and/or arginine. [00621The

Conposi t iIwo0@fo9v4se i nventi on are additionally useful | RCEEISR@EDIE668 r educe
harnful bacteria in the oral cavit for exanple nmethods to reduce or

i nhi bi t ClN¢Rd "K)]etrp@cnP@ﬂmowwrﬁngﬁfwar%ﬁ/m‘waaeﬁ HgasHEdtas thegnd 066 ner ease

rel ativglever roQEct%F&'ﬂQ'dﬂa i Oﬁgﬁe%h%} as! 415HrQink nﬂi_‘n%(rﬁpblﬂlx eml?ms‘s{né\}el s of

formation in the oral cavit y, ralse an mal ntal n plaque pH

at | easg)()gb_l ab%"l'a:}l?(fa?C r(i)clasl I\%H] &%ﬁr‘{?ﬁtec UE ﬁ{la%e[o nqetexglﬂgflagég %lenf ?tytheby

accumul at’i on of cfean d9oF al cavi I'na

i ncr easiodnth hdael @i—hlemntzhecsrmaﬁch Blractndals:ooduc&gncagaepahh@gxamxploluadteemcnahatt he
Corrp05|t| 0 CHQiD Lhe | nvent i useful to onote healing of sores or
cuts inthe fhtubylgpe IR HSERN G OR A FERB 9L BN Al 9D t he

i nvent i Qpcifaiy. bRs b AT ROEAhRErdI Nt BecBhRb 15OMBRE1L loWI& il chf& @Rk & of the
mout h and teeth such as toot hpastes, transparent pastes, gels, nouth

ri nses, insppasgdoarsily cAewicnggseg umthe tOOBSLRCtheiibe pajicot ‘alcchetiktcloralsy provi des
beneflts 1ns al S. can for

oyot em Bl AT iRl o Gterfn alfieR oo b BT e B8 i BreSy B B P e

I ncl udi ReioRaTHH MYREEHIAls dnepdridimed evieORAMSELlItENE. CIRBlgtFhhdsiaf the

i nvention provide particular benefits because basic am no acids, especially

ar gi ni nessiskines bedere@ad aBer mEpdgesstragntedre siadel i adiopns plassical gatchegaye and

t hus en

2000/ 0903 BPrTES GohfuBlrdtab e pbTTR pb R Rbes ¥ ap adhvse peitane 1 5

al so hesqafetthardnlentaelycom figasthis igpelofdtudys sypandly chiecat ds aareponed annent | ess
favorabl e to Heliobacter. which is a ocCj aﬁggﬂw th gastric, ulcers. Arginine
in part FEEITISH PSSR KhigRa nBIPChisETER 39 dbs BeasiBansys &9 dhune cel |

recept Ofn$plo¢é?ﬁen%film?c|h?es§ro§t%le|lesfo%%@$cp&§the$£tﬁé}5’r€b@£&'{@' ne can enhance an
effective i mMmmune response. The conpositions and nethods of the invention

are thuggsef uln. @ RanGE, §goupweﬁn&$@11ems s Hell me pa Tl Auasaml ar

heal t h. 61As used throug ranges are use as s

descri biemgneaitthe amoha yernicasated d ytQlalf of BCM) tréiative thex croan@en.tnoAmckir@I ue wWithin
t he rang@ can be sel gﬁted as he term nus of the range. In addition, all

r ef er enCaEUEE FREQUHSP ‘I‘P‘éﬂeea“ﬂéfé‘iﬁ}mp?lcor porated by reference in t hei r
entireties. In_the event of a conflict in g definition in the present

d| scl os(M082hind Tihg tonpesisiops pleige purepighne addiangllyasely gnebpédsigrediesnt r ol s.

s uﬁ'zg‘ﬁ'l{ fRiteAedrik hf”‘l 1e 'aawgf @EH'e%&hﬁi%%élﬁ@d&@%&fu'cpSxdmhf e%ans Bduce

descrlb ntermso ei r 1'ngredi as is conmbn I n

not wi t hl%aladfmcgd phndtlcmgbscaema)gm adireasdt slatmy lave ot avgmdiytmmhmazmt hnerbm n the
act ual forrrll)Jl fo &) gﬂ stored an% used. g SUCHI\?E oduc S are
i nt ended’¢8OBEPIREDE é‘Ba‘b?P ‘t"H P15} Y Yt FRBR &N 858?‘!”6@81”‘1 evels of at

least pH about 5.5 following sugar challenge. reduce plaque accumulation, and/or clecan the

teeth and oral cavity.

[0063] 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.

[0064] 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.

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

which supply NO synthesis pathways and thus enhance microcirculation in the oral tissues.
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1. Asalt of arginine and a conjugate acid conprising a pol yphosphonic
acid. 2. The salt of claiml1 in solid form 3. An oral care conposition
conpri si nyorzh@/wadst of claiml1l or claim2. 4. An oral c&CE/USeNBOSI65$ on
according to claim3 for use in a nethod conprising applying an effective
amount Biovidieg &lgps aciic erahemyinongreng isaiishheinfyl ip pedusing gagigidisjressand subj ect in

need tNGLRL of QubrohGEMGEsAvdrfill B Hofi ¥alRE \AltciPls (SRR AL GRE k&R LiEdUCe.
repair or Fnhi Bt ear y enamel T[esions, reduce or 1 nhibit d&mneralization
and pr onsdieine ampareaaddrniiz edguoad 6fr hidheextpessibn of specifedumenteycpBraepwid fori ty of

t he teeth, Y. preguce or inhibit. gingivifis, vi ‘grormte he_alinﬁ% CF sores or
cuts i noEHRIGhEER recGPiOrs. SRHAEY S BYRTA cphance Pl CHPOHGI IR G PR, i i i . to
| ncr easghsdstidny 8nd R¥@bas Of hafiflicR@bryirk eRAGERI lodbnhhrte syiBRI Heath,Cr ObI al
biofilmformation in the oral cavity, x. raise and/or mintain plague pH at

| evel s wkluding cepdsevaptylardwalth.5. 5 fol | owi ng sugar chal | enge, xi. reduce
pl ague accunul ation, xii. treat, relieve or reduce dry nouth,
[0066] 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 defintion 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 arc intended to be covered by the formulations

described.

16




Xiii. whiten teeth, xiv. enhance system c health, including cardiovascul ar
heal th, xv. reduce erosion of the teeth, xvi. imunize the teeth agai nst
cariogenic bacteria, and/or xvii. clean the teeth and oral cavity. 5. Use
of an effective ambunt of the salt of claiml or claim2 in the manufacture
of an oral commpmg$tion for i.reducing or inhibiting formation of dental
caries, reducing, repairing or inhibiting early enanel |esions, reducing
or inhibiting demsaebidrgiziat bein cnpigpe aridtdnpgising Aboleptabphpeit pad of t he teeth,
i v. reducing, hypersensi.tivity of the teeth, v. reducing or inhibiting
gingivitis,q%i. gﬁ%ﬁﬁffﬂﬁnhééﬁ?% °0f sores or cuts in the mouth, vii.
reduci ng | eviel s @h oat bde pongabsicbmepntpaisitie thieazlt aficlaim lionclrigeki ng rel ati ve
levels of arg! nO|A¥1t ordl c?a?ecggxﬁf)o%ﬁion according to claim 3 for use in a method comprising

applying an effective amount of the salt of claim 1 or claim 2 to the oral cavity of a

subject in need thereof to
i reduce or inhibit formation of dental caries,
it. reduce, repair or inhibit early enamel lesions,

jfii,  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 about 5.5 following
sugar challenge,

Xi. reduce plagque accumulation,

xil.  treat, relieve or reduce dry mouth,

xjil.  whiten teeth,

xiv.  enhance systemic health, including cardiovascular health,

xv.  reduce erosion of the teeth,

xvi. immunize the teeth against cariogenic bacteria, and/or

xvii. clean the teeth and oral cavity.
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i X. inhibiting mcrobi al biofilmformation in the oral cavity, x. raising
and/or maintaining plaque pH at levels of at |east pH about 5.5 follow ng

sugar chall enge, xi., reducing plague acc L ation, .xij.. treati I evi
or reducing- dr yU?ﬁ)ﬁEﬁ"r‘i‘,e_ﬁg?’?ti“ie.a%?&%ﬁ?%ﬁ‘?ﬁoggraﬂ, Lary1aig gl rﬂ%nug%g{meén@icn o
heal th, inglydiRshsGRR@0vascul ar health, xv. reducing erosion of the teeth,

Xvi. immnizing the teeth against cari _oge?i C qact eria, and/or xvii.
cl eaning the teeth JRauCHEA" uglatqug,f_ormatlono dental caries, _
il. reducing, repairing or inhibiting early enamel lesions,
ii. reducing or inhibiting demineralization and promoting remineralization of the
teeth,

iv. reducing hypersensitivity of the teeth,

V. reducing or inhibiting gingivitis,
vi. promoting healing of sores or cuts in the mouth,
vii.  reducing levels of acid producing bacteria,

viii.  increasing relative levels of arginolytic bacteria,

ix. inhibiting microbial biofilm formation in the oral cavity,

X. raising and/or maintaining plaque pH at levels of at least pH about 5.5
following sugar challenge,

Xi. reducing plaque accumulation,

xii.  treating, relieving or reducing dry mouth,

xiii.  whitening teeth,

xiv.  enhancing systemic health, including cardiovascular health,

XV. reducing erosion of the teeth,

xvi.  immunizing the teeth against cariogenic bacteria, and/or

xvii. cleaning the teeth and oral cavity.
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