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1 or | dwovsRrE PEsiag. e G0, 16 Hae BROTLAdg mBUSRE B PRk Pty an

anti m chigficakioR9eBllciumOBRARIGE &nli¥ad vadhl faldride d61Gite forer Animeslublegidifiaate, such
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t oot hpast e hds been reco by nmany dentists. These agents however are
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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.
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SUMVARY OF THE | NVENTI ON 1000611t has been surprisingly discovered that

t hese probl ens can be addressed using functional

salts of arginine.

10007] The invention thus provides in one enbodi nent a salt of arginine and

one or

pol ycar boxyl at e pol yner;

| aur oyl FMMBPFIQc&ﬁmﬂgynhmens@mﬁ@hﬁ@h%ﬁﬁ%ﬁﬂb&eﬁhd&ﬁbﬁﬁ
hexanet aphgsphori c ac] d; iv.an acidic antimcrobial

aci d.

care progiesie aiREREnRI Ng the salts of the invention,

nore of the following cations i.an acidic polyner, e.g., a
t he conjugate acid of an anionic surfactant, e.g.,

ngne Aacid, e.g.

galllc

10068 #§ Wrseved Fielé’ﬁﬂfo‘?ﬁbﬁﬁﬁﬁ"?l mingeals s¥gl s ﬁll@ﬁd?)?fékﬁd%@ ercpf ;may per sonal

and using the salts and products. 100’58'}5The salt can be used in

conpositions to pronote or SVMMARYHOR

and net hods of making

GNVENII@Ni ¢ heal th, including

cardi ovaggabpr neal fdan sﬁ?gsm%gﬁls&ﬁgféﬁ't]ﬁgthg&t;gégléaﬁé cah Bk ; §é{'§sts nglg' nfection

via the oral tissues.
(Sal t 1. nctigugbsaltpofanginion provi des a salt of arginine and an acidic

I : -
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wher ei

CRI PTI ON 0101l n a |rste

of the following cations
i. an acidic polymer, e.g., a polycarboxylate polymer;

ii. the conjugate acid of an anionic surfactant, ¢.g., lauroyl sulfuric acid;

iii. a polyphosphoric or polyphosphonic acid, e.g., hexametaphosphoric acid; or

iv. an acidic antimicrobial agent, e.g., gallic acid.
10008] 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:

di nent

t 1.0
mal ei ¢



anhydride or acid with another polynerizable ethylenically unsaturated

nmononmer. 1.0.2. Salt 1.0.1 wherein the pol ycarboxyl ate conprises units

formed of nal eic anhydride and nmethyl vinyl ether, e.g., depicted at pH 7

as follows: 0 NH2 1.0.3. Salt 1.0.2 wherein the nethyl vinyl ether/naleic

anhydride has a nol ecul ar weight (M.W) of about 30,000 to about

1,000.000. 1.0.4. Salt 1. @ wherg n the nmethyl vinyl ether/maleic

anhydri de has a nol ecul ar wei (MW) of about 700.000. 100111l n anot her

enbodi ment, the invention proviides a salt of arginine and the conjugate

acid of an anionic surfactant dalt (Salt 2.0). For exanple the invention

provi des salts as foll : ~Sal t, 2.0 wherein the conjugate acid is of

an anioni ¢ surfactant 2t ctied from a. water-soluble salts of

hi gher fatty acid nonogl ycelride noposul fate (e.g., salt of the nonosulfated

nmonogl yceri de of hydrogeggk%d €o oil fatty acids such as sodi um

N- et hyl N-cocoyl taurat€, sodPum coc®8no-glyceride sulfate). b. higher

al kyl sulfates, e.g., sodiumla | sulfate, «c. higher alkyl-ether

sul fates, e.g., of formula CH3({H2). CH2( OCH2CH2) , , (PSO38H, wherein mis 6-16.

e.g., 10, nis 1-6. e.g., 2. 3 ¢r 4. and Xis Na off K. (for exanple sodi um

| aureth-2 sul fate (CH3(CH2%}% =
2

NH,

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 (Szit 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 suifate).
b. higher alkyl sulfates, e.g., sodium lauryl sulfate,

c. higher alkyl-ether sulfates, e.g., of formula
CHj3(CH2)mCH»(OCH>CH2),0S03H, whercin m is 6-16. e.g.. 10, nis 1-6. e.g., 2,
3 or 4. and X is Na or K (for example sodium laureth-2 sulfate
{CH3(CH3)10CHy(OCH;CH;)20SO;sNa)).

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

(sodium lauryl benzene sulfonate)),

e. higher alky! 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),



U. higher alkyl aryl sulfonates (such as sodi um dodecyl benzene sul fonate
(sodi um | auryl benzene sulfonate)), e. higher alkyl sulfoacetates (such as
sodi um | auryl sul foacetate (dodecyl sodium sul foacetate). higher fatty acid
esters of 1.2 dihydroxy propane sul fonate, sulfocolaurate (N 2-ethyl

| aur at e pot assi um sul foacetam dc) and sodi um |l auryl sarcosinatc). f. and
m xt ures ther eof. ;ané nixturesttereef;n by "hi gher al kyl" is neant C6.30 al kyl, for
exanple Cs-18. 2.0.2. Salt 2.0 or 2.0.1 which is a salt of arginine and

| aur oyl sul f uri eg.ashdein b§OligRdrnikylias heant Cghadkiyidat exaibiible Gsyvent i on provi des
ar gi ni ne pol yphosphate or pol yphosphonate salts (Salt 3.0), for exanple:
3.0.1. Salt 3.0 when a salt of arginine and pol yvi nyl phosphonic acid.
3.0.2. Sabp. 3a0 2vwhe2.0al which isafsako farginine aamﬁuﬂ)ypmllfwihmmhori c acid. 3.0.3.

Salt 3.0 n a_sa e .and .hexanet aphos d. 3.0.4. Salt
370 wherlE5, EiniPole BB R R B R BaF Ao BTt 30 when a
salt of mgﬂmpmenmltﬁ(smmﬁm wpbasphate salt. 1001311 n another enbodi ment.
the i nve é OV des of N ne ap n ant(% bacterial acid (Salt
4.0). SO e ol i b GG REE Y nvent | on provi des sal t s
of ar_gl n3 0g. asmiwbmmhnoaﬁgﬂu@ﬁhd@ﬁawmsﬁwhmlaut ed with carboxy and/or
one or npre, e. 3. hydr oxys ,, benzoi c acid. phthalic acid,
sal i cyl |%0§0|Sd’“grd ‘F'f‘q“ﬁ’}ﬁa}r‘ BQVS'é‘H‘f&P@;l‘%‘éinﬂtaplToéPh%‘féﬁﬁi e, gallic acid.

3.0.4. Salt 3.0 when a sali of arginine and pyrophosphoric acid.

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

antibacterial 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 - 3.0.5 or 4.0 - 4.0.1, e.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,
cucalyptol. geraniol. carvacrol, citral, hinokitol, catechol, methyl salicylate,
epigallocatechin gallate, epigallocatechin, gallic acid, miswak extract, sea-buckthorn
extract), bisguanide antiseptics (e.g.. chlorhexidine, alexidine or octenidine). quaternary
ammonium compounds {e.g.. cetylpyridinium chloride (CPC). benzalkonium chloride.
tetradecyipyridinium chloride (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, ascorby! stearale, 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.



100141The invention further provides an oral care conposition (Conposition
1.1) conprising any ofSalts 1.0- 1.0.4; 2.0- 2.0.2, 3.0- 3.0.5 or 4.0 -
4.0.1, e.g., 1.1.1. Conposition 1.1 further conprising an anti bacteri al
agent. The antibacterial agent may be sel ected from hal ogenat ed di phenyl
ether (e.g. triclosan), herbal extracts and essential oils (e.g., rosemary
extract, 1.12a @figositibn 1.WAGARkdimthe shtibacterial abaneriltricio®nt hol , eucal ypt ol ,
geraniol. carvacrol, citral, hinokitol. catechol, nethyl salicylate,

epi gal | ovaBechi Anget theprecedaiti @apbuital aptising gildsiCanddnd’, iomiaike.gxt r act ,
sea- buckthorn extract), bisguanide antiseptics (e.g.. chlorhexidine,

al exi di ne 6W°85¥@n|d|ne) quat er nary annnnlunlconpounds (e.g.

cetyl pyridi.ni um chI |de CPC). benzal.kgni um chl ori de, ra ec | pyridini um
ol e DL 8 AR e Ol Bt %m@?ﬂwa&m%af?ﬂnwmswmdwsﬂaed'%ﬁ*t% y ol &
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and oxygenatin ent hydr ogen peroxi de, buffered sodi um
per oxybor afé" 8?‘%g?b%§é&?bonate) phthalic acid and its salts,
nonoper t halel CA@mf@heaefégmh§ C‘éﬁllpbéitlcihl@ Gurest Rnfprising A Pubdide i5h SAkRL €, ol eoyl

sul fate, digctyl sulfosuccinate, salicylanilide, dom phen

sar005|ne

bromi de, 4t n%‘ﬂ?ﬂ%‘l“m bl Capherdn th&rﬁ’&%@ﬂ@? squrasat 7 eAlihle Beridg &2l splseted i ci n

prepar ati offgm mmrslm@na@ls&cﬁmmmsinds yorakkiam Mlorid@%oflimt he foregoing. 1.1.2.

Conposition 1.1.1 wherein the anti bacteri al agent is triclosan. 1.1.3. Any

of the pr e@wpﬂ@r%ﬁiwéqet%06W%%lwmsﬂ§mﬁgmmwwaélaﬁroalhemzmwmf’@ﬁn@mur ce,

e 9. . ZInC ek NehdedfinfdhaithideheNIN RSO AGE0MRATINLAAR).| ur L her

conpr|5|ng an anti -cal cul us a%ent . ﬂdé the prece |ng conposi tions

further co@progiuaylugridgitanivmg éendsshee@féwo itelang sorablpmoypﬂngrsphat e, e.g.
pyrophosphat e e.g., in sodi um sal t

o e A R e 6Tng &

fluoridelil@n fblumf(ﬂ@ compo;mﬁonsmarmn;osqruprumgﬂn agdit Watannwﬁares weth ot preventie i on

source is , ori I cted from stannous fluoride, sodium

fluoride, b ([ﬁg*saﬁsj?&fgjluﬁlﬂ’o#4'3%@@6%f%ﬁo] monof | uor ophosphat e, sodi um

f1 uorosi I M@Mmy dnirednicgomg Composiidns dathe formmif neodthpaaie bpiéongity farther

N - oct adec [ et h amne-N N N - et hanol ) - di hydrof | uori de),

amoni um f%h%?nsd‘eg Onxofmnleuomo iort'ad o tg&g F’ Befb%lgﬁgl?lé%lﬁf}o@ﬁﬁg WSHBi nat i ons

t her eof . 1.vitaBins,lpplyoferst treyfmes. agmhmgltﬂdﬂmseri lantivgictdbidl hgunisCiregeriativag a
sur f act ant Lons further conprising an agent that

interferes ﬂ\?v}“frwg%fo%%l%é‘ﬂflhﬂﬁ?n%? Bﬁt %f'achnent, e.g., sol brol or
chi t osanj0015|1. 10he :Amnuofi filrfher d‘oﬁfpamlaﬁgetlﬁdﬁﬁﬁﬁprbtr@d&& ueamtélﬁapfn%gl of a

toothpasteotlo urther co of . one o re of
wat er , eQP%‘U%f“B‘@P%‘rP?&"Y ?%i gg(gjg%s e t*a s 0-heN I enzynes,
humect anbrsanyfohC&k@ﬁEToﬁs 1.antl.nd erddbbal ca&@ﬁwcﬁsubj%ﬁﬁ Qkatahéryd¥% Tl avor i ngs,
col orings and/ or combi nat i, on? t her eqf
8 reduce or inhibit formation of dental caries,
ii. reduce, repair or inhibit early ename] lesions,

ili. 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,

vili. 1o 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,



100151The i nvention further conprises a nethod to inprove oral

heal t h

conprising applying an effective anount 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 Conpositions 1.1 - 1.1.9 to the
oral cavity of a subject in need thereof to i.reduce or inhibit formation
of dental caries, reduce, repair or inhibit early enanel |esions, I
reduce or |nhhbltnm@&”ﬂaﬁauua@nn@mnand pronote rem neralization of t he

teeth, iv. reduce hypersen5|t|V|%¥ the teeth, v. reduce or inhibit
gingivitis, W pretoedersearidy “§8Wes or cuts in the mouth, vii. reduce
| evel s of aC|gnperH@1@ghbacter|a viii. to increase relative |evels of
argi nolytic bacteria, it . mcrobial biofilmformation in the ora

cavity,

treat,

X. r’aYsee‘éJH‘ﬂ?%erS‘ﬁﬁFCrheéﬁ“h USSP VAT U [ e, o Ratredusligt pH about
5.5 fol | oW NGyordA forhabhRN8Retion v the bRAFKGResP! aque accunul ation. xii.

relieve or reduce dry nmouth, xiii. whiten teeth,

xv.  reduce erosion of the teeth,

xvi.,  immunize the teeth against cariogenic bacteria, and/or
xvit, 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 is present in an amount of about 0.5 wt. % to about 20 wt. % of the total composition
welght. 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.
Fluoride Ion Source

[0017) 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 el 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 o
supply about 25 ppm to about 25,000 ppm of flucride ions. generally at least about 500 ppm,
e.g., about 500 to about 2000 ppm, ¢.g., about 1000 to about 1600 ppm, ¢.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
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Xi v. enhance system c health, including cardiovascular health, e.g., by
reduci ng potential for systemc infection via the oral tissues, xv. reduce
erosion of the teeth, xvi. imunize the teeth against cariogenic bacteria,
and/or xvii. clean the teeth and oral cavity. The invention further

provi des the use of any of Salts 1.0- 1.0.4: 2.0- 2.0.2, 3.0- 3.0.5 0or 4.0

- al 0.1, toomp%&yha@fng@‘@ﬁaﬂﬁl Ieh@ﬂ@déutlgnce:br doating T@Eroﬂ‘ééglo@:fl abﬁ]@at&lﬁQﬁ};@ld' IhSt ed

i ndi cations. [0 ous enpodi ts t he Conpositions of the
|nvent|ol(F)FI taﬁ&‘ Eoﬁﬁfbﬁ ohgien 2 %“tp?g@bﬂﬁnh‘t‘f’“éiﬁ anount of about 0.5 wt. %
t o about %o t he total on WEI about 1 w. %to about
16 ot U Ron s S Gteat ey B Suan l b Shries Bl Hisaten & adel - of 3. 75
Wt . % Sofbout®h.0104t. %.t5 abdur 104v@Y Ihdhe lepbadimemsp aisut 0.0M Wik eiboutrd w4Or i de 1 on

Source 10017] The or al re conpagsitions may further [nclude one or nore
f1 uori de‘9 G‘PJ 'E@ﬁ?"&e&mb%‘?@e‘“ agi?)‘l“l.?b‘l ¥ P4 19PFU e Watedy werghhpidhe vari ety of

f I uor i decdnifbsifioR ntinBlieEMERAInknE  SARHRC FERBHQYARs @%rﬁ%tﬁ@éﬁ)p%n%@l ubl e
fluoride in the present conpasitions. Exanples of suitable fluoride

i on-yi el BVHGT Hrerdeiion will.obriopsly keyy basedorsthepygight nbthe eoupes jopdn thetsalt.Br i ner et
y

al.; US. Pat. No. 4.885,155, to Parran, Jr. et al. and U. S. Pat. No.

3, 678, 15DI88Zey qder et al ., i ncor por at ed herein by reference.
100181Refl’]p?ﬁentﬁ@e e fluoride ion sources include, but are not limted to,

st annous or i UBRPSIGANS Pk %ﬂ&@lt'obataaggmarhsmceﬂewu@os@amahmxve

monof | uog, Qpﬁﬁﬁlﬁiﬂﬁipﬂhosﬁﬁ@l@ l(@amf@.m r@atolxy@aﬁte {cﬁmﬁ@%( f)I)' HAQRhdn cate, am ne
fluoride, n uoride, and conbi nati ons thereo In certain

enbodi ma?ﬁ°§l’ dFFe“‘]F}IdE?(S"r ((@EP pehzgéﬁraé)‘@ SP’H?;‘PT!R}é%fe%‘Edatﬁ hews D6kl e, sodi um

fl uori degaici@flip\dbRERpALd. Uor ophosphate as wel | as m xtures thereof. [00191In
certain enbodi ments, the oral care conposition of the invention may al so

contai n mogmur C%ecﬁon{pba%ﬂs%yhﬁm&e%ew MBI aB&iri DD YNNG, doPhaRgieent i n
amounts sufficient to supply about 25 ppmto about 25,000 ppm of fluoride

i ons, getibfaAbrasivas suplogsrecipiistad sives haying aenegn partiplegize 5O @basdtit 2000 ppm
e.g., abgionk0Qeh 55%&%@81‘1”1 15;368%@@%)/6? ¥ Hu@poéﬂlellu%gﬁl RRivel B, @PPropriate

| evel of fluoride wl depend on th articul ar cation. A nout hwash,
for examprlade Muqntm@tmogmteypmm@mwmhommet dmabmmtsﬂizﬁ@, @ipmetll uori de. A

t oot hpashigmfal beRAf {]&lotl%ﬁ)gﬁ%ﬁn*d&ﬁalﬁ% gnsﬁmgheyeobave about 1000 to

about 1500 ppm wt ratric toot avi ng sorrewhat |ess. A

dent i {11 gy C‘Pﬁééﬂibﬁafaﬂ&v%&%fé@@hﬁ%l A0 Rk, gpw&?wtﬂe hRye as much as

about 5,000 or even about
abrasives, generally have an average parncle 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, 1o Wason, incorporated

herein by reference,

[0024) In certain embodiments, abrasive materials useful in the practice of the oral care
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 g silica. il 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.



[ 0020] Fl uori de ion sources may be added to the conpositions of the
invention at a level of about 0.01 wt. % to about 10 wt. % in one

enbodi ment or about 0.03 wt. %to about 5 wt. % and in another enbodi nent
about 0.1 w. %to about 1 wt. % by weight of the conposition in another
enbodi nent. Weights of fluoride salts to provide the appropriate |evel of
fl uori dejgoesy W I paﬂtb%la@bkﬁbdﬂtm&fts}( (BRI ve Malehigls WPk atdrgd MticOufMeey 10N in
the salt. Abraswes [ 0021] The Conpositi ns of E?he I n ent;ég onprise a
cal ci um PFRYLpARRIGS. abrfaaé'iw dSB Iggs “““E' P‘?"é‘h BRGRRSpIPH %ﬂ@% %

hydr oxyamis') h&vid Al s0(0PeX) fickdnlh, 30 ex@rinpld iSeAosil HTUTD @méﬁwt ﬁtcﬁ siyr ate (CaHPO4

21-120, also sonetines referred to herein as D Cal) or cal.cium
pyr ophospitteles arp paafarlyeiselhip damuagaes targgted ﬁ‘dF%é]gd%erﬁﬁ“s‘Hﬁ‘ﬁé Thddi ti onal

abr asi vegmaf p{n.&é@ﬁ%ﬁeﬁ% hlal 68p a@anaﬁf MRDInHE WS a R8I lQI'g,E?faﬁiiles' l'icas having
a mean particle size of up”to about 20 m crons, such odent 1156,

mar ket edalisgsive. Ineeriainesbodmantsy fon gxample, isfarmulation spprischatoubiblosbetitum

et aPhosﬁ’%aS?%’anE%&ﬁi BB LBRIARENFriord] stplqum ST T [ cate, cal i ned

al um na entonite or other Siliceous materia s, or conbinations thereof.
10023] Theygsg)l i CEo@lan%gorpﬁlonghfcésurwueegarﬁwah,suseﬁﬁn%e 5}@&@5 F (S wel | as the
ot hcr abrasives, genera have an av article size of about 0.1 to
about 30invEmiopres, maxlgm;turgerttbe aiytsulesigmtign Vbﬁ@l Xy by Ppasendthemidal es can be
frompre I ugh Wialei erogels

descri be \m,&ﬁ&fﬁ\ﬂ %’drécﬁ%@& E%‘k’éﬁ%‘sgﬁ 1208, d)é?@eé%&?lex éndgﬂ% )

3. 862, 30kydregs! Birgiostd of patiglehof qwdimdpkmla;aédvm@a whtar @ptqneqf@%hyevelﬂmt i cuI ar
Silica XHaslSnsld EHAEFIEHiHRATH albhEiel LA AATRoAHbLLALE Il Fo WV

Grace & Vi son em ca Vi S1 on. e premp e s I ca erlals

i ncl ude cdﬂtm)eg ofisilice isead ebamyplbiof Alowivil stmpmozﬁdrqaabnamdemsefulhm the prd@icpafre
Zeodent (i s A0, THE oShllCR R8T BOLLDEAESLANAL Qndgedent 115 and
119. Thes€'sili ca abrasives are HeScribed in C§ 4{5§A 583, to

Wason, i invedtjparaed exhcéraagomoftapoutdNes 6016 by welpGR 41 diherembbdinentarbodd nent S,
abrasive erlal useful in th of .fhe oral care corrpositions in
accordan Eé"?ﬁ\f@ﬁqlfr er‘?‘boﬁgféﬂgé’ Cﬁ‘eé‘)& Ys“’eé“ﬁ‘a precipitated

anor phous si| Ga hth absorption val ue of about |ess than 100 cc/ |
OOgsilfi@%—‘%lL%Sﬂi%—v&&%éﬂ—g@]ep—éq—cﬁn T At ica “about 7OCclloogsiIica ol

absorpti | u are nmeasu usi 0281 In
certain gﬁ%ﬁﬁ. rrgﬁ? %r?F‘idhcecog]pr' ¢y °£ﬂ‘§ ”3:\'5[1 1%1”}&mﬁap%‘i"1 %‘g‘gﬁ}iv‘i RG4S average
parti cl ettwiameumfof &aouhat3s produced svhemothabablitavit? istirashehs, and about 5 to about
10 mcrons. [00251In particul ar enbodi nents, the abrasive materials

conpr i se|28lar gHlktraict exampdds of egentssha lidcrqase the alemt offogm,indddde] g ag@ d50 | ess
t han about .5 .m,crons. for exanple. small ticle silica havi ng a d50
of 3-4 n'® [%Qd?? %ﬂqwé‘%%{ﬁ%w @ggﬂﬁ%? Po%é F’F;"dtnlgn%g?t "”@t&dﬁo S particles

are part palwiness] y useful in fornulations targeted at reducing
hypersensitivity. The small particle conponent may be present in

conbi nat [mmw t mhapcsmgaﬁylhmgqrmwsteu}celamoab:rcafs‘mmeandl the GiRkhedk Bf @ebodi ment s,
for exar’rp dgnm? on corrgrrl ses 3 to about 8€ 0, SPS nd about 25
to about %8@%"'8?”‘5 ) 8Fﬁ‘ FERET™ b“PBE’P(‘Fé“ °‘F‘ BBBTbIRY gition- %‘6%3? ¥ | ca

abr asi ves amrcbmmhamhywsﬁmﬂremymnt @@car(amcs qer gdlydifi@eredy B! TR are mar ket ed
under the trad PeS| ﬁ %ifblo )ﬁV\Aa%? iﬁ'ﬁDaVI son Chem cal D| vi si on of
WR G aBevedeylengssi P@mswvenmwé hakg p goleqylapueehnahnbont 200.00019 ¢4

hydr ogel amnwoe@@boofn dda kinbédi@entQhe ﬁ@]lehmrdaehg;ﬁw 5B AVE00B0q MR cont ent
of 29% b t .averagi ng about mcrons in dianeter, and an

oi | absofgP?- IB&) Bl i gnoley ﬁawdaﬂau@b%Sgg?%ea'go%i 080.990: & DFH@X%ﬁ tescanpl e of a

low oi | ah&QfaRiei @nshibh £31e8NEABIMA pHSSEyal hy!eaef;#b@u&a%wn&ﬁa @hbilidie present
invention. The abrasive is present in the oral care Conposition of the

present [0egeNt i Ohe @lyckyBBNERIYhiyld ReseRlin 8P AHbunt Or i8uOONPIbolEI0ENt, 1 n ot her
enbodi nent ahout 20 to 45% by wei ght. and in another enbodi nent about 30 to
50% by V\gqlengbodlment about 5% to abiout 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

8



Agents to Increase the Amount of Foami ng f 0027) The oral care conpositions
of the invention also may include an agent to increase the anount of foam
that is produced when the oral cavity is brushed. [00281lllustrative
exanpl es of agents that increase the anmount of foaminclude, but are not
limted to pol yoxyethyl ene and certain polyners including, but not limted

to, al gi maiseo. pnlommtsm%%)z&igﬁheb@nlomwmohw SneyrRyght, AGd Bagethéhe anount of
foam and t i ckne enerated by the oral care carrier

f,pam g
conponent™ ‘i'd“l‘ﬂ’éa?)"r”ééiﬁ?aqoﬁb§ntﬁil?)‘h BY1 yoxyet hyl ene is al so commonly known

as pol ye&hﬁl ene glycol ("PEG') or polyethylene oxide. The pol yoxyet hyl enes
sui tabl e is invention will have a mol ecul ar weight of about 200, 000

t o about ne.enpho | ecul ar .wei . he about
500-000. 199380 AT aReB 85 TREY IO b or D R G BT sD Ot HSTe08 o about
1, 000, OOG)surFﬂﬁiale?f('m)ixuu& dfh&mta&’l&(k&uff@dlﬁnéc Quitkhe siilaglaneelcekdst ahichateght

poI yoxyeth rl ﬁlg uceﬂ Q (}g | de. 100301The po] yoxyet hyl ene may be
pr esent feﬁ anbly ftablR hrepehaauyids B f%"g%t Wﬁd@ﬂ%a"ﬂ%‘%%'oé%ml%ﬁf about 5%
t 0 about z2bk¥icEsurfcian®t her enbodi nent about 10%to about 20% by wei ght of
the oral care carrier conponent of the oral care conpositions of the

pr esent [008BINt | BifitablERErfStemBORe QdscritRa MoROBYEBE exafmplelR (P8 a0 € conmposi tion

L e dose) t o about % by wei ght. about 0.05
to about 3@ Q%%SP%FQHF‘ alg igg$ﬁtg{‘? %Hﬁgognﬁéiﬂefﬁé%fm‘bg&?m N& to about 0.2 %
by wei ght os3en4 eodiadkkst 41003 hARThERForREERdreiR BY k¥@8ddey i ncl uded in the oral
care corrp05|t|on of the invention is a surfactant or a m xture of

conpat i bjog3sjur f ﬁﬁdeﬂﬁih%tnb&ﬂh%ﬁib't@e s&ﬁﬂnﬁ@ﬁi’@ﬂ&i&s asreﬁubEfefnenme@lkb @it&- r easonabl y
stabl e thrqughout a w de ran%?ﬂf or exa ani oni c., cationic, nonionic

or zwi tt #HyRinsals giﬂ“ﬁéé‘f'&‘ﬁsé‘a‘”w K owEhetd §%fb%@9raﬁtn§h%ﬁlbyld®sf@h bed nore

fully, fél{d 1B RAR}-Siubldalds & suﬁ'@ﬁaied'\@onoélggéﬁeélél&att)t Q:ld%gx'&hﬁgbl%u?fo gl.: US
Pat. No. 937,807, to Haefele: . to G eskc et

al .. whi etwua}ffecartw@@iowr Sodigmrayryl syl g, spdipmrlapey sarcosinate and sodium

coconut monogiyceride sulfonates arc examples of anionic surfactants of this type. Mixtures

of anionic surfactants may also be utilized.

[0034] in another embodiment, cationic surfactants useful in the present invention can be
broadly defined as derivatives of aliphatic quaternary ammonium compounds having one
long alkyl chain containing about 8§ to about 18 carbon atoms such as lauryl
trimethylammonium chloride, cetyl pyridinium chloride, cetyl trimethylammonium bromide,
di-isobutylphenoxyethyldimethylbenzylammonium chloride, coconut

alkyltrimethylammonium nitrite, cetyl pyridinium fluoride. and mixtures thereof.

[0035] [llustrative 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



100331l n certain enbodi nents, the anionic surfactants useful herein include
the water- soluble salts of al kyl sulfates having about 10 to about 18
carbon atons in the al kyl radical and the water-soluble salts of sulfonated
nonogl yceri des of fatty acids having about 1010 about 18 carbon atons.

Sodi um | auryl sul fate, sodium | auroyl sarcosinate and sodi um coconut

monogl ycebitges guldhanaémss. ar c exanpl es of anionic surfactants of this type.
M xtures of anionic surfactants may al so be utilized. 100341l n anot her
enbodi mef@037]cat inalitain smbédimtmetzevitesiohiv byritretit berfiptasestuiinvepidsan can be
broadly defined e al i uat er nar anmoni um conpounds
v ng OEeTGR GUEeEgR o strbES At S RFtE® SAERStS e A BN Ehr pon_at o
such ars1 il)lﬁidﬁlidmlﬁrﬁlmtsm_ﬂinaﬂmmd Ijbﬁhdl;shincwmﬁﬂhc a%yd;]m}a%ﬁbmdtﬁlaaglrﬁghﬁr| de, cetyl
trlrretyammnlum ro i - u enoxyet i.met hyl benz ni um
chi or i deShaLEGFIFhegy \91 “quﬂr%?m Mﬁ’ﬁ%ﬁ#ﬂw{%fﬂ% orgaifsAboY P aha T

f1 uori degargichidthednd bs@cdnhais@afmoh@&&mdnhuﬁhraglgiome e(fg'itdaﬂ)ﬁilt\% sapnh@ctants are
t he quaternary anmoni um f | uori d describ in U S 3, 535 421, to

Bri ner etulbfe. PhosRiiaieion Phoseboiisy Hkuaeﬂnww&s@ﬁ@é surfscpantgispitedpr ipglpsgon

sur f act apksthe %h:@lsi'ﬁen fHeludd DHudse abtqm@lt%a 1d.Bodiftg ag@mkt doﬁmﬁr Iauroyl
1003611l lustrative nonionic surfactants that can be used t he

conposi t $A5IPSINgIE. corRInYidpErnyl briaipeandmelyperbaielRd: andromidontinss @Gfﬁﬁfounds produced
by the caondensation of al kyl ene oxi de groups (mh drophilic in nature) with
an or ganl®3%ydr Blcéldééfﬁ%‘lﬂ.‘u‘i‘i'él“véﬁ? eamprgitiopef e %‘W&t‘?*bﬂ)@wnéﬂsﬁyl aromatic in
nature. E{&iPheRc@ft §gugoag,lnplag@ml@gafec surfactants include, but are not

limted to, the Pluronics, polyethylene oxi de condensates of al kyl phenols,

pr oduct sodg9)i ve@lhefsruﬁmtsrh%rﬁm%pé@omamm@ésue&m@% b‘E)fJ'réi@n‘MtthQ the reaction
pr oduct of propyl ene oxi de and g ene di am ne, ethylene oxi de condensates

of ali ph&%‘i‘R?SléEPRS(ﬂfé‘F@WSF@mQW@H@Uﬁ @#Waﬁvaawﬁé)"/gxm ahother probpglinadigi n
tertiary,Rhes @%'t@?oog?@ 9“%5471(1 hrpmthehahadﬁﬁat K6t @54/0 to btk 8169, @% hm:f(t ures of

such materials. 100371In certain enbodi ments, zwtterionic feti c
sur f act athesottisemposition. t he present invention can be broadly descrl bed as
derivatives of aliphatic quaternary amoni um phosphon um and sul fonium
conpoundElaveriigdeenty t he al i phatic radicals can be straight chain or
branched, and wherein one of the aliphatic substituents contains about 8 to
about 18109491honThe whsawranpawticns of ki inyeaipnaraysisodnaiedeay layeingsigkitzi ng gr oup,

€. g. caﬂa%ﬁﬁ 284t ONAY Sre usddlif ﬂ{egmcﬁaoamr@semmmﬂapmﬂaé Sut drd adiStrative

exanples of e surfactants suited for inclusion into nposi tion
i ncl ude, liiied ar essential olils a3 welllas \ariowsdivenineai depydes dsfess elcols)@daluirﬂmrémr oyl

t
Ther aof | MRERNES ARSI M bl BO.AKLRY kR oD 0 Lol on
conpr i sessafrangloynistgesenchlapuamarjosny cinngoeti, dmndnahmylgr‘alafrﬁtatami orafif2391The
surfact a‘mso(age aﬁ}&d&ﬁ&eﬂ:c somg'l P{gi %ar%&{e %ta?l?lli'lgle rtam et 1bo gntt in the
e n . 1% st 6% in

conpositions o Fesent: 1 nvention 1n a 10 abou
anot her exni!ioylmmhsofabppﬂrmmtaﬂﬁmamﬁxnut 3.0% and i n anot her enbodi nent about
0.5%to about 2.0% by weight of the total conposition.

[0041]  The flavoring agent is incorporated in the oral composition at a concentration of

about 0.1 to about 5% by weight and about 0.5 to about 1.3% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.e.. 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 carc 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 cefl wall and augments bacterial lysis.

{0043] Another group of agents suitable for use as chelating agents in the present

10



Fl avori ng Agents 10040] The oral care conpositions of the invention nmay al so
include a flavoring agent. Flavoring agents which are used in the practice
of the present invention include, but are not limted to. essential oils as
wel | as various flavoring al dehydes, esters, alcohols, and simlar
materials. Exanples of the essential oils include oils of spearmnt,

pepper ni fuventioh Iﬁte&lieg-sro&ﬁn: pysqﬁxsmhmaﬁ Tlelp@m@hosﬁba:!esalteusaaluymktp&semrarj oram

ci nnanon, | enon, and o usefu e such

Chom cal toregeSia b PE e ket e Sop RGPS s rearan oo RBRES el oy t he
oi I's of peppRMudt Rira aMal ﬁﬂaaapmmmphla&%ilu heethl dExdd pﬁgplﬁsgﬂﬁtc frialkkincor por at ed
in the oral conposition a concentrae\;@?n of .a ou@( o abﬁut 5% by

wei ght afglabBeRmec mePIEPSH g ipndmigsresghegeot, yyercinrihg a Bléaﬁé‘ Sdfe PRI i ng” agent
in the Iﬁtﬂas\siuduaiheemlamqaémi ROFOSET hydfatdiomadfhdrat&) fonds, A@fegi@ose) i s
about 0.001 to 05% by wei ght and in anot her enbodi mrent about 0.005 to

0. 015 %H}}"%éPWWh@li’éi“aﬁ?'h‘gﬁe%MP%PYEWBH‘-?FPH%‘“@? igiecnest y cBoEBdsi ti ons of the
i nvent i Opro@ids ot 16RY1.ORL.I%9P ?t'ob%sblﬁh@é Mﬁ@amm@mm&@a&h% al.Dgragsste, abl e to
conpl ex cal cium found in the cel I's of the bacteria. Binding of this
cal ci um ¥icaiRbMS 6 tvheo BERiEk iqngl  cel | vval | and augments bacterial Iysis.
100431Anot her group of agents suitable for use as chelating agents in the
present ion are the sol ubl e pyrophosphates. The pyrophosphate salts
used in the present conpositigns can_be any of the_al kali netal

pyr ophos[fdtle shhqal cprg ce@ipf’%ﬁ‘?ﬁlsé‘ﬁ%éﬂ"ﬁ%tfﬂ“é’ls%ﬁ?‘?@“)’ Heludaang &mose al kal i

nmetal pypaphas, Qh@ﬂtﬁ po@bl"ﬁ!viéﬁ’é blyeB, ﬁbiyﬁhﬂﬁie ]ypéfﬁé?l?ﬁ%?@!f@d@o pohyflet] kal i netal

nonoaci d pyrop hosphat &€ ahd nixtures thereof, wherein the al'kali netals are
sodi um opoligechendes fs.-c Tesulosg desivatives. farenample garbotymetivbtellulpseiont ed and

unhydr at sy d0dRde AihsSibf @,&m @xaﬂmay amgfcaprx QR4 %matA% HAbdiyn sefﬁw in the
present conp03|t|on IS ene ug rovi ea St %

pyr ophospieampe nobiaerylatessist may 53 WP"ld% mohqaﬂgoupftmlw\[rec %'dsatnmmal@ QS ﬁﬂlly %to
about 6 M\émraﬁ/ﬁegfwaﬁ:ij&huﬂl@ﬂﬁ? | BQ{J(‘E%V oé&&%%ﬁ@@dnﬂ&%r zﬁm%&'m&rﬂ JRRS! tions of

the invention also optionally I ncl”ide one or mers, such as

pol yet hy C@Q?I gl P‘%‘ﬁéffarlyg ?4\{1'0{1‘% LiGEE %{baﬁgrjﬂﬁai o‘?'aﬁnb%&exq 1%&91?4 %g‘;ymet hyl

polysacc ar | des se derivative for xanp e-car
cel | ul oswiclasan, p«@lll}p@d@@hww@éﬂg@m;ﬁwmmmm énewamalhapre@mm)onclwﬂr ageenan

,? Eg} f Of‘ﬁqfrgx# beﬁi?'oﬁb ?douﬂc 9}0 ol O%E%Ltewlﬁaa%ﬁﬁ%cgé t%? Sflﬁ%ry anﬁ:{m}é’ Lo OP{thI ded in

err ree acl par Fal'ized Wat er
sol ubl e adeck&lte. andtetentigrethgreof qltnralssrfaues §Iﬂdl mnhs usr#'ulom theprseait invesant S.

100451Pa enial agents. or. anti bacteri al
agent s, £er% dfsk‘lo?ed 11¥P‘0§;§% ﬂgggéallts?\g ?]{9'7%2 ngfnchﬁig U PPIPYS conponent s,
there i spcaymenqpngfcmban!lgzes mchuas éd tcf) nﬂm:n@d:)mMrs Gf xﬁﬁeiﬁ:@nl&gblﬁﬁé olaf¥edadithan agent

whi ch enha ces t he. i retention tQ, .and retention

t her eof BR ?lymfﬂzf"glge {eéﬁglﬁ"’é{ LHee d&?é‘f"ﬂif’f W?et"ranyBF@¥'e"ﬁTyll nvention are

di scl _OsedhtrfmdlblSanhl?aﬂide H‘dOfibng a5nd|.8381a82'&1gﬁﬂ“(dd.ﬁf )1&%&332 0?@&1) db&l‘iﬂ ude Sy][‘t heltl c

ani oni c ric car bo S 4 to copol yners of maleic

anhydri dg’%[i CT"BS‘\R[ ?v{ bj 6'?0&% 8@@ ?ﬁg‘?‘i‘ g%@ﬁ@ Ebess Fenclamars yre avdlahler at ed

rmnorrer fop e&inByled| Gantred Byl, AN md wuhsodme)mwmmwz@@ob@\éhalg a nol ecul ar
out 30,000 to about nost preferably about

ht (M
30, 800 'EB“’Mé ggghweceufwéQéadeéwoWyFP@rOQ%Véﬂ%ﬁwa%P }')"FC@POI%SQ%WI e as
Gantrez. R.. Bound@lloaﬁﬂl 1 b alys. 5@&1@9&%2 a%%té—@ﬁerﬂp%s%t #oPre QA0 ARGPELT er abl y

5-97 Pharmaceuti cal ade (MW avai l abl e from 1SP Technol ogi es.
I nc.. Bogheyt ‘E%Q?I@bmﬂﬁ%’b)b‘%e'@ The enhanC| ng agents when present are
present i n anounts of about 0.05 to about 3% by weight. 100461Ct her

oper at i vEO#®) ynthsr ?W&"M@IEOIVW%@‘%%N‘%%SWH@*i‘ei Icopeypasc§makicnal ei c

anhydride with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidone. or cthylene,
the latter being available for example as Monsantc EMA No. 1103, M.W. 10,000 and EMA
Grade 61. and 1:1 copolymers of acrylic acid with methyl or hydroxyethyl methacrylate,
methyl or ethyl acrylate, isobutyl viny! ether or N-vinyl-2-pyrrolidone.
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anhydride with ethyl acrylate, hydroxyethyl nethacrylate, N-vinyl-2-pyroll
i done. or ethylene, the latter being available for exanple as Minsanto EMA
No. 1103, MW 10,000 and EMA Grade 61. and 1:1 copolymers of acrylic acid
wi th nethyl or hydroxyethyl nethacrylate, nmethyl or ethyl acrylate,

i sobutyl vinyl ether or N-vinyl-2-pyrrolidone. 100471Suitable generally,
are pol yroea7)zedsgalableigenddly, ¥re@blydichyddandfmially onunigadnivatly eskatedtddoxyl i ¢ aci ds

cont ai ni ng_an_act|vated. carbon-tq-carbon ol cfinic double bond and at | east
one. car bUYTTER SRS Cor ARG SO SR oT B S AOOP BT BOdblB o bond

whi ch 1 eagh daybok ARedup O is,An REIH oRiihihghh ORAKIE daMSEbN Wilidh rBfd@gence in the
nmononer nol ecul e either in the alleiEsha- beta position with respect to a

car boxy| FigFis Morolgaerisalian bspauge eldisrgiaice bR yloBaBergP ey Gry e hist rat i ve of
such aci gghab&a fsshidh with rEEAaCE Ydrbdiyt @bNPETaY binf of AeBAz Gltupipacryl i c.
crotonic, beta-acryloxy propionic, sorbic, alpha-ehlorsorbic, cinnamc,

bet a- st ygiprpiagyllugratingeloelibacidsagraslie, methardicotiheeylivedtlvotiiasoacgiligt aconi c.
aconi ti CcroﬁJx&'."@étﬁE@?Xiﬁ&Wibhi@; so%_‘xé?%%%kh!@:%rlﬂcl &nna%ii&%@tlagr}@‘ﬁ{drﬁﬁf ylic,
angelic, unbellic. Tumaric, naleic acids and _anh%drl des. "G her different

ol ef i ni CMAEAITERPNEOPBAOPHET MPBRATEC. glutagoric@ROTdte: Blpha pheayleberdrbsnivhcl ude

vi nyl acetalg. o) fid, Aeeli i.{ﬁ% | ruffBli & afei ARGk adil Hifides mféym?rs
contain Lsﬁ?‘ﬁ Cl\égﬂ%(ﬂeégl?%rg%qugg lg’a t g%éo%g%hgora \/'vat_ers-asglﬂu]hfi?hﬁ'?etsSj?l 00481A
furt her difistent gefipompramdrecopgbymesizéblovitiisch garbaxylio sionéraers ehtiaii ni ng

honopol y j e ] [ O, 3&9@ I ' f. unsat ur at ed
sul f oni cgﬁg}%‘é@&%%ﬁ@ Zg‘i(ﬁﬁégetﬂglr% g‘gﬁngllglr{g%glrt ?%'zﬁoﬁ}g er%%@?@ﬁg@gwﬁf e based on
unsat ur ataboxglit fabrgreupa firdsitessblebdigd f rom acryl ani i doal ykane sul foni c aci ds
such as 2-acrylam de 2 net hyl propane sul fonic acid having a nol ecul ar

wei ght of00d8lout AlfuaiE class efipolytnefic 8GDIsdBMydes e saynpdsitign containiBg Pat . No.

4.842, 84 | | A r e .

Aot ror Tormotomedd o sticluddlbtites dBBPRARBH AUl kot 3068

parti cul ard szlts thewef, oqnttaular wherp polyoetsiacrimsaf onamsowmied sulfdhaceidact i ve am no
aci ds suc S, asparti G. id lL.utam ¢, aci.d and pho oserine, as disclosed
o s e @R iRy e Bt el B 3 I BESES SR B0 L 0% 00
1004911 nsyifeajzarcidigviag ahmobRular weigiadiabdiuo h.900 iotabow 200000, e ribaciasksry to add

t hi gkep terial t i de .a desirabl i st to stabili
o enhantB" VRc BT b e P 1? ARNE SRRSO P ESFn enbodi ment s, the

t hi ckeni ent re carboxyvinyl.polyners. .carrageenan dr oxyet hyl
cel I ul osrémgtﬁ %@5 95§ f%’(’@e cAerds 5’1%8‘8%'1 Rolyagune ‘ﬁdﬁg}ﬂg‘cg[}gﬁtﬂéée sodi um
car boxy mesdwihing plopotiossn fanidnis adificmaciveanygmidd ylichhi dsaxicakiay fluasid ul ose.

Nat ural gu ch as karaya, marahic, a m_tragacanth can_ al so be
Pcor por SHLaNT BOMTGAT. GO O Nordh oL Stk Sreis IERPSFaEt vi ded
silica cagehoyused@dnas conponent or the thickening conposition to further
i nprove the conposition's texture. In certain enbodi nents, thickening

agent s i Mo0an] anpisstepadihg 9RO tdre Sorfésitiong RasionftiRe MitedsRivebhddabmehe t ot al
corrpositiﬂl?%a,re used. Enzynes, .100501The or al ne%%r_e conposi tions of the

i nventio ping matsrighip peoyide adesipble rapsitiensy of tosisPiize ALsphaee ssef ul  enzymes

include géorfbndeld® hd Verluilibe. BY RhSASASoditlents INDALERHASRMs are _
endogl ycosj dases | ases, nutanases, |ipases and nuci nases or conpatible

any I
m xt ur es SHTheWEEY] polyingre caesenandydroxsthy celleseand yasr soluble gioelease,
dext r anagQluic3Be@ers ¥&cB ek Semen o TaicAR A& RulosdlardBdilR ca®BRARIRENt . the enzyme
i s papain, .endogl ycosi dase or a m xture of dextranase and mitanasc.
Addi t i on&ydrexyeihwbecllyigpe. Algiugal mams sush 25 karpesysn arsbig: and gyertageniican di scl osed
in US BRbpe f}@orgé'agg.%&l%%afﬂa%éiﬂﬂ afimifdm silithteor Rty did@ed s‘ihc%%%réﬁ%zo U. S.
Pat. No. 4,355,022; U.S. Pat. . 4.154,815; U S. Pat. No. 4,058,595; U S.
Pat . No. uspdgs somyppent gf the thickenpgcompesitiod. tg §atheimpsgvie Uiapoompstientsed herei n by
referenc : J X : i A i, t he
current ?er}f\t/ﬁth?gkﬁmggeﬁgﬁiﬁfw es’sﬁﬂég%d?é %@@é%ﬂ%} ggﬁﬁf(&%&g&ﬁ?ﬁ “gﬁg 5('aoﬁ/%odi ment
or about bp»e®EM eldheibislLiromposition areasesk her enbodi ment or in yet anot her
enbodi ment about 0.1%to about 0.5% Water 100511Vater may al so be present
in the oEARYmM&Snpositions of the invention. Water. enployed in the
preparation of comrercial oral conpositions should be dcionized and free of
organic inmpurities. Water commonly nmakes up the bal ance of the conpositions
and includes about 10%to about 90% mgbout 20%to about 60% or about 10%to
about 30% by wei ght of the oral conpositions. This anmpbunt of water includes
the free water which is added plus that anobunt which is introduced with
other materials such as with sorbitol or any conponents of the invention.



Hunmect ants 100521Wthin certain enbodi ments of the oral conpositions. it is
al so desirable to incorporate a hunectant to prevent the conposition from
har deni ng upon exposure to air. Certain hunectants can al so inpart

desirabl e sweetness or flavor to dentifrice conpositions. The humectant. on
a pure hunmectant basis, generally includes about 15%to about 70% i n one
enbodi me[UosoOr alheibraldabé dompasities o@ﬁ%imnmmwsoammﬂinmmudbmm ght of the

dentifrice conpositio 100531Sui t abl nt S i ncI | e pol yhydric
o1 Cohol STORATHERy| Y0l FHaTES BEBHE B SHYA TR G SHETSFUAERCas ol | as
ot her pOEﬁﬁbh@c@d’tﬁsdE‘ A HEseS nfftankdte Apatts ARChadihdes dc¥ibpidse wikugdsycer i ne and
sorbitol may _be used in certai P%enbod iments as, t he hunect ant  conponent of

t he t oot BSESE e ILSGHBESMOPHRENRIRESRYME BACUtPase A5 TRE cdgsyFrsidasind

descri beghuGaRRONeMHoter SMOIRARRIhIBRRSe Ripapdih. TnddpWRBSIRE oCANIXGRAAI N 2
variety of optional dentifrice ingredients sone of which are _described

bel ow.  @gtiiapigapnd HEeese-oftditionsterzyaes suable fos 4en ia theguigseiiwvep¥Rn 3% ni ted t o,

adhesi vegiscisstdsh 0%. RHERL.S, o@blg@,wnn AYENT.S, PRVES U0 AEH; RO PLS Noaddi ti onal
anti pl ague agents abrasi ves, or i n(gﬁ 5gents These and ot her opt i onal
{:

conponentdSabE:; Mﬁt"lﬁ'e?‘od‘bbif‘rglléeﬂs Ha‘U‘IGS“ SNGS. Bty 399117k andvaj et i ;

U S. Paty R09D896428 al SncAHotEH 1Rt bt 37,807. to
Haef el e, %\kpatbelon |6ncorapord§‘fwgdﬂ? erél n ﬂf erre?éejr}edgl%ezyﬁgtofﬁh%mé Pl\/anuf acture
[ 0055] Th eevetahmattble REzZyBfes e pureeskinventing eanstioies skowt 8803 theabarti 2o net hods
whi ch ar%&%%@ghﬁ@mto?ﬁb&ﬁﬁ'osﬁ g%&ﬁ1§%‘%ﬁan&9e9§§&$&}m%%rm r?leva{oh]% | ve :
enbodi nent ts are neutral1zing arginine i phase with
t he conj emybedimentiablovd Ad Yntorabewy OtS{%for mPrem x 1. adjusting the pHto the
desired |l evel, and then conbining with the other ingredients. Actives such
as, for Mewtple, vitanmins, CPC, fluoride, abrasives, and any other desired
active ingredients are added to Premx 1 and mxed to formPrem x 2. Were
the final0 %éibdué’(atﬂrgnaa atso be hysaent & thg ombepmposivens df thednvehtion. detarpl e,

di calciu final
A e R

present pryawninpmitien Wasr eomrhady alslpacrp therhablhuecsf tipqeinposigortsand imeludesal cavity

a about 10% to about 90%, about 20% to about 60% or about 10% Lo about 30% by weight of

the oral compositions. This amount of water includes the frec water which is added plus that
amount which is introduced with other materials such as with sorbitol or any components of

the invention,
Humectants

0052} Within certain embodiments of the oral compositions. it is also desirable to
incorporate a humectant to prevent the composition from hardening upon exposure to 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 sorbito]l 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 varicty of optional dentifrice ingredients some of which are described below.
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safe and effective anount of the conpositions described herein. [0058] The
conposi tions and nethods according to the invention are useful to a nethod
to protect the teeth by facilitating repair and rem neralization, in
particular to reduce or inhibit formati on of dental caries, reduce or
inhibit dem neralization and pronote rem neralization of the teeth, reduce
hy per sen®ptional ingredients relitdeohexamplt, hiedreawt lmnﬁmaﬁor adbesivessulldiig #gaith,y enanel

| esi ons, S dete ted by quantit -i nduced f| uorescence (QLF)
or electh g%qglé’gggrnfsésswee m“t’(f'?%%ﬁ“”ﬁ%é‘@f 1?5[3735’36%?% & uced
Fl uor escegene. Thesa aud sthix @tibhal bémfdnems mcfmﬂmedéshaﬁedexansdememb early lesions

71 or osc8 AT Hrhy b b MEARRERAT R AG o Bt " TS A oad OBy 1o a

| esser degiatele, il @ciag @ropbrattamenal Bl re@aihton can be quantified and its
progress nonitored. Blue laser light is used to nmake the teeth auto

f | uor escdlethdeatMbhdiictiiave | ost m neral have | ower fluorescence and appear
darker in conparison to a sound tooth surface. Software is used to quantify
the fl uo(smss]encarhé ¢omipositiodi dfeheypeasentdfivehtieh @hdameaat Udiky; Baheus whidhtraV th t he

| esi on. Ceneral S| {?ffCts with existing white spot |lesions are recruited
as panel F%T@On'fqﬁge%dg h#fts are performed in vivo vmth real teeth. The

| esion a voI asured at t i nni of t clinical. The

Foduct i olStBEler i ERE e Bient He SAEHA M0y bl ringiaiing s sshl o 6

nont hs obhqsé Gﬁibﬂie cunj@gard fed @l@t:ﬁmn@ t@foﬁ‘iﬁl’l’rélﬁﬂqr hdpekriag i pAab GRMesitedPr Ovenent

versus b s% i en [ 00601El ectric Cari es anltorln |s a technique used to
efal

measur e TERPRInE Y1t e othgpipgreigtsgA E}H’eéi“@&af iferpxapple, vieminse

El ect ri caPCewide aBRsived)RaBAHy RN LesB¥PAcaivt gtdRnfsafd adibifh Prddgx filawi d-fi 11 ed
t ubul es expos%gma hon d m neralization and erosion of the enanel conduct

el ectric/MApdt f?ﬁ’i‘)‘i‘ - VgreEsthe iR pEpductis a ethpaa aeotipastebisatiPie to

el ectri catanfple, BREEiufUMolhale/d? SifaS RchdBQN 10 Phdn¥ix 240 | hmeﬁe%ﬁ@ﬁﬁsﬁ slhi}fis
conductance of the patient's teeth therefore may i ndicate dem neral i zation.
Gener al | fpmg‘i‘li’éﬂaé‘s‘”’%hcéfeé’é?ﬂ&%t ed of root surfaces with an existing |esion.
The rreasiirements are perfornmed in vivo with real teeth. Changes in
electric ce before and after 6 nonth treatnments are made. In
addi tion g cl ai:ﬁl cal caries score for root surfaces is made using a
tactile HOPe. Thermseriinxdion & ifsmathodaspagt iolies pbingiohsora eaitya har d.

| eat her ysaf@snds@fcttivelamholiftiof tHe)eBRpSditichk He¥ribddRESR! | Y the results are
reported as electrical resistance (higher nunber is better) for the ECM

Measur enioss| anathesbnigsEEONamE RictHols m&gﬂ@ﬁ@tlﬁfln\khﬁoﬂ £S0 QR RESRARGD the
tactile probe score [ 00611The Conpositions of | nvention are thus

useful i I REOtgbreet BY freirtpding eappir pnd reasinsraizetony weoaéwakaeqo reduse ereasur ed by

QLF or  EfaMbit teinkiby 6f deRtae£#RAPAREL A M unts of fluorine
and/ or argi. rlltl ne. l10062 tah Conposi ti ?ﬁgﬁg&hmg{gﬁ%&%\%%ﬁI%%Iﬂgrge additional ly

usef ul | FPIHRer#adon of thederibaeduas hinsrsersitistitarof theitesth, ed rsride, repaid arynhiior
exanpl e Eﬁ%]tyréﬁgﬁeltl&lcrng L%C%sgéte&tgﬂqﬁybc?ﬁnﬁhtw lﬁlﬁ |n§uc P%HI%?CCL‘? J&&_?) gf acid

produci ng bacteri a, ncrease relative | argi no Pacteri a,
i nhi bi t @mmcanesmwﬁrprﬁﬁql\é} mation in the oral cavity, raise and/or

mai nt ai nwpl aque pH at levels of at |east pH about 5.5 follow ng sugar
chal | engl95%leduRuansitatisje bight-tndnesd diluosscenants/aotisilge Ggint fhlhESCteﬁ@ttlmtamd or al

cavity. JQ0831F I%ds)ﬂnc}]mﬂ "tdzﬁ{aﬂ ﬁ!oﬂﬂortﬂg[-reprgglteés n ol;'(fa‘ Ené orma] effe cour agi ng

pat hogeni ¢ bact'eri a tions hventd to
pronot e fAuepschip \O$1blsbg§sd@mmereﬂnmd teetht doarotronudolso oﬁz[}ﬂﬁd]ﬁﬁm degwemdmbtl ons and

met hods JeLof fifdiQaddi%ah BY §OLIR £3%s B%g‘rc@g QERU-E Bt taser 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 whitc 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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into oral conpositions for the care of the nmouth and teeth such as

t oot hpastes, transparent pastes, gels, nmouth rinses, sprays and chew ng
gum 100651Enhancing oral health al so provides benefits in system c health,
as the oral tissues can be gateways for system c infections. Good oral
health is associated with system c health, including cardi ovascul ar health.
The conpéiidal. qRe reﬁﬁldnoﬁ'@'ﬁ'rk]ﬁ&&nﬁflt) iﬂeslblwmdlmﬂe phedhtlel paictendéof @r benefits

b basic am po aci aII gi ni ne,, are sources of nltrogen

o ch suPBRDS pEreliR Reie duif il enal AR R AR SRl 86}‘%‘?:‘5? Bfion in the
oral tis : 0 | | ess, acidi ¢ oral environnment al so hel pful in
Peauci notad: i Eeaiel Bl MpiRre R el i hai PoeeoRsaraiet o

Hel i obac{ogth, ba¥ddio Rlekigic AT eitanat. @em&lfboﬂdl&ﬁdnb@muisﬁ%ﬁem ApBiLE{h8 fact hat

articular is uired for high expression of specific i mune, cell
Iroeceptor‘é‘e “I“B’rft‘@ﬁé%lcéc"rp%@ ypop derapehization gnd gogiontghs weleaidiehhance an

ef f ect i VAcdtAIYN As286410 b6 mihBal, g%m&sudsmgls@mo @ﬁ&nh@ﬂ%u@émalhl%l nvention
are thus  useful to enhance system ¢ health, includi npgcar di ovascul ar

heal th. POWBEY ALTOFYe AninHesg MR condugines ofihepaticnics sl d1KmfRERY f or

descri bi ﬂﬂw@@qanﬁ\@.qn@msﬁ YG&?bIrM@ drlAds akéco\wmcrbftrm sﬁmgﬁvumexvsﬁhge W thin
the range can be selected as the termnus of the range, In addition, all

refer encl@gloe|Tihealehwr@ﬂmt%r@pqﬂ@r@wn|vn@o*r15kfﬁ%ltt@éh Sypangss gyadasisal n t hei r
entireti QSistahdd btef'&?e zﬁM%mr é)imﬁth%ﬁmeh&%re'nﬁhd@ 1dehdifid. 'aQﬂxsélc.Qll Hf'l@s Qbfsent

di sclosure and that of a cit reference, the present disclosure controls.
It is unthsrapt %&cqsr\%\madm:smgradpm probey e bardneseis clubshiead, onta{bspe peiyt be

descri beg..je nhz{rgr] {]Q)(ﬁ fn llh{gg (yfgrr,]&)s%pié %ﬁ]eqmr}e 6 ohilifasdr t

notvmthstandl ng t at ‘these 1 ngredients e anot her in the
act ual f degin¢ahtasislanceghigheringmbade bettet)dorttie BOM measdrenand aglah products are

|t ended: b 9o RN LAY hORaLAPEL 8 0% U5AGI e,  CLAINS 1. A salt of

ar gi ni ne and one or oW ng co ugate acids: a. an acidic

pol yner; [)(ﬁ a C?ﬁé @%%ogh%ﬁé tﬂé In@ghtl%g Ial%wuﬁ dl%éﬂll tﬁ%tn?eg'l Oéﬁg‘ redceSearl

pol yphosphori c or phosphoni ¢ aci antrm Cl’gbl al agent.
2. The salesloma‘ofclheaualm1dl (asmlsastuiedbf erﬁlorECTPheelsta-ietlo afowpaition lackinper ei n t he

conj ugat gratl dad GinRbr AGhHeGnBRt A¥mine.

{0062] 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 ol arginolytic bacteria, inhibit
microbial biofilm formation in the oral cavity, raise and/or maintain plaque pH at levels of at
least pH about 5.5 following sugar challenge. reduce plagque accumulation, and/or clean 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 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,
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4. The salt of claim1, wherein the conjugate acid is the conjugate acid of
an anionic surfactant salt. 5. .The salt of claim1, wherein the conjugate
acid is a pol yphosphoric acid. 6.The salt of claim1l, wherein conjugate
acid is a pol yphosphonic acid. 7.The salt of claim1, wherein the conjugate
acid is an acidic antimcrobial agent. 8. The salt of claim3, wherein the
aci di ¢ pBloyidixng a less acipioloy«t anvimsetieal pohdprelin réudi hgg&&tddlﬁifessﬁdn&i m 8 wherein

t he pol ycarboxyl ate polyner is. a ol ymer of nmethyl vin et her and nmal ei c
anhydr i gereat i%afq%“%‘afet“ %’fs f{%‘foé‘i‘%%lﬁ @%'?e\li/ﬂ%")r‘/’ﬁ Vg agsp “‘F‘%‘”Itéﬁﬁ‘sﬂ’w“l@[ﬂ furic

aci d. 11ATHeEnsnl partiefilacik mqmréd fo\Magh@mestsmﬁ oPSeYiPB ARPOA de réehtErs! Br
hexarreta%(r)l th)rlc aci d. ﬁ\é salt of claim7 wherein the acid is a
benzoi ¢ Blobes biseapioys: 82 H’S'dt“éda‘%/\ﬁnﬁ‘f’f“’éé? BgWV%HH“Wée%BP"%FEe hydr oxys.
13. The s@drhpdaftiond it Melidds Whas ﬁ‘ivéhtiohﬂle&ﬁ&sdk@fuﬁ{ﬂfchl'iﬂnﬁé g@teﬁ«.l:c megmnt is gallic
acid. 14, oral care conposition conprising the salt of any of the

f or egoi n{j‘ e sardioyasepamiepivd conpri si ng appl yi ng an ef fective anmount of

any of tr% galts of clains 1-13 or the conposition of claiml1l4 to the oral
cavity of9080kyppebtedithorabent. rARgssast “SF@)a"i shphpnd dorglescrifingisach and eyaaY i on of

dental ca4th@ehat is within the range. Any value within the range can be selected as the terminus of
the range. 1n 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. 1t is understood that when formulations are
described. they may be described in lerms 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.
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reduce, repair or inhibit early enanel lesions, iii. reduce or inhibit

dem neral i zation and pronmote remnineralization of the teeth, iv. reduce
hypersensitivity of the teeth. v. reduce or inhibit gingivitis, vi. pronote
heal ing of sores or cuts in the mouth. vii. reduce levels of acid producing
bacteria, viii. to increase relative |evels of arginolytic bacteria. ix.
inhibit mcrobial biofilmformatiorCiasiMshe oral cavity, x. raise and/or

mai ntai n-plaque pH at levels of at |east pH about 5.5 followi ng 17 sugar

chal | enge, Xi A sileslugginipt atiihiedE MIrBLfate fllowikg bonjigdaRatids:s €l i eve or reduce
dry nouth. xiii. mhltsn teeth, xiv. enhance system c health, including

cardi ovascul ar RedP@fidic polymer;
b. aconjugate acid of an anionic surfactant sall;

¢. a polyphosphoric or polyphosphonic acid, or

d. an acidic antimicrobial agent.
2. The salt of claim 1 in solid form,

The salt of claim 1, wherein the conjugate acid is an acidic polymer.

4. The salt of claim 1, wherein the conjugate acid is the conjugate acid of an anionic
surfactant salt.
The salt of claim 1, wherein the conjugate acid is a polyphosphoric acid.
The salt of claim 1. wherein conjugate acid is a polyphosphonic acid.
The salt of claim 1. wherein the conjugate acid is an acidic antimicrobial agent.

The salt of claim 3, wherein the acidic polymer is a polycarboxylate polymer.

o2 N »

The salt of claim 8 wherein the polycarboxylate polymer is a copolymer of methyl

viny! ether and maleic anhydride.

10.  The salt of claim 4, wherein the acid is lauroyl sulfuric acid.

11. The salt of claim 5, wherein the polyphosphoric acid is hexametaphosphoric acid.

12. The salt of claim 7 wherein the acid is a benzoic acid optionally substituted with
carboxy and one or more hydroxys.

13. The salt of claim 12, wherein the acidic antimicrobial agent is gallic acid.

14. An oral care composition comprising the salt of any of the foregoing claims.

15. A method comprising applying an effective amount of any of the salts of claims 1-13

or the composition of claim 14 to the oral cavity of a subject in need thereof to

1. reducce or mhibit formation of dental caries,
it. reduce, repair or inhibit early ename] {esions.
iiL. reduce or inhibit demineralization and promote remineralization of the teeth,

~1v,  reduce hypersensitivity of the teeth.
v. reduce or imhibit gingivitis,
Vi. promote healing of sores or cuts in the mouth.
vil.  reduce levels of acid producing bacteria,
viil,  to increase relalive 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
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xv. reduce erosion of the teeth. xvi. immunize the teeth agai nst cariogenic

bacteria, and/or xvii. clean the teeth and oral cavity.
sugar challenge,
Xi. reduce plaque accumulation.

Xil.  treat, relieve or reduce dry mouth.

xiii.  whiten teeth,

xiv.  enhance systemic health, including cardiovascular health,
xv.  reduce erosion of the teeth,

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

xvil, clean the teeth and oral cavity.
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