ANTI - CARI ES ORAL CARE COMPCSI TI ON W TH A CHELATI NG AGENT | NTRODUCTI ON
[ 0001] The present invention relates to oral care conpositions,

parti cul avbypo@arpmsi ti ons for caries prevention. [0002] pDeEntsadosmaxices are
caused by the production of acid by certain bacteria, including
Streptococcus nutans (hereinafter S. mutans). S. nutans produces sticky,
adhesi ve glucans and fructans from fernentabl e sugars, particularly
sucrose, which pronote the adhesion of bacteria to the oral surfaces. The

S. nutans may be contained in_a nt al - ) Lal forne

a conpl eANEBABIESD QAL FARTCE o@?EQg@L\Z\ﬁfﬁéa‘ ﬁ&[ﬁ@ﬂm ‘gﬁatEg\Ltrounds tﬂeOf
teeth. A cariogenic plaque containing a high proportion of S. nutans can
often contain 2x1 08 bacteria per ng wet weight and can rapidly convert
fermentabl e sugars (sucrose, glucose, or fructose, for exanple) to generate
enough acid to |ower the pH of NTROOWGHNt 0 5.5 or |lower. [0003]

Dem neral i zation of enanel occurs in an oral environnent having a | ow pH

because t hpooa{ ur aheqnusdrithniamiohetlatentchorl cangagnpesitidns, parttiubastyl ved from
the enanel of teeth and hydroxyapatite being formed on or in the teeth from

fggﬁgg&f‘ﬁés‘ig@%ﬁriC@gGQ?FMemibN' in the saliva is disrupted. Wile saliva can
. y of the oral environnment and provide a continuing source
of calci ””to%i'ﬂ] Dental caries are caused by the production of acid by certain

bacteria, including Streptococcus mutans (hereinafter S. mutans). S. mutans

produces sticky, adhesive glucans and fructans from fermentable sugars, particularly

sucrose, which promote the adhesion of bacteria to the oral surfaces. The S.

mutans may be contained in a dental plaque - the soft material formed of a complex

mass of bacteria in a polysaccharide matrix which surrounds the teeth. A cariogenic

plague containing a high proportion of S. mutans can often contain 2x10® bacteria

per mg wet weight and can rapidly convert fermentable sugars (sucrose, glucose, 6F

fructose, for example) to generate enough acid to lower the pH of the plaque to 5.5

or lower.

[0003] Demineralization of enamel occurs in an oral environment having a

low pH because the natural equilibrium between hydroxyapatite being dissolved

from the enamel of teeth and hydroxyapatite being formed on or in the teeth from

substances occurring naturally in the saliva is disrupted. While saliva can reduce

the acidity of the oral environment and provide a continuing source of calcium and

phosphate to the tooth enamel, which tends to remineralize the enamel and inhibit or

reverse the carious process, once the acid attack causes sufficient progression of

the demineralization, a full-fledged carious lesion develops. For further discussion,



phosphate to the tooth enamel, which tends to remineralize the enanel and
inhibit or reverse the carious process, once the acid attack causes

suf fi ci enwopn@gremssi on of the demineralization, a full-PCedgedsoaisous

| esi on devel ops. For further discussion,see U S. Patent No. 6,136, 298,
Gaffar, et al., issued Cctober 24, 2000; U. S. Patent No. 5,378,131
Greenberg, issued January 3, 1995, and U S. Patent No. 5,089,255 Gaffar,
et al. issued February 18, 1992. [0004] Current nethods of preventing

dental caries include inhibitj acid production by t ery ithin the
EI ?ﬁu?eh%v-%: 'lgfr‘tﬁblel‘lﬁg 6!’?‘5[6&%%’ i(l%ﬁ%&f e %e '%9“%@8‘?5%%%?@%@3?#9 'jtag?ﬁﬂ‘ns to

[ e cells. uoride treatnents may be used as r f nal or
pr of eNei 6,38, GlaGreenbery dgswachJanygsy &5995?0%'9(? é%gaﬁgt%ﬁ‘& J)\%Drsgoébe§§§ :
rem neralization. Also, remneralization my be pronoted by using cal cium
gl yceGaffansphhtissued Febroaryl 18 4P82conposi tion. Wil e fluoride and cal ci um
gl ycerophosphate are individually known for their anti-caries efficacy, the
conposi t i ofgpoa) e Cunsindenathodsodpreventihg deetziwsees frcludr inhikiling8ciEl f ect s of
t he individual conponents are cancelled when the calciumion and the

f1 uor hARiucAsh Hyetiddbhalefia WRBASHe Thlague the disriystiran nustaioolisgn wédbetS. provi de
anti-cariogeni ¢ oral care conpositions. It would be desirable to provide an

oral A, AlEnGTokiRgko RAITNE BESs. CRILLAGS Rebtradmdinkappe ussd asgarner al i z
dem ner a%'l7 z%narr‘eg.ollt V\%UI| d al so be desirable to pr)gvi cliJe ar? gjgl care =

CONpPog} L Bé]rsgﬂglbbpian&'offéééfgrf-ag%ré\ngar@ regimen to prevent caries and promote

remineralization.  Also, remineralizaton may be promoted by using calcium
glycerophosphate in an oral care composition. While fluoride and calcium
glycerophosphate are individually known for their anti-caries efficacy, the
compositions are considered incompatible because the anti-caries effects of the
individual components are cancelled when the calcium ion and the fluoride ion
precipitate.

[0005] Thus, there is an ongoing need to provide anti-cariogenic oral care
compositions. It would be desirable to provide an oral care composition that
prevents cariogenic conditions and remineralizes demineralized enamel. It would
also be desirable to provide an oral care composition combining fluoride and a
water-soluble calcium salt without comprising anti-caries efficacy because of the

precipitation of the ions.



wat er-sol ubl e calciumsalt w thout conprising anti-caries efficacy because
of the precipitation of the ions. SUWARY OF THE | NVENTI ON [ 0006] The
present iwoentdmws7Bel ates to oral care conpositions, CORQTIESR03/082164

wat er - sol ubl e calciumsalt, a chelating agent, and a fluoride-providing
agent. [0007] The present invention also provides nethods of preventing or
treating dental caries conprising admnistering a safe and effective anount
of an oral care conposition to the oral cavity of a subject, the

conposi tion conprising a - %) (o alt, a chelating agent, and
a fluoride- p: ovi di ng ageﬁp%ﬁéﬁl% H%—@EI m@gmflﬁnvent i on al so provides oral
care conpositions conprising calcium cergphosphat e,. .t etrasodi um

pol yphosph#8Q06]sodihawiesant '?'M%’,‘t'oéhr(?laégs Qfeﬁfaé%g% QBHIANS FHOMRIISING 0009] 1t
has been di scovered that the conpositions and nmethods of this invention

af f or é waleasolblsscaloiom salt, iadhelativg agembd 3 BreridarBiyiding38etown in t he
art. Such advantages include providing an oral care conposition highly
ef fective {@007ni nEvealgraserdeimvaeticar iatsd plevides maﬂrodéegP pFrevartieg gses,
benefits, and embodinents of the present invention are apparent fromthe
descr itpiating deeitall @irids Eenpiising BdhisEDinDESCaf BhONfTeativ | arduntfafl darowi ng

description of the preferred enbodinent(s) is nerely
oral care composition to the oral cavity of a subject, the composition comprising a
water-soluble calcium salt, a chelating agent, and a fluoride-providing agent.

[0008] The present invention also provides oral care compositions
comprising calcium glycerophosphate, tetrasodium polyphosphate, sodium fluoride,

-and an orally acceptable carrier.

[0009] It has been discovered that the compositions and methods of this
invention afford advantages over anti-caries compositions among those known in the
art. Such advantages include providing an oral care composition highly effective to
remineralize demineralized dental surfaces. Further uses, benefits, and

embodiments of the present invention are apparent from the description set forth

herein.

DETAILED DESCRIPTION
[0010] The following description of the preferred embodiment(s) is merely
exemplary in nature and is in no way intended to limit the invention, its application,
or uses.
[0011] The following definitions and non-limiting guidelines must be

considered in reviewing the description of this invention set forth herein. The



exenplary in nature and is in no way intended to limt the invention, its
application, or uses. [0011] The follow ng definitions and non-limting
gui del i newormeoskEs3consi dered in reviewi ng the descri ptiPom/ustoosiouscs

i nvention set forth herein. Theheadi ngs (such as "Introduction" and
"Summary") and sub-headi ngs (such as "Conpositions" and "Methods") used
herein are intended only for general organization of topics within the

di scl osure of the invention, and are not intended to |imt the disclosure

of thepi [ r.an Lheref. In rticul ar, subject matter
di scl ogée%ﬁﬁ{lug t(ﬁgdi)lans[ r%ﬁ%@gg{g&ﬂ‘ FHY %W&@P gﬁ%ﬁtsé'gﬂ'feﬁdgld{%&%‘%/ e\ﬁnritglr n

sC f .the,inventjon a may nQt constitute a recitation of p
;?1? . Sﬁ%ﬁgg S'ﬁr@ﬁ ePi té |eﬂg%§%| H@/erqe SR INtendRst  amyeforaganerdl or
conplete djs Iosgre,of the entire scope of the invention or any enbodinents
{her ec?'026i7algn o tarivomittin BPsidansR e inventen sandtenet inteswiediton of
this specification as having a particular utility (e.g., as bei ng a
" syst it dhe "dsglpsweof the imueetiaroor cowvaspeshdbereaid Inopantitelagnsubjedtoul d be
drawn that the material nust necessarily or solely function in accordance

wi t h imatter dissiosedan itiom “Inémductiotienay tndlsdelagobdts of MyCHBioNR]y WRRRQBEL i on.
[0012] The citation of references herein does not constitute an adm ssion

that téumpe oféhetrarotion ane ndy A6t cnstitite BRYEItADY df?ri%)l aRCsUtfedt W?at}er
patentability of the invention disclosed herein. Any discusSion of the

cont endis@lbsékfrethernsammbaies hét 4MexHdUshi88F bbpidts ddGRAS dr IR Slthet ©
provi de a general sumrmary of assertions nade by
scope of the invention or any embodiments thereof. Classification or discussion of a
material within a section of this specification as having a particular utility (e.g., as
being a “system” or “carrier”) is made for convenience, and no inference should be
drawn that the material must necessarily or solely function in accordance with its
classification herein when it is used in any given composition.

[0012] The citation of references herein does not constitute an admission
that those references are prior art or have any relevance to the patentability of the
invention disclosed herein. Any discussion of the content of references cited in the
Introduction is intended merely to provide a general summary of assertions made by
the authors of the references, and does not constitute an admission as to the
accuracy of the content of such references. All references cited in the Description
section of this specification are hereby incorporated by reference in their entirety.

[0013] The description and specific examples, while indicating
embodiments of the invention, are intended for purposes of illustration only and are

not intended to limit the scope of the invention. Moreover, recitation of multiple

embodiments having stated features is not intended to exclude other embodiments



the authors of the references, and does not constitute an admi ssion as to
the accuracy of the content of such references. Al references cited in the
Descri ptiwo 28@ats8a of this specification are hereby i necrpscessdiby
reference in their entirety. [0013] The description and specific exanples,
while indicating embodi ments of the invention, are intended for purposes of
illustration only and are not intended to limt the scope of the invention.
Moreover, recitation of nultiple enbodi nents having stated features is not

i nten . other enbaodi nent shavi ng. addi ti.onal featur or ot her

emt)odiqﬁ%/rllrﬁi %ﬁ%g‘%lr a&? Y 1 Per ?ercoﬁmbﬁgtm%ﬂE t'ﬁﬁo@f)éq%@f@ gg' é%ﬂturﬁs. |
ific Exanples are provided for il|ustrative purposes of how to nake an

ﬁggmt L‘é""ﬂ%‘ﬁﬁﬁ@?ﬁ ﬁl‘?n%"a Ofn%?ﬁﬁa% SecHicExanrlas iasn Paprided, frdustestivei ci t | y

stated ot hervvi?e, are not intended to be a representation that given

enbodi PRERPEESHPT PRNSIO) Mok @ngriseathe, campesitiensnand metbodsnafi¢hisinverdivad.

[0014] As used herein, the words "preferred” and "preferably” refer to

enbodi #htunless explicitlystated mthemdse, sfreorad intended o benefépresentatiar tegr t ai n

ci rcunst ances. However, other enbodi nents may al so be preferred, under the

sanme agiven ambodimenta®f this ewenfion hbhes, rohavetiot, bei hallé on tedftedne or nore
preferred enbodi nents does not inply that other enbodi nents are not useful,

and is not [0014ndedst @seeX bt e @or@speiraRBY'S aﬁﬁof}?)r&ﬁéﬁatﬁfopﬁef’)ftot he
i nvention. [0015] As used herein, the word "include,”™ and its variants, is

| nt endgrAbddinepts)06f | tHE tinDEntichHCihat Nakfof L CLeRih ObeRbrilst MRk Bokdist S not
to the exclusion of other
circumstances. However, other embodiments may also be preferred, under the
same or other circumstances. Furthermore, the recitation of one or more preferred
embodiments doeé not imply that other embodiments are not useful, and is not
intended to exclude other embodiments from the scope of the invention.

[0015] As used herein, the word “include,” and its variants, is intended to
be non-limiting, such that recitation of items in a list is not to the exclusion of other
like items that may also be useful in the materials, compositions, devices, and
methods of this invention.

[0016] As referred to herein, all compositional percentages are by weight
of the total composition, unless otherwise specified.

[0017] “A” and “an” as used herein indicate “at least one” of the item is
present. As used herein, the term “about,” when applied to the value for a
parameter of a composition or method of this invention, indicates that the calculation
or the measurement of the value allows some slight imprecision without having a

substantial effect on the chemical or physical attributes of the composition or

method. If, for some reason, the imprecision provided by “about” is not otherwise



like items that may also be useful in the materials, conpositions, devices,
and nethods of this invention. [0016] As referred to herein, all

conposi t iwoaboguessent ages are by wei ght of the total comrpwoaisteesng2ienl ess

ot herwi se specified. [0017] "A" and "an" as used herein indicate "at | east

one" of the itemis present. As used herein, the term"about," when applied
to the value for a paraneter of a conposition or nethod of this invention,

i ndi cates that the calculation or the neasurenent of the value allows sone

slight inprecision wthqut havi a subst.anti,al effect an i cal or
physi eadlergiood; puthe ast W'Weﬂ?fﬁncffggﬁaw d'ﬂe%?'n%hﬁ?d.at?cfuﬁ r u%%r?reh%?%g‘son, t he
i npreci sion provided by "about” is not otherw seunderstood in the art with
this odifates g pmhiwrélh@@fua%é%'naﬂé‘el)@léft?-herei n indicates a possible
variation of up to 5%in the value. COVWGSI TI ONS [0018] The present

i nvention provides oral care conpositions and nethods for adm nistration or
application to, or use with, a human or other animal subject. As referred
to herein, an "oral care conp@OMPQBITIGNENny conposition that is suitable
for adm nistration or application to the oral cavity a human or ani nal

subj ect fofocagpandined grigerteamidhtiony previgesr orab pearea nmoenudsitidns sarigj ect
preferably providing such benefits as: the prevention or treatnment of a

COn, BB SRRl LhSpRedion 041 oo oo ol ol ¢
subject. As referred to herein, an “oral care composition” is any composition that is
suitable for administration or application to the oral cavity a human or animal subject
for enhancing the health, hygiene or appearance of the subject, preferably providing
such benefits as: the prevention or treatment of a condition or disorder of the teeth,
gums, mucosa or other hard or soft tissue of the oral cavity; the prevention or
treatment of a systemic condition or disorder; the provision of sensory, decorative, or
cosmetic benefits; and combinations thereof. In various preferred embodiments, an
oral care composition is not intentionally swaliowed, but is rather retained in the oral
cavity for a time sufficient to effect the intended utility. Preferably, specific materials
and compositions to be used in this invention are, accordingly, pharmaceutically- or
cosmetically-acceptable. As used herein, “safe and effective amount’ or a
“pharmaceutically acceptable” component refers to a composition that is suitable for
use with humans and/or animals to provide the desired therapeutic, prophylactic,
sensory, decorative, or cosmetic benefit without undue adverse side effects (such as

toxicity, irritation, and allergic response) commensurate with a reasonable

benefit/risk ratio when used in the manner of this invention.



treatnment of a systemic condition or disorder; the provision of sensory,
decorative, or cosnetic benefits; and conmbi nations thereof. In various

pr ef er r edwornthadics®at s, an oral care conposition i s not ipaTasteosnadiby
swal | owed, but is rather retained in the oral cavity for a tinme sufficient
to effect the intended utility. Preferably, specific materials and
conpositions to be used in this invention are, accordingly,
pharmaceutically- or cosnetically-acceptable. As used herein, "safe and
effective " a "pharmaceutically cept abl " conponent refers to a
CoNnposi t i oﬁapmgt igﬁgﬁrﬁgﬁ:ﬁﬁe P8P‘R9§@°{th‘ﬁaﬁ1?n§@egﬁdf/‘%ﬁnmﬁﬂi FRIMRINEA pr ovi de
the desired rapeuti c, praphylactic, sensory, decorative, or cosnetic
benef i YA R fe ﬁ%&l&'é” éﬁUef’“sfgjog'fj@'é)”é‘f'?j'@et%g%’ué%d aschejaiing agent. r Theat i on,
and all ergi c response) commensurate with a reasonable benefit/risk ratio
when U¥RETEAIUPIR Galgiwar sgit anfsthenfweridempredding] ageet drelp emisetizposi ti ons
of the present invention conbine a water-soluble calciumsalt, a

f 1 uor i ¢MivEERlizad ntpadlyeanamghdand cireventi rige adevelopmbet vaft elentd| oddies.cal ci um
salt and the fluoride-providing agent help rem neralize dem neralized tooth
enanel Chelating agents prévend dvee paeigtation bf thenluddridedohewith Ghe balciung icvgant s
prevent the precipitation of the fluoride ions with the calciumions in the
conposhéicomgdsttiodtiiedbyationsing e tAVIncBEPERBIE IRGRdidHs 85b8 HelvdRdhs
delivered in a single-conponent oral care conposSition (e.g. a single

chanbeg sﬁ@%—@@ﬂ?éﬁént JFBe &R RIMFLifh ﬁ.]%.t%grfgil/é‘%éﬂﬁer Y@c}tﬁ%%s?ngi g?h%l cal ci um

salt, and chel ating agent allows for ery of an a uori de

i ons angnGAkEdHBE HR Audte war-SUiLBlY S4B8HY salt, and chelating agent allows

for the delivery of an amount of fluoride ions and calcium ions which is surprisingly

effective in the prevention and treatment of dental caries.

Water-Soluble Calcium Salts

[0020] Water-soluble calcium salts include calcium chioride, calcium
acetate, calcium butyrate, calcium citrate, calcium lactate, calcium salicylate, and
calcium glycerophosphate. Preferably, the salt is readily dissolvable and stays
dissolved in water. A preferred calcium salt is calcium glycerophosphate (CGP).
While not intending to be bound by any particular theory, CGP is believed to reduce
demineralization and/or increase remineralization of tooth enamel. At low pHs
caused by a high concentration of S. mutans in the plaque, the addition of calcium
and phosphate ions provides a buffer that shifts the hydroxyapatite equilibrium
towards remineralization. Further benefits of CGP include the ability to initiate

remineralization at pH levels as low as 5 and the ability to bind directly to the enamel

surface.



effective in the prevention and treatnment of dental caries. Water-Sol uble
Cal cium Salts [0020] Water-soluble calciumsalts include cal ciumchloride,
cal ci um awetaaenestsal ci um butyrate, calciumcitrate, cal ecumsk@saties

calciumsalicylate, and cal cium gl ycerophosphate. Preferably, the salt is
readi |y di ssol vabl e and stays dissolved in water. A preferred cal cium salt
I's cal cium gl ycerophosphate (CGP). Wiile not intending to be bound by any
particular theory, CGP is believed to reduce dem neralization and/or

i ncrease rem.neraljzation of tooth enamel. Al | ays hi gh
concentr at quif :ééﬁﬂ?é\'ﬁo 'ﬁ°‘%’fﬁé‘3p?§ﬂ8fﬂ@ g&yﬁéroél%{log oantgtnlcf S@g\yglyotﬁ%nand
phosphat e ions provides a buffer that shifts the hydroxyapat,i ui librium
t owar BBosrRhAtRkt 2r3-peanapatriobur Rl he tit&@l’hyé@g%/rhclpﬁﬁggﬁﬂgs'gﬁf ity to
initiate remneralization at pH levels as |ow as, 5 and t he abi bi to bind
di r ecpropanetridhe catcinml salir f(Ade. [ 08Btpropapetiigl, a PyEYARAS I PROSPERIFH gl ycer ol
phosphat e, 1-(di hydrogen phosphate)-1 ,2-3-propanetriol, calciumsalt,

2- (di byidiumyealt itrd} Erat €2;3tppanetsiob paora(dinytirogeal phasphats)s cglgium galt

1,2, 3-propanetriol, 2-(dihydrogen phosphate), calciumsalt (1 :1), and

1, 2, 3{PHYPTBP mhay exisene (4 hhyditegdaoludmgsipeanehohyibte and dlz¢ dinydratel ) . CGP
may exi st as a hydrate, including the nonohydrate and the di hydrate. CGP

al so aspt hgishor Ags S- Rl CifeiP! YE-ealeRiA® s phigterophosphatd ci im B-calcium

gl ycer ophosphat e. The s-cal ci um gl ycerophosphate, /?-cal cium
gl yceb%@?M@bﬁate. The a-calcium glycerophosphate, B-calcium glycerophosphate,
and mixtures thereof may be employed in embodiments of the invention. An a-and
B-CGP mixture may have any a-CGP:5-CGP ratio, for example, 80 parts a-CGP to
20 parts B-CGP. CGP may be purchased from NutriScience Innovations, LLC
(Fairfield, CT, United States) as calcium glycerophosphate NF-X. In various
embodiments, it may be desirable to combine CGP and one or more additional
calcium salts having solubility properties different from that of CGP. The different
solubilities may provide greater control in the amount and ratios of calcium and/or
phosphate ions released in the composition as described in U.S. Patent No.
6,447,754, Kligerman, et al., issued September 10, 2002.
[0022] The water-soluble calcium salt contains at least about 19% by
weight calcium ions. Preferably, the water-soluble calcium salt releases from about
100 to about 1,000 ppm of calcium ions, preferably at least about 250 ppm, into the
oral care composition. The water-soluble calcium salt is present in the composition

at about 0.01% to about 1% by weight, preferably from about 0.08% to about 0.3%

by weight.



and m xtures thereof may be enployed in enbodi ments of the invention. An
s-and /?-CGP m xture may have any a-CGP:./?-CGP ratio, for exanple, 80 parts
-CGP t o 2Wopasdss7s3- CGP. CGP may be purchased from Nut r iPEEIUSRS/042164

I nnovations, LLC (Fairfield, CT, United States) as cal cium gl ycerophosphate
NF-X. I'n various enbodiments, it nay be desirable to conbine CG and one or
nore additional calciumsalts having solubility properties different from
that of CGP. The different solubilities may provide greater control in the
anount and ratios of cal ciumand/or phosphate ions released in the
COWO%%WZI n[(l)J S. Patent No. 6,447,754, Kligerman, et al.

| ssue ept enber 022] The water-soluble calciumsalt.co

at | east al99i28l 1907mayﬂu@id§mr0wélr%9| ﬂ?ntén'gduﬁ?e‘*‘@?% “ant AB 't(éarre§olnbgi 28
calciumsalt rel eases from about 100 to about 1, 000 m of cal ciumi ons,

pr ef eagérity. ahel fassidegirouiting5eg@pm aren$t¢ffl@ﬁeﬂsomeaterc§?'é 6‘%‘?@%@” The

wat er-soluble calciumsalt is present in the conposition at about 0.01%to
about adfichioweagibunt of fefosidabonys inneatenbotite $alig8vSuiabledioridegrpyging

wei ght . Fl uori de-Provi di ng Agents [0023] The fluoride-providing agents

I ncl UQ?er‘itQ‘?ﬁ@y ggqym aficdRbrgaid.i es agents. The fl uoride-providing agents

?lre sydflmently vva er soluble to rel ease an anti-cari ous anount of
uoride i r Siahi | i radikalids lagent

may be. i no gan n rgrégi‘a&nfil%d?i%e iBhiprevidifel 4gdnte imdlugs infstal ratkalidinetal agent s

alkaline earth metal and ammonium salts of fiuoride, as for example potassium
fluoride, ammonium bifluoride, calcium fluoride, a copper fluoride such as cuprous
fluoride, barium fluoride, sodium fluoride, sodium fluorosilicate, ammonium
fluorosilicate, sodium fluorozirconate, sodium monofluorophosphate, aluminum
mono- and di-fluorophosphate, fluorinated sodium calcium polyphosphate, stannous
fluoride, lithium fluoride, cesium fluoride, aluminum fluoride, cupric fluoride, indium
fluoride, stannous fluorozirconate, ferric fluoride, nickel fluoride, palladium fluoride,
silver fluoride, zirconium fluoride, and mixtures thereof. Preferred inorganic fluoride
ion-providing agents are sodium fluoride and sodium monofluorophosphate.

[0025] Organic fluoride ion-providing agents include hexylamine
hydrofluoride, laurylamine hydrofluoride, myristylamine hydrofluoride, decanolamine
hydrofluoride, octadecenylamine hydrofiuoride, myristoxyamine hydrofluoride,
diethylaminoethyloctoylamide hydrofluoride, diethanolamineoethyloleylamide
hydrofluoride, diethanolaminopropyl-N'-octadecenylamine dihydrofluoride, 1-ethanol-
2-hexadecylimidazoline dihydrofluoride, octoylethanolamine hydrofiuoride,
octyltrimethylammonium fluoride, dodecylethyldimethylammonium fluoride,

tetraethylammonium fluoride, dilauryldimethylammonium fluoride, 68-9



[ 0024] Inorganic fluoride ion-providing agents include netal, alkali netal,
al kaline earth netal and ammonium salts of fluoride, as for exanple

pot assi urwObl2o@wviess3 amoni um bi fl uori de, cal ci um fl uori e¢eT/B2@6PpHEG4
fluoride such as cuprous fluoride, bariumfluoride, sodiumfluoride, sodium
fluorosilicate, ammonium fluorosilicate, sodiumfluorozirconate, sodium
nmonof | uor ophosphat e, al um num nono- and di -fl uorophosphate, fluorinated
sodi um cal ci um pol yphosphate, stannous fluoride, lithiumfluoride, cesium
fluoride, alum numfluoride, cupric fluari . Lndium £l uogi st annous

f1 uor @@Bﬂ@@ﬁf&ﬂ@nzﬂ@r‘m?@m%%wg} hh‘f?r{f]l?erj‘ ?ﬁ%'fﬂh ,m'ﬁaﬂl%f'ﬁﬁﬁ?%’uor i de,
silver fluoride, zirconiumfluoride, and m xtures thereof, Preferred

i nor geytleheéxylestyldiataviapmeanivmiyorgedfigupfiausdimehwamaionien JHadsdi um
nmonof | uor ophosphate. [0025] Organic fluoride ion-providing agents include
hexy| phemexyettoitaztyldionettyaninaoniyinghionide hjd¥ detrametyeN:Nyr i st yl ami ne

hydr of | uori de, decanol am ne hydrofl uori de, octadecenyl am ne hydrofl uori de,
nyri s timsoreRtitertadidmfdontum difluoddef Kydetyipyriiiitg farridg| Blohl-ddawryltir of | uori de,

di et hanol am neoet hyl ol eyl am de hydrof | uori de,

di et happhReYinaRTIRBMHe W-rRaisdacemimoipnpelisiuhyiiefdeydk i de, 1- et hanol -
2- hexadeﬂt):yl I m dazol i ne mys??of I m)y!i de, octoyl et hanol am ne hydrof | uori de,

octyl Lﬁg‘ﬁ%&&%@%%{%@w%ﬁ Rl RHRs Y R dLaBadNgBIoNi um f 1 uori de,

tetra anmoni um i de, dilauryl dinmethyl anmmoni um fl uori de,
68- 9oc¢t adecen ' Tragealel | e, di octyl di et hyl ammoni um
fluor f‘&@fOXX@%ﬁy%ﬁ?(@ﬁﬁ %tgk/ @F’GJP %m'll'p hyl ar@?hlf\ltpnﬁdyﬂgri de,

furf urh%l(la é‘cerJié’t'h%H}%'or%ﬂ‘r%“ Nioh ef, -c(:));cllo%%xyl-N-octadecyldimethylammonium

fluoride, N-(2-carbomethoxyethyl)-N-benzyldimethylammonium fluoride, N-(2-
carbocyclohexoxyethyl)-N-myristyldimethylammonium fluoride, N-(2-
carbobenzyloxyethyl)-N-dodecyldimethylammonium fluoride, N-[2-(N:N'-
dimethylaminocarbonyl)-ethyl]-N-dodecyldiethylammonium fluoride, N-
carboxymethyl-N-cicosyldimethylammonium fluoride, olaflur (N’
octadecyltrimethylendiamine-N,N,N'-tris(2-ethanol)-dihydrofluoride), betaine
hydrofluoride, sarcosine stannous fluoride, alanine stannous fluoride, glycine
potassium fluoride, sarcosine potassium fluoride, glycine hydrofluoride, lysine
hydrofluoride, alanine hydrofluoride, betaine zirconium fluoride, and mixtures
thereof.

[0026] The fluoride-providing agent is present in an amount sufficient to
release between about 200 ppm to 3000 ppm fluoride ion, preferably from about 800
to about 1500 ppm fluoride ion. The fluoride-providing agent may be present in the

composition at from about 0.001% to about 3% by weight.
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phenoxyet hyl cetyl di met hyl ammoni um fluoride, NN -tetramethyl-NN -

di | auryl et hyl enedi ammoni um di fl uoride, N-cetyl pyridiniumfluoride,

N: N- di | awol2oewvgebmBi ni um fl uori de, N-nyristyl -N et hyl nopphalszevsomib4d uori de,
N (octyl am nocar bonyl et hyl ) - N- benzyl di met hyl ammoni um f | uori de,

N- ( Bhydr oxydodecyl ) tri met hyl ammoni um fl uori de,

N- phenyl - Nnexadecyl di et hyl anmoni um f | uori de,

N- cycl ohexyl - N-oct adecyl di net hyl anmmoni um f | uori de,

N ( 2- car bonet hoxyet hyl ) - N- benzyl di et hyl ammoni um fl uori de, N-(2-
cargoﬁﬁéﬁﬂﬁiﬁﬂa%%r?1Kigkgyringldinethylannnniun1f|uoride, N ( 2-

car bobenzyl oxyet hyl ) - N-dodecyl di net hyl anmponj um fl poride, N-[2-(N N -

di met hyl arri(W@\Z/hr b&helatingt agerts I‘lP%YGdﬂ%’y? it ¥y PR ' Wﬂﬁf?%h%&!‘,’ate

Ncar boxymet hyl - N-ci cosyl di met hyl ammoni um fl uoride, olaflur (N -

oct adeejdllic ianstihydréenticaprieneniNhiirnadversesgifecs Iﬁ’érfb?)ﬁ%piWcﬁrcﬁﬂﬂ%émﬂ:@) ,
bet ai ne hydrofluoride, sarcosine stannous fluoride, alanine stannous

f 1 uor bfleralgtatei sthep @radritsim Ihl ernbodienentsiof dbe repentaiswenlin, | ehelatthg, gl yci ne
hydrof | uori de, |ysine hydrofluoride, alanine hydrofluoride, betaine

zi r cophumstdiatiiicithe AR Miotider esuredrer thef prebOORSDF Feesdlublerdaigumpr sl di ng
agent i's present in an anount sufficient to rel ease between about 200 ppm

oo B PPENEA Rl sOpedr gl amahothe HELdngalset ieaop
the precipitation of the calcium ions and the fluoride ions, such as those from CGP
and sodium fluoride, for example.

[0028] Chelating agents useful herein include, but are not limited to: acrylic
acid/acrylamidomethyl propane, beta-alanine diacetic acid, amipotrimethylene
phosphonic acid, calcium disodium EDTA, citric acid, citrus medica vulgaris fruit
extract, cyclodextrin, cyclohexanediamine tetreacetic acid, diammonium citrate,
diammonium EDTA, diethylenetriamine pentamethylene, = phosphonic acid,
dipotassium EDTA, disodium azacycloheptane diphosphonate, disodium EDTA,
disodium polyphosphate, EDTA, etidronic acid, galactaric acid, galacturonic acid,
alpha-glucan, gluconic acid, glucuronic acid, HEDTA, humic acids, hydroxypropyil
cyclodextrin, lauroyl ethylenediamine triacetic acid, methyl cyclodextrin, methyl
dihydroxybenzoate, ~ oxyquinoline,  oxyquinoline  sulfate, pentapotassium
triphosphate,  pentasodium  aminotrimethylene  phosphonate, pentasodium
ethylenediamine tetramethylene phosphonate, pentasodium pentetate, pentasodium
triphosphate, pentetic acid, phosphonobutanetricarboxylic acid, phytic acid,
potassium citrate, potassium EDTMP, potassium gluconate, potassium

polyphosphate, potassium trisphosphonomethylamine oxide, hibonic acid, sulfonic
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conposition at from about 0.001 % o about 3% by wei ght. Chel ati ng Agents
[0027] Chel ating agents have the ability to conplex with and inactivate

nmet al | i c wonsodmsmsder to prevent their adverse effectspraomush@sotabil ity or
appearance of oral care other products. In enbodinents of the present

i nvention, chelating agents stabilize the ionic fluoride source in the
presence of the soluble calciumsalt and provides a surprisingly superior
anti-caries effect. The chelating agent prevents the precipitation of the

calciumions and the fluoride ions, such as, thqgse from i um

T uorae oarasgim cabath eiUeft adined Boer M, G oeitlue. b
are not limted to: acrylic acid/acrylan domethyl .propane Dbeta-al ani ne
di ac_e@lleﬂwyé@ﬂet!claramenaemamthx)%@.&Wﬁﬁﬂ%ﬁﬁi c,SOQ&H%, d'@&ﬁ'@%&é}f‘}ﬁ'ﬁg’&ﬂ%‘?ﬁ EDTA,
citric acid, citrus nedica vulgaris fruit extract, cyc|odexfrin,
cycl osediame dERTMR: tsetliusnc glucepiate.d, sodiummeicoRata:  sadiem B RRRBIm EDTA,
di et hyl enetri am ne pentamethyl ene, phosphoni ¢ acid, dipotassi um EDTA,

di sodg@lypaagmmé,of‘wmﬁlﬁﬁe heixpmesgpimsphate, disedidinumaBngh, ethdedigmine

pol yphosphat e, EDTA, etidronic acid, galactaric acid, galacturonic acid,

al phaylcdeAd, selivaPMétaphoshhatd, ussdiomi metasiktatéEETdiumh phiatacsadum
hydr oxypropyl cycl odextrin, |auroyl ethylenediamne triacetic acid, nethyl

L SHBSA A Bp hRSLE e o Lot 0 bAE r
pent aﬁﬂ'ﬂét‘éghosphate, TEA-cocamide diacetate, TEA-EDTA, TEA-polyphosphate,
tetrahydroxyethyl ethyleriediamine, tetrahydroxypropyl ethylenediamine,
tetrahydroxyprnpyl  ethylenediamine  dioleate,  tetrapotassium etidronate,
tetrapotassium polyphosphate, tetrasodium dicarboxymethyl aspartate, tetrasodium
EDTA, tetrasodium etidronate, tetrasodium glutamate diacetate, tetrasodium
iminodisuccinate, tetrasodium polyphosphate, tripotassium EDTA, trisodium
dicarboxymethyl alaninate, trisodium EDTA, trisodium ethylenediamine disuccinate,
trisodium fructose diphosphate, trisodium hEDTA, trisodium NTA, and trisodium
phosphate. Preferred chelating agents include tetrasodium polyphosphate,
hexametaphosphate, pentasodium triphosphate, and tetrapotassium polyphosphate.
[0029] The chelating agent is present in an amount sufficient to prevent
the interaction between the fluoride-providing agent, such as sodium fluoride, with
other ingredients in the oral care composition. One skilled in the art understands
that the amount may‘be tailored relative to the number of potential interactions
between the components of the composition and the relative percentages thereof.
For example, in an embodiment comprising sodium fluoride, the chelating agent may

be present in amount sufficient to prevent interaction between the water-soluble
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et hyl enedi am ne tetranet hyl ene phosphonate, pentasodi um pentetate,

pentasodi umtri phosphate, pentetic acid, phosphonobutanetricarboxylic acid,
phyti c acwo, 208831 um citrate, potassi um EDTMP, pot assipadmiustasonasce,

pot assi um pol yphosphat e, potassi umtri sphosphononet hyl am ne oxi de, hibonic
acid, sulfonicacid copolyner, sodium chitosan nethyl ene phosphonate, sodium
citrate, sodiumdiethylenetriam ne pentanethyl ene phosphonate, sodi um

di hydr oxyel hyl gl yci nate, sodi um EDTMP1 sodi um gl ucept ate, sodi um gl uconate,

odi | t h- | yph h : [ [ I I
ot hy! SigufaRRene Sl EFE RGBT 1T AE RO LR RS e, 4, 2

di hyt at e, di | ydi et hyl gl yci h | su f te, .sodi
Dol ypAtAIpieg Gdesbdnaih S (RFETEr S BRaF EoUTERSIBUEH e Per e JEe P, £pra
TEA- pol yphosphat e, tetrahydroxyet h%/I et hyl eri edi am ne, tet r%h%/dr.lox propyl
et hy| befadieanihecwatestsolbjel caigiwnpsalt, dhe yiuorga RIRYIJNG Ag PRt A0 est'fcf%ot assi um

etidronate, tetrapotassium pol yphosphate, tetrasodi um di carboxynet hyl

aspar ttasivet esuchs @di thsEDTsclasedr datedihateist i dffamdnelusioat PAsHHI-ERASH ut amat e
di acetate, tetrasodi umim nodi succi nate, tetrasodi um pol yphosphate,

tri polrpedionsEBliéh dsriysitnlj fom edacaidomppretsty impactrihaaanapuntr ofseelalingEDT A,

tri sodi um et hyl enedi am ne di succi nate, trisodiumfructose di phosphat e,

tri sodyunt HEBEAt int fHesesthparifbifbeaagsd tres addition pficsipbneentslr aitecares

chel ati’ng agents include tetrasodi um pol yphosphate, hexametaphosphate,

pent agadhidhhy LRECHRNGFhSuntT dvAte-s ARSIt S offLRFiaBAA Ehe oral care
composition. As shown in Example 5, later herein, the amount of chelating agent
employed may also impact the microbial robustness of the composition. The

chelating agent is preferably present in the invention at from about 0.25% up to

about 2% by weight, more preferably from about 0.5% to about 1% by weight.

Preservatives

[0030] Compositions of the present invention may also include
preservatives such as propyl paraben (propyl parahydroxy benzoate), methyl
paraben, dehydroacetic acid, sorbic acid, sodium benzoate, potassium sorbate, and
mixtures thereof. These and other suitable preservatives are disclosed U.S. Patent
No. 5,116,602, Robinson, et al., issued May 26, 1991 and U.S. Patent No.
4,431,628, Gaffar, issued February 14, 1984. A preferred mixture comprises methyl
paraben and propyl paraben.

[0031] The preservative is present in the composition in an amount
sufficient to maintain the chemical and physical integrity of the oral care composition.

Also, the preservative makes the composition more effective against cariogenic
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[ 0029] The chelating agent is present in an anmount sufficient to prevent
the interaction between the fluoride-providing agent, such as sodi um

fl uori de,waizoév/088188r i ngredients in the oral care conpo®criusaos@HEeskil | ed
in the art understands that the anmobunt may be tailored relative to the
nunber of potential interactions between the conponents of the conposition
and the rel ative percentages thereof. For exanple, in an enbodi nent

conpri sing sodium fluori de, the chel ati ng agent nmay be present in anount

suff| | on_between the sol ubl. ecal ci,um salt and
t he soaa%trt]émaw éﬁ?% n?"ﬁaé\ 8&‘?%%\%&“"86%#?35"% ﬁl?r‘%ﬁ'ﬂm tion Akt at i ng
agent pres mount sufficient to prevent interaction between
t he wat 1(2’39 FQ&ICJ BM &“ the fluoride providing agent, and a silica
abrasive, such as those di sclosed later herein. The inclusion of
anti-caries ingredients, such as xylitol, for exanple, may al so inpact the
anmount of chel ating agent present in the conposition because the addition
of sud&\m&hent al anti-caries agents may alter the anmount of water-sol uble
calciumsalt or fluoride in the oral care conposition. As shown in Exanple

5, later hdoe3zj, tXgitanisunhonicatibgéniticaghbatyendtecin RYe@ vaietRlos wskgpact the
m cr obi al robustness of the conposition. The chelating agent is preferably

oo SIRErisl KaeouS: S MR RN L)
Conposgarie8nNggeit. t PhiRr ﬁéﬁmtehtﬂlﬁé%' B8 WBBhdaby Sy BhHRSGIar theory, xylitol
appears to cause a disturbance in the metabolism of fermentable carbohydrates by
S. mutans and thereby decreases plagque formation and reduces plague adhesion to
the pellicle. Also, upon metabolizing xylitol, the toxic metabolite xylitol-5-phosphate
forms within the S. mutans cells which may interfere with glycolysis energy
production and may also involve an energy-consuming futile cycle. The energy
consuming cycle kills the S. mutans which results in reduced caries. Xylitol may be
present in the composition as an anti-caries agent at about 5% to about 20% by
weight, preferably from about 10% to about 15% by weight.
[0033] In various embodiments, it may be desirable to provide the xylitol
and the water-soluble calcium salts such that they are present in the composition in
a ratio of at least 10:1 by weight or a molar ratio of at least 12:1, respectively. In
various embodiments, the weight ratio of xylitol to calcium salt may be up to about

200:1 and the molar ratio may be up to about 240:1. Example xylitol to calcium salt

weight ratio ranges include from about 10:1 to about 200:1 and from about 65:1 to

about 80:1, respectively.
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preservatives such as propyl paraben (propyl parahydroxy benzoate), nethyl
par aben, dehydroacetic acid, sorbic acid, sodium benzoate, potassium
sorbat e, wodosiesssses t hereof. These and ot her suitabl epprasesosatiees are
di sclosed U. S. Patent No. 5,1 16,602, Robinson, et al., issued May 26, 1991
and U.S. Patent No. 4,431 ,628, Gaffar, issued February 14, 1984. A
preferred m xture conprises nmethyl paraben and propyl paraben. [0031] The
preservative is present in the conposition in an amunt sufficient to

mai ntain the chem cal ,and physical integrity of the oral care conposition.

Al so, Otaly Agceptablealielakes t he conposition nore effective agai nst

cariogeni cbacteria such as S. mtans. Th reservative |s_pr t. inth
conposi ti dA034] abdatusedd®relt 8n aPGlY aG?‘*ﬂ%@? Qﬁéri'%fﬁtr?fe@h ?E’I‘aﬁ%@%ﬁi anI ?t oi

IS a non-cariogenic carbohydrate and has a variety of uses including, but

not | éarhbiadtiom of anaterialsathab geaisefes isetsm by they campesitions of 4he RIASEMt i cari es
agent. Wiile not intending to be bound by any particular theory, xylitol
appeainsehifor; ausmneerdusdtar bithca ireastdmabtmt@lﬂ@%i/@h oatie.e ithtvglel the
carbohydrates by S. mutans and thereby decreases plaque formation and

r educgsmpbafite nsihBsideRotiatdchwhitelrbtiammiy sighificanupliicacet &velerablngtheyl it ol ,
the toxic netabolite xylitol-5-phosphate forns within the S. nutans cells

whi chogRte IdHRY AGF Sulthibiially Role! hocamiogy pfotleckéiie amdentaty afl t i nvol ve
gy-consum ng futile’cycle. The energy
present compositions. Selection of specific carrier components is dependent on the
desired product form, including dentifrices, rinses, gels, paints, toothpastes, tooth
powders, prophylaxis pastes, lozenges, and gums.

[0035] The term "oral cavity" as referred to herein refers to the cavity from
the lips to the epiglottis. The oral cavity comprises "hard tissues" comprising tissues
such as the teeth and periodontal support and the like, as well as "soft tissues”
which comprise tissues such as the gums, the tongue, the surfaces of the buccal
cavity, and the like. Within the scope of this application, an “oral surface” includes
the hard and soft tissues of the oral cavity.

[0036] In various embodiments, the orally acceptable vehicle used to
prepare the oral care composition is aqueous. As recognized by one of skill in the
art, the oral compositions of the present invention optionally inciude other materials,
such as for example, anti-caries agents, desensitizing agents, viscosity modifiers,
diluents, surface active agents, such as surfactants, emulsifiers, and foam
modulators, pH modifying agents, abrasives, humectants, mouth feel agents,

sweetening agents, flavor agents, colorants, preservatives, and combinations

thereof. It is understood that while general attributes of each of the above
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consum ng cycle kills the S. nutans which results in reduced caries.

Xylitol may be present in the conposition as an anti-caries agent at about
5% t 0 abowD 28@%6k3s3Wei ght, preferably from about 10% t oPabaisLoosshIs1by

wei ght. [0033] In various enbodinments, it may be desirable to provide the
xylitol and the water-soluble calciumsalts such that they are present in
the conposition in a ratio of at least 10:1 by weight or a nolar ratio of
at least 12:1 , respectively. In various enbodi nents, the weight ratio of

xylit .cal ¢ium salt may,..be to abput 200:1 and the | ar ratio may be
up to%é e@ﬁ{l%g&q&%n%my@%i ﬁ{)eé? Yy Bﬁlsﬁmﬁncgﬁﬁnﬁo%ﬂﬁlﬁ"ﬁ% A9@Manges

i ncl ude fron% a.bgut 10:1 to al?out 200: 1 and from about 65:1 to about 80:1,

r espeSMEDLNGERAbMAY serve BRI Perpospe Withisbivg ool ef suelt eRleJ0HeS obr al | y
acceptable carrier" refers to a material or conbination of materials that
are sHiateqgls. [referablynthecerriss materials gre splectackinsmompatibility sith etbefrensur at e
with a reasonabl e benefit/risk ratio, with which the conposition may be
associngredientsi ofdhe epmipasitignsi gni fi cant efficacy. Preferably, the carrier
does not substantially reduce the efficacy of the active materials of the
present conpositions. Selection of specific carrier conponents is dependent
on the desired product form including dentifrices, rinses, gels, paints,

t oot hpiwitignsdsoot h powders, prophyl axi s pastes, |ozenges, and guns. [0035]
The term "oral cavity" as referred to herein refers to the cavity from

[0037] The term “mouthrinse” in the present invention refers to oral
compositions that are substantially liquid in character, such as a mouthwash, spray,
or rinse. In such a preparation the orally acceptable vehicle is typically a water-and-
alcohol mixture, desirably including a humectant and surfactant as described below.
Generally, the weight ratio of water to alcohol is in the range of from about 1:1 to
about 20:1, preferably about 3:1 to 10:1 and more preferably about 5:1 to about 8:1.
The total amount of water-alcohol mixture in this type of preparation is typically in the
range of from about 70% to about 99.9% by weight of the preparation. In various
embodiments, the alcohol is typically ethanol or isopropanol.

[0038] The pH of such liquid and other preparations of the invention is
generally in the range of from about 4.5 to about 9. The pH can be controlled with
acid (e.g. citric acid or benzoic acid) or base (e.g. sodium hydroxide) or buffered (as
with combinations of sodium citrate, benzoate, carbonate, or bicarbonate, disodium
hydrogen phosphate, or sodium dihydrogen phosphate, for example).

[0039] An aqueous oral composition of the present invention such as a
mouthrinse is prepared using an aqueous vehicle which preferably contains a

humectant. The humectant may be a mixture of humectants, such as glycerin and
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the lips to the epiglottis. The oral cavity conprises "hard tissues”
conprising tissues such as the teeth and periodontal support and the |iKke,
as wel |l aw0"2@fasstsBssues” which conprise tissues such agcrhs2@ans2ied he
tongue, the surfaces of the buccal cavity, and the like. Wthin the scope
of this application, an "oral surface" includes the hard and soft tissues
of the oral cavity. [0036] In various enbodi nents, the orally acceptable
vehicl e used to prepare the oral care conposition S aqueous As recogni zed

on ?3%3?‘?@ i apBobYus aﬁzaba' 2 RGRHBRE ol g SBRE Peduerae

agent s sen I tizjn Vi scosity nDd f ers, diluents surface active
agent éﬂ B°|¥ﬁ‘ihﬁ’%6‘?agi . g yreegtaat C%Gntf‘éa%t%éﬁn%t &fraboys13%rodi f yi ng
agents, abr asi ves, hunect ants nouth feel agents, sweetening agents, flavor

agent 40 abaviA ¥y weigbtand araforably abmut d8fbinabaus39% hymesight. | t i s
understood that while general attributes of each of the abovecategories of
mat eri al s 1084Qi f f Surfacthriseusefyl e thenpresemhoembodinidmit iasludadaaioyiogi ven
material may serve multiple purposes within two or nore of such categories

of matoatioaics noRioaieraril ywittdnenasuifestanst ermhal surbdctanelsepteddnt @f the
conpatibility with other ingredients of the conposition. Muthrinses [0037]

The t eiqied0® vtdirdofsositiohstdfen® hesimt invevash irdiyd fbRI §b6Lﬂ AR toCHHRPSi ti ons
that are substantially liquid in character, such as nout hwash, spray,

5% by weight, preferably from about 0.6% to about 2.0% by welght .

[0041]  The mouthrinse and other liquid compositions (e.g. liquid dentifrice)

may include at least one viscosity modifier, useful for example to inhibit settling or

separation of ingredients or to promote redispersibility upon agitation of a liquid

composition. Any orally acceptable viscosity modifier can be used, including without

limitation mineral oil, petrolatum, clays and organomodified clays, silica and the like.

One or more viscosity modifiers are optionally present in a total amount of about

0.01% to about 10%, for example about 0.1% to about 5% by weight of the

composition.

Confectionery Compositions

[0042] The term “confectionery composition” as used herein includes
within its meaning chewing gum, and orally soluble tablets, beads, and lozenges.
Saliva dissolves the lozenge, films, or components of the chewable gum product and
promotes prolonged contact with oral surfaces. Delivery of the composition in a

lozenge, tablet, bead, film, or chewing gum form ensures that an adequate dosage

17



or rinse. In such a preparation the orally acceptable vehicle is typically
a wat er - andal cohol m xture, desirably including a hunectant and surfactant
as descriweaowalesrs3 Generally, the weight ratio of watercraSadosokabsis in
the range of fromabout 1:1 to about 20:1 , preferably about 3:1 to 10:1
and nore preferably about 5:1 to about 8:1. The total anount of

wat er - al cohol m xture in this type of preparation is typically in the range
of from about 70%to about 99.9% by wei ght of the preparation. In various

nmbodi it l.cohal i.s _typigall t I i | . [0038] Th H
o such 1 gt a8 66RBlert el Paliisnd Bine niah Hracd BRER NG @RAURTS i n the
range of from about 4.5 to about 9. The pH can be controlled with acid
(e.qg. USflric acid or benzoic aci d) or base (e.g. sodium hydroxide) or

buffered (as with conbinations of sodiumcitrate, benzoate, carbonate, or
bi car bonat e, di sodi um hydrogen phosphate, or sodi um di hydrogen phosphat e,

for exanple). [0039! An aqueous oral conposition of the present invention
such Zan Irabeeti s prepared using an aqueous vehicle which preferably
contains a hunectant. The hunectant nay be a m xture of hunectants, such as

gl ycerin afi@i@4sibi tTie omalist ascoptaple)dtide at catrigr irs adbzarmyepbepy, @mnabigt ycol |
butyl ene gl ycol, hexylene glycol, and pol yethyl ene glycol. The hunectant

cont end a Ssnorcafidgaridlgeord, esitsdhibléo rié 0%fcBhoMehs) 5|[),a_|ggclpr§§ erably
about 10%to about 30% by wei ght. [0040] Surfactants useful in the present

SIS eTEN PRI DN o h 00 ABE i A e
glucose, hydrogenated disaccharides, or hydrogenated polysaccharides, preferably
in an amount of about 85% to about 95% by weight of the total composition.
Emulsifiers such as glycerin and tableting lubricants, in minor amounts of about
0.1% to 5% by weight, may be incorporated into the tablet, bead, or lozenge
formulation to facilitate preparation. Suitable lubricants that may be incorporated as
vegetable oils such as coconut oil, magnesium stearate, aluminum stearate, talc,
starch, polyalkylene polyethers such as those under the name CARBOWAX (Dow
Chemical, Midland, Michigan, USA). Suitable non-cariogenic gums include kappa
carrageenan, carboxymethyl cellulose, hydroxyethyl cellulose, and the like.

[0044] The lozenge, bead or tablet may optionally be coated with a coating
material such as waxes, shellac, carboxymethyl cellulose, polyethylene/maleic
anhydride copolymer or kappa carrageenan to further increase the time it takes the
tablet or lozenge to dissolve in the mouth. An uncoated tablet or lozenge is slow-
dissolving, providing a sustained release rate of active ingredients of about 3 to 5

minutes, depending upon the size of the lozenge.
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aqueous oral conpositions of the present invention range from about 0.1%to
about 5% by weight, preferably from about 0.6%to about 2.0% by wei ght

[ 0041] Thwormesidesisase and ot her |iquid conpositions (e.@CThiSqesm42164
dentifrice) may include at |east one viscosity nodifier, useful for exanple
to inhibit settling or separation of ingredients or to pronote

redi spersibility upon agitation of a liquid conposition. Any orally
acceptabl e viscosity nodifier can be used, including without limtation

m neril‘! giil ; GDet rolatum clays and organonodified clays, silica and the

i ke. e viscosity nodifiers are optionally present in a total

anount of o) 0.01% to about 10% for exanple about 0.1%to about 5% by
wei ght of MO@@@ ERIANI EYAT 8 Po‘ﬁ%?‘?ntdﬁ‘fﬁiﬁ@f‘t'ﬁ@ﬁ%fe[ethﬁ\ﬂﬂ]su‘ﬁﬁﬂe$%_rm
“confectionery conposition” as used herein includes within its meaning
chewi HeYiNg JHAY cont@ining Jbe udtecarigs eprmpositians Cheming guemfermulgtionsa

di ssol ves the | ozenge, filns, or conponents of the chewable gum product and
pr onotycgiysioniajedncoiditanttovd ¢thevdngigusubdse; ene dbehoneglgstifizingragentsposi ti on
in a lozenge, tablet, bead, film or chewi ng gumform ensures that an
adequat kadboag snketdmingpagentcand atlehsigiredil®mirisigagentel i vered to the oral

surface when the product is used. Lozenge/ Bead/ Tabl et [0043] The orally

accept abl e [046]C! esurbbIEYuih Blsé ateliggefi@BbledRADseh thaldr8ttice of this
invention are well known in the art and include natural or synthetic gum bases or
mixtures thereof. Representative natural gums or elastomers include chicle, natural
rubber, jelutong, balata, guttapercha, lechi caspi, sorva, guttakay, crown gum,
perillo, and mixtures thereof. Representative synthetic gums or elastomers include
butadiene-styrene  copolymers,  polyisobutylene and  isobutylene-isoprene
copolymers. The gum base is incorporated in the chewing gum product at a
concentration of about 10% to about 40% and preferably about 20% to about 35%
by weight.

[0047] Plasticizing or softening agents commonly used in chewing gum
compositions are suitable for use in this invention, including gelatin, waxes, and
mixtures thereof in amounts of 0.1% to 5% by weight. A sweetening agent
ingredient may be selected from a wide range of materials, and include the same
artificial and polyol sweeteners used for the preparation of tablets, beads, and
lozenges. Polyol sweeteners such as sorbitol and malitol are present in the chewing

gum composition of the present invention in amounts of about 40% to about 80% by

weight and preferably about 50% to about 75% by weight. The artificial sweetener is
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is a non-cariogenic, solid, water-soluble, polyhydric alcohol (polyol),
such as mannitol, xylitol, sorbitol, malitol, hydrogenated starch

hydr ozyl awe,2oésy@dsgenat ed gl ucose, hydrogenat ed di sacchacirdmsg905ou2164

hydr ogenat ed pol ysaccharides, preferably in an anount of about 85%to about
95% by wei ght of the total conposition. Enmulsifiers such as glycerin and
tableting lubricants, in mnor anounts of about 0.1%to 5% by wei ght, may
be incorporated into the tablet, bead, or |ozenge fornulation to facilitate

preparation. Suitable lubricants.that j able oils
such RI§seHciBnihe SP?W'”SBQWQS?%P%?@ qﬁgaqt}gﬁé? r?ﬁ(/gﬁear g‘? a{iﬁﬁc"‘}ﬁwQ)tfst ar ch,
pol yal kyl ene pol yethers such as thos th ( Dow
Cheniahglut OM%It@ﬁgOU?\?%ng\HﬂlghU@lﬁ p@%{%ﬂ boHto(ﬁ:sc/a {éﬁ)gA Rl%gg}g%(‘ns i ncl ude
kappa carrageenan, carboxynethyl cellul ose, hydroxyethyl cellul ose, and the
i ke. [0044] The | ozenge, bead or tablet nmay optionally be coated with a

coating material such as waxes, shellac, carboxynethyl cellul ose,

pol yekil$ ene/ mal ei ¢ anhydri de copol yner or kappa carrageenan to further
increase the tinme it takes the tablet or |ozenge to dissolve in the nouth.

An uncoat q‘[éoharl eFilgl bDTRNPredent Shuamtionsniayi be, inpthevfatimgf ans asalli ned
rel ease ra active ingredients of about 3 to 5 m nutes, dependi ng upon

the Sb&f‘su?riaﬁl@‘ﬂh#@%@ﬁc&h%hﬁﬂb GisgolvaBrSiiimeher @hﬂs\/lhaglrgumremoubblepr esent
invention is preferably a sugarl ess chewing gumcontaining the anti-caries
CONMPOL L' as B A PRI IHo8E 'BF SRl ¥Se art. Generally, such film compositions
comprise a water soluble or dispersible film forming agent. Non-limiting examples
may include water soluble polymers such as polyvinyl pyrrolidone, hydroxyethyl
cellulose, hydroxypropyl methyl cellulose, hydroxyalkyl celluloses, such as
hydroxypropy! cellulose, carboxymethyl cellulose, polyvinyl alcohol, sodium alginate,
alginate esters, guar gum, xanthan gum, gelatin, polyethylene oxide, polyethylene
glycol, carrageenan, pullulan, locust bean gum as well as water dispersible polymers
such as polyacrylates, carboxyvinyl copolymers, copolymers of methyl methacrylate,
and polyacrylic acids. The film may also comprise hydrophobic film forming
polymers, either as a removable backing layer, or mixed with a hydrophilic film
forming polymer to alter dissolution rates of the film composition. In various
embodiments, the film optionally comprises plasticizers, surface active agents, filler,

bulking, or viscosity modifying agents, as well as flavor and sweetening components,

as are well known in the art.
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typically contain, in addition to a chewi ng gum base, one or nore

pl astici zing agents, at |east one sweetening agent, and at | east one

fl avori ngwegemto68fs8046] Suitabl e gum base materi al s sui rablus2605/04218€ i n t he
practice of this invention are well known in the art and include natural or
synt hetic gum bases or m xtures thereof. Representative natural guns or

el astoners include chicle, natural rubber, jelutong, balata, guttapercha,

| echi caspi, sorva, guttakay, crown gum perillo, and m xtures thereof.
Represent ati ve synthetic guns or el astoners include butadi ene-styrene
copolQ@ﬁLfﬂS?ispol yi sobutyl ene and i sobutyl ene-i soprene copol yners. The gum
base is incorporated in the chew ng, gum product  at concentrati.on of about
10% t o abd0@049D% nerefeerd rpPdimehis obdbkt HVaRiA: tgﬁ%?rt’s‘ CREPRRIIONT 0047]

Pl asticizing or softening agents conmonly used in chew ng _?um conposi tions
are smiayds e dentifise iAs téfesed fodiereion a Tdestifiivends gerempasitioRiieat Sangd

m xtures thereof in amounts of 0.1 %to 5% by weight. A sweetening agent

i ngr editetifediay clanig) & taedl stiface withindiberaralgeaity. rewaly dentifriceminciugel ude t he
sane artificial and polyol sweeteners used for the preparation of tablets,

beadsy,otibuRFeRIBENtaPAbDIEL, BVERIaeRE (Geritsic brezsn)s wrbyelolinamdoothpaste! ar e
present in the chewi ng gumconposition of the present invention in anounts

of ab&é‘ﬁt-fﬁ%’(om ARV taBAYBIE VBhiBR! mBYedmsisy alter alewunfsttaritceadhout 75%
by wel gh{. he artiticial sweetener iSpresent in the chewing gum

Corrpoﬁ/iptlc!a(ﬂg} i) fant %oﬂﬁ@?&%@‘nd ﬂgﬁnél-ﬁcﬁﬂ 10% 35HBLE 86%; by weight of the oral

composition.

Humectants

[0050] In various embodiments of the present invention, glycerin,
propylene glycol, sorbitol, polypropylene glycol and/or polyethylene glycol (e.g., 400-
600 average molecular weight) are suitable humectants/carriers. Also advantageous
are liquid mixtures of water, glycerin, and sorbitol. In certain embodiments where
the carrier is a clear gel and where the refractive index is an important consideration,
the composition comprises about 3% to about 30% by weight of water, up to about

70% by weight of glycerin and about 20% to about 80% by weight of sorbitol.

Thickeners

[0051] In various embodiments, toothpastes, creams and gels contain a
natural or synthetic thickener or gelling agent, which, other than silica thickeners,
include natural and synthetic gums and colloids. In a still further embodiment a

composition of the invention comprises at least one thickening agent, useful for
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about 0.1%to about 2% by wei ght and preferably about 0.3%to 1% by wei ght.
Films [0048] Films of the present invention nay be in the formof an orally
consunablwofnéemesshi ch can i ncl ude di ssol vabl e fil ms or pCiriusgodsaviing a
renmovabl e backing, as are known to those of skill in the art. Ge_nerally,_
such filmconpositions conprise a water soluble or dispersible filmformng
agent. Non-limting exanples may include water sol uble polyners such as

pol yvi nyl pyrrolidone, hydroxyethyl ceIIquse hydr oxypr opyl nmet hyl

| | I
LS R R
a1 yoororaBh forgti PiekeR i mos oot e AP arekiiey | Wiiouhe FBYEER per o bI o

ol ynmers such as pol yacryl at es, carboxyV|nyI copol yners, copol yners of
Ironet Kylc aFRATASISy 9|39Pké10¥\&1rﬁﬁ SRIPPRRARYl inelyaRgrasCarageanans: alag kapws asdriph i se
hydrophobic filmformn olynmers, either as a renovabl e backing |ayer, or
m xed MP%sh aad hpareo partautartyi -earfagesinag (ieleycasrageenany, erelldiosopalymens r at es of
the filmconposition. In various enbodinments, the filmoptionally conprises
pl ast isticheas  hysinosyateicatiuiose, agerbymédthyltealtulodaul(EMT), and saAISC awreHf,
nodi fyi ng agents, as well as flavor and sweetening conponents, as are wel |

known e.qu, t @MCGardodident irfatirab g 4Q]chl aspkaigal edreidmdyimntasafit hAhd S
i nvention, the oral conposition
tragacanth, colloidal magnesium aluminum silicate, colloidal silica and the like. One
or more thickening agents are optionally present in a total amount of about 0.01% to

about 15%, for example about 0.1% to about 10% or about 0.2% to about 5% by

weight of the composition.

Surface Active Agents

[0052] Various embodiments of the present invention also comprise a
surface active agent, which may function as a surfactant, emulsifier, and/or foam
modulator. Surface active agents generally achieve increased prophylactic action,
by thoroughly dispersing the antibacterial system throughout the oral cavity. Any
orally acceptable surfactant, most of which are anionic, nonionic or amphoteric, can
be used. Suitable anionic surfactants include without limitation water-soluble salts of
Cs-20 alkyl sulfates, sulfonated monoglycerides of Cgp fatty acids, sarcosinates,
taurates and the like. lllustrative examples of these and other classes include
sodium lauryl sulfate, sodium coconut monoglyceride sulfonate, sodium lauryl
sarcosinate, sodium lauryl isoethionate, sodium laureth carboxylate and sodium

dodecyl benzenesulfonate. Suitable nonionic surfactants include without limitation
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may be a dentifrice. As referred to herein, a "dentifrice" is a conposition
that is intended for cleaning a hard surface within the oral cavity. Such
denti fri cwe 200v0i68mde t oot hpowder, a dental tablet, toothpastus2¢dentiad

cream), or gel. In a toothpaste dentifrice, the orally acceptable vehicle
may conprise water and hunmectant each typically in an anount ranging from
about 10%to about 80% by wei ght of the oral conposition. Hunmectants [0050]
I n various enbodi nents of the present invention, glycerin, propylene

S5 BB cheoRRTER T 400 08 erBPLARLRYGRES LI ™ %
o e T B Sl g5 D SRR

refractive index is an inmportant consideration, the conposition conprises
about @Ake, SHHkle spophajeriesylactamtspsiude withovblinmtiatian desatyessf Qat  of
glycerin and about 20% to about 80% by wei ght of sorbitol. Thickeners

[ 0051}o |3liphali¢ osgcoaddydiamentestiaryo anipesthaving ramaanienid goup sueh ads a
natural or synthetic thickener or gelling agent, which, other than silica
t hi ck eadraxylatecsultide, nsutlfonate, aidsphatehet poosphomatend Ac ebitabld examplaist i | |
further enbodi nent a conposition of the invention conprises at |east one

t hi ckeocoamiopripyl betfing. Oneexample stidadtap@rdrecopliodbl e grasensirsa eép@y and/ or
nmouth feel to the conposition. Any

amount of about 0.01% to about 10%, for example about 0.05% to about 5% or

about 0.1% to about 2% by weight of the composition.

Foam Modulators

[0053] Foam modulators useful herein include materials operable to
increase amount, thickness, or stability of foam generated by the composition (e.g.,
dentifrice compositions) upon agitation. Any orally acceptable foam modulator can
be used, including polyethylene glycols (PEGs), also known as polyoxyethylenes.
High molecular weight PEGs are suitable, including those having an average
molecular weight of about 200,000 to about 7,000,000, for example about 500,000 to
about 5,000,000 or about 1,000,000 to about 2,500,000. one or more PEGs are
optionally present in a total amount of about 0.1% to about 10% by weight, for

example about 0.2% to about 5% by weight or about 0.25% to about 2% by weight.
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orally acceptabl e thickening agent can be used, including wthout

limtation carboners, also known as carboxyvi nyl polyners, carrageenans,

al so knowwoasodasssh noss and nore particul arly /-carrag@emars2005/042164

(i ota-carrageenan), cellulosic polymers such as hydroxyet hyl cel | ul ose,

car boxymet hyl cel  ul ose (CMC) and salts thereof, e.g., CMC sodium natural
guns such as karaya, xanthan, gum arabic and tragacanth, colloida

magnesi um al um num silicate, colloidal silica and the |like. One or nore

t hi ckeni ng agents are optionally present in a total amount of about 0.01%
to akRI@s¥E8, for exanpl e about 0.1%to about 10% or about 0.2%to about 5%

by weight of the conposition. Surface Active Agents [0052 I

enbodi ment[9084] t hin Yﬁréélérﬁmb%@ﬁm%ﬂfe@?ﬁ%%&f%'oa’ g’?}ﬁf a ga\ééc}ﬁclkjée agent ,
whi ch may function as a surfactant, enulsifier, and/or foam npdul ator.

Sur f aafethacoial ecang axonspagitiesr il F9lichohisePastiendhe yak comeBRlPAFEETdRY on, by
thoroughly dispersing the antibacterial systemthroughout the oral cavity.
Any ogarhpisescaegerabllye ascapitaldle atirasive gnatetialver gelishiag srg s whichoMid¥ni ¢ or
anphoteric, can be used. Suitable anionic surfactants include w thout

i i t @drl@No ViR -folisHithe teatht enarhelCBr Poovadidyd whideriag eaffectul Arphatadly
nonogl ycerides of Cs-20 fatty acids, sarcosinates, taurates and the I|ike.

sul £ B o e e e il Tonar e Soatum i auryl oY)
abrasive should be selected so that tooth enamel is not excessively abraded in
normal use of the composition. Suitable abrasives include without limitation silica,
for example in the form of silica gel, hydrated silica or precipitated silica, alumina,
insoluble phosphates, calcium carbonate, resipous abrasives such as urea-
formaldehyde condensation products and the like. Among insoluble phosphates
useful as abrasives are orthophosphates, polymetaphosphates and pyrophosphates.
llustrative examples are dicalcium orthophosphate dihydrate, calcium
pyrophosphate, f-calcium  pyrophosphate, tricalcium  phosphate, calcium
polymetaphosphate and insoluble sodium polymetaphosphate. ~ One or more
abrasives are optionally present in an abrasive effective total amount, typically about
5% to about 70%, for example about 10% to about 50% or about 15% to about 30%
by weight of the composition. Average particle size of an abrasive, if present, is

generally about 0.1 to about 30 um, for example about 1 to about 20 um or about 5

to about 15 ym.
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sarcosi nate, sodium |l auryl isoethionate, sodium/|laureth carboxylate and
sodi um dodecyl benzenesul fonate. Suitabl e nonionic surfactants include

wi t hout |Wwoi2b@tdesTspol oxaners, pol yoxyet hyl ene sorbitan estramsggosfoatiby

al cohol et hoxyl ates, al kyl phenol ethoxylates, tertiary am ne oxides,
tertiary phosphi ne oxides, dial kyl sul foxides and the |ike. Suitable
anphoteric surfactants include without Iimtation derivatives of Cs- 20

al i phatic secondary and tertiary am nes having an anionic group such as
carboxyl ate, sulfate, sulfonate, phosphate or phosphonate. A suitable
exan’pﬂ-vé—tﬁls cocoam dopropyl betaine. One or nore surfactants are optionally
present in a total amunt of apout, O. % to ahout 10% f agpl.e about
0.05%to 46659l S%TbNaa%‘éﬁute”@q}?@@f‘@ Qgtjghu? ng/g%n3 W?Bﬁ?ﬁ’owggeﬁgéc%ﬁgn%osi tion.
Foam Modul at ors [ 0053] Foam nodul ators, useful herein include materials

oper aiveeentoir i easlecamposition: A cRFRIERd 1@ abavepi Waler $MiIg%RT d'éntﬁ?at ed by
the conposition (e.g., dentifrice conpositions) upon agitation y orally
accepprepheatibnaoh codmetially caitalle toothwastase 19RiR, @ @F%g‘ﬁ?ﬁ'ﬁ% SBP@QM S
(PEGs), al so known as pol yoxyet hyl enes. Hi gh nol ecul ar wei ght PEGs are

sui t affeferabyWeidbiogizbt ame fresvofrgganic anpuaiiss. nbhewaterris flepgrateowhighout

200, 000 to about 7,000,000, for exanple about 500,000 to about 5,000,000 or
about 51, 28, PR th&t whieHts MitdlcSPRith wikeranatenints BEERampte, spch andhdty present
in a total anmpbunt of about 0.1 %to about 10% by wei ght, for exanple about

0. 2% £ 04 aPth MBI, WoLRPGeRErahh) endtisés Hoorne aBBat 0% A#oB0%Epigtirablyr asi ves
from about 20% to 40% by weight, of the toothpaste compositions herein. Water isa
preferred diluent and in some compositions such as mouthwashes and whitening
liquids is commonly accompanied by an alcohol, e.g., ethanol. The weight ratio of
water to alcohol in a mouthwash composition is generally about 1:1 to about 20:1,

for example about 3:1 to about 20:1 or about 4:1 to about 10:1.

Flavoring Agent

[0056] Flavorants among those useful herein include any material or
mixture of materials operable to enhance the taste of the composition. Any orally
acceptable natural or synthetic flavorant can be used, such as flavoring oils,
flavoring aldehydes, esters, alcohols, similar materials, and combinations thereof.
Flavorants include vanillin, sage, marjoram, parsley oil, spearmint oil, cinnamon oil,
oil of wintergreen (methyl salicylate), peppermint oil, clove oil, bay oil, anise oil,
eucalyptus oil, citrus oils, fruit oils and essences including those derived from lemon,
orange, lime, grapefruit, apricot, banana, grape, apple, strawberry, cherry,

pineapple, etc., bean- and nut-derived flavors such as coffee, cocoa, cola, peanut,
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[ 0054] In various enbodi nents of the present invention, where the vehicle
of the oral care conposition is solid or a paste, the oral conposition

pr ef er ablwocomprsg®mses a dental | y accept abl e abrasi ve mat ecraiS2@s/opnkd shi ng
agent, which may serve to either polish the tooth enanel or provide a
whitening effect. Any orally acceptabl e abrasive can be used, but type,
fineness (particle size) and anpbunt of abrasive should be selected so that
tooth enanel is not excessively abraded in normal use of the conposition.

Suita rasiv i,nclude without limtation silic for, ex le in the
form #rﬁgﬁ@i% .,g%%orlﬂ%,a e%n%a]qsptaée%?ﬂaﬁ?r@g?spiq PN eS g‘a‘?rea{rﬁlﬁ%,

I nsol ubl e phosphat es,_cal ci.um carbonate, resinous abrasives such as

ur eaf SP%ﬁéﬁﬁEWEBWdf@i@mfa ;B%?‘B(ﬁiét'gg@ﬁt?nﬁg‘qt iPkRvidatageangesand(er e
phosphat es useful as abrasives are orthophosphates, polynetaphosphates and
pyr opRE¥FheRSOrY |affegh tin dhev@oritaripriedingr soefinga Pt iwanming reffaets phSteh

di hydrate, cal ci um pyrophosphate, /?-cal ci um pyrophosphate, tricalcium
phosplingrediests icludepoeihobt mphttypRaetatesienthyblagtdte, sadphon, Eucalyptus

pol ynmet aphosphate. One or nore abrasives are optionally present in an

abr asioile eatdlgptol, vandtidie| eagenoll cabyip] oabhonebeirisob tpodrliiguadholf or
exanpl e about 10%to about 50% or about 15%to about 30% by wei ght of the

conposhymenlindAvell BerzAla¢dY, eirfiaatal@hyie, ADERSI-Y-MenthamhBessPbxarhiegener al |y
about 0.1 to about 30 mm for exanple about 1°to about 20 nmor about 5 to
about N3 30Minédh\R12-isopropylbutanamide, 3-1-menthoxypropane-1,2-diol,

cinnamaldehyde glycerol acetal (CGA), methone glycerol acetal (MGA), and

mixtures thereof. One or more flavorants are optionally present in a total amount of

about 0.01% to about 5% by weight, optionally in various embodiments from about

0.05 to about 2% by weight, from about 0.1% to about 2.5% by weight, and from

about 0.1 to about 0.5% by weight.

Sweeteners

[0057] Sweeteners among those useful herein include orally acceptable
natural or artificial, nutritive or non-nutritive sweeteners. Such sweeteners include
dextrose, polydextrose, sucrose, maltose, dextrin, dried invert sugar, mannose,
xylose, ribose, fructose, levulose, galactose, corn syrup (including high fructose corn
syrup and corn syrup solids), partially hydrolyzed starch, hydrogenated starch
hydrolysate, sorbitol, mannitol, xylitol, maltitol, isomalt, aspartame, neotame,
saccharin and salts thereof, sucralose, dipeptide-based intense sweeteners,
cyclamates, dihydrochalcones, and mixtures thereof. One or more sweeteners are

optionally present in a total amount depending strongly on the particular
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[ 0055] In various enbodi nents of the present invention, water is also
present in the oral conposition, as referred to above. Water enployed in

t he prepavetznawesfssaconmerci al |y suitabl e toothpastes, gelcs/usasnd/onmet hwashes
shoul d preferably be deionized and free of organic inpurities. The water is
free water which is added, plus that which is introduced wi th other
materials for exanple, such as that added with sorbitol. Water generally
conprises fromabout 10%to 50% preferably from about 20%to 40% by

a1 REBterel BB TT SR bR L em St G osed i gBp Rl ¢

comonl cconmpani ed by an a ol, e ,. ethanol. The weight ratio of

wat er V‘f%grgl eR aﬂvﬁf% %BQHQPQAQE%{E&}?BHE?% tEihwfaghgeneral |y about 1:1 to about
20:1 , for exanple about 3:1 to about 20:1 or about 4:1 to about 10:1 .

Fl avori ng Agent [0056] Fl avorants anong those useful herein include any
material or mxture of materials operable to enhance the taste of the
conpo&dlerants Any oral ly acceptabl e natural or synthetic flavorant can be
used, such as flavoring oils, flavoring al dehydes, esters, alcohols,

sim | ar ma{@058] s,Caladntoainongtthostsusdfal eakin iRchnderpighents)dyesidakesi 1.1 i n,

sage, marjoram parsley oil, spearmnt oil, cinnanon oil, oil of .
Wi nt emgdesgentsihpatingad pebticals®)lusteeRPeefédivitpisuch @soy&afihg .ageats. Oid . ani se
oil, eucalyptus oil, citrus oils, fruit oils and essences including those

deri vedribti®Bnhisdiiments, colorants are operable to provide a white or light-colored
coating on a dental surface, to act as an indicator of locations on a dental surface
that have been effectively contacted by the composition, and/or to modify
appearance, in particular color and/or opacity, of the composition to enhance
attractiveness to the consumer. Any orally acceptable colorant can be used,
including FD&C dyes and pigments, talc, mica, magnesium carbonate, calcium
carbonate, magnesium silicate, magnesium aluminum silicate, silica, titanium
dioxide, zinc oxide, red, yellow, brown and black iron oxides, ferric ammonium
ferrocyanide, manganese violet, ultramarine, titaniated mica, bismuth oxychloride,
and mixtures thereof. One or more colorants are optionally present in a total amount
of about 0.001% to about 20% by weight, for example about 0.01% to about 10% by

weight or about 0.1% to about 5% by weight.

Humectants
[0059] Humectants useful herein include polyhydric alcohols such as
glycerin, sorbitol, xylitol and low molecular weight polyethylene glycols, including

those listed above herein. In various embodiments, humectants are operable to
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orange, linme, grapefruit, apricot, banana, grape, apple, strawberry,

cherry, pineapple, etc., bean- and nut-derived flavors such as coffee,
cocoa, cove,20@ams1s8, al nond, etc., adsorbed and encapsul acedstéEweriant s, and
m xtures thereof. Al so enconpassed within flavorants herein are ingredients
that provide fragrance and/or other sensory effect in the nouth, including
cooling or warm ng effects. Such ingredients include nethol, nenthyl
acetate, nmenthyl lactate, canphor, Eucal yptus oil, eucal yptol, anethole,

ﬁzﬁizﬁh%neﬁﬁéfrﬁ?wﬁé ?’9?%%f?éfd%rki%ﬁ%:ﬂsit%g%@ﬁ%;ﬁ?@@%ﬁ% B%Lﬂirnni R%%'ﬁbl;% || oo
-tr - 2- -1 -nent hoxypro -1, 2- ,
ol nnar AR s BB E B AC NS SHASTERE gl G001 MRRb PHeClaShy . and

m xtures thereof. One or npre flavaorants are optionally present in a total
anmount'®OPABBRNY Breseey i aqeial Aoy ofvhopit! % dptahmwd506 by Waighb Jfer

enbodi nents from about 0.05 to about 2% by wei ght, from about 0.1%to about
2. 5% eyamsigyRboutaiid to ebavdlatbyovaighioratmut 500 ByatgutvidiZghy wellyet ener s

[ 0057] Sweet eners anong those useful herein include orally acceptable
natural or artificial, nutritive or non-nutritive sweeteners. Such

sweet eners include dextrose, polydextrose, sucrose, nmaltose, dextrin, dried
i nver pHsMoalfyingeeedse, Xyl ose, ribose, fructose, |evulose, galactose, com
syrup (including high fructose comsyrup and corn syrup solids), partially

hydr ol yzed [g060]Ch, pHYR6A9RHREEENS LAERY those useful herein include acidifying

agents to lower pH, basifying agents to raise pH, and buffering agents to control pH
within a desired range. For example, one or more compounds selected from
acidifying, basifying, and buffering agents can be included to provide a pH of about 2
to about 10, or in various embodiments from about 2 to about 8, from about 3 to
about 9, from about 4 to about 8, from about 5 to about 7, from about 6 to about 10,
and from about 7 to about 9. Any orally acceptable pH modifying agent can be
used, including carboxylic, phosphoric, and sulfonic acids, acid salts (e.g.,
monosodium citrate, disodium citrate, monosodium malate, etc.), alkali metal
hydroxides such as sodium hydroxide, carbonates such as sodium carbonate,
bicarbonates, sesquicarbonates, borates, silicates, phosphates (e.g., monosodium
phosphate, trisodium phosphate, polyphosphate salts, etc.), imidazole, and mixtures
thereof. One or more pH modifying agents are optionally present in a total amount

effective to maintain the composition in an orally acceptable pH range.
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hydrol ysate, sorbitol, mannitol, xylitol, maltitol, isonmalt, aspartane,

neot ame, saccharin and salts thereof, sucral ose, dipeptide-based intense
sweet enerwQ 20060i68T8At es, di hydr ochal cones, and m xt ures tPrhensedos/o@ies or nore
sweeteners are optionally present in a total amount depending strongly on
the particul arsweetener(s) selected, but typically at |evels of from about
0. 005% to about 5% by weight, optionally fromabout 0.01 %to about 1% by
wei ght. Col orants [0058] Col orants anong those useful herein include

pi gnents, dyes, | akes and agents inparting a particular luster or

refl Tl Sas pearling agents. In various enbodi ments, colorants are
operable to provide a white or |ight-colored coating on t.al. surface,
to act as [Qﬂgﬂ*ldi Maubr-fest agg@tgtt‘wﬁh@ag ea”%?éﬂ?%(?'%'ﬂ?%&@é“ﬁ?ﬂ? Eh\glbllgﬁbeen
effectively contacted by the conposition, and/or to nodif appgarance, in
par t i ioyplaslr acaesinablen txdureopr ethey, fegfing 1KuINBg nss Pt it CPH‘p&?ﬁQHce uc
attractiveness to the consuner. Any orally acceptabl e colorant can be used,
i ncl usjerds fd&@edyiearbandtepsatsemhish inatagousreopodignie dmpateadiRsEieg!” cal ci um
carbonate, magnesiumsilicate, magnesium alum numsilicate, silica,
titanjueti axd damsins texffdaescente ed releasdiobwaranddibkidek Amoarallyi des,
ferric anmmoni um ferrocyani de, manganese violet, ultramarine, titaniated

m ca, aﬂe%@m@ GiedAnatd dean ad yed! Uneigdingeedbut ndtationmatialicolatalant s ar e
optionall'y present in a total amount of about 0.001%to about 20% by

vei ghg. - ok el RIea 2804 InP afd Yot s Bicallraiys, ammonium bicarbonate,

and mixtures thereof. One or more bicarbonate salts are optionally present in a total

amount of 0.1% to about 50%, for example about 1% to about 20% by weight.

Optional Active Materials

[0062] The compositions of the present invention optionally comprise one
or more further active material(s), which is operable for the prevention or treatment
of a condition or disorder of hard or soft tissue of the oral cavity, the prevention or
treatment of a physiological disorder or condition, or to provide a cosmetic benefit.
In various embodiments, the active is a “systemic active” which is operable to treat
or prevent a disorder which, in whole or in part, is not a disorder of the oral cavity. In
various embodiments, the active is an “oral care active” operable to treat or prevent
a disorder or provide a cosmetic benefit within the oral cavity (e.g., to the teeth,
gingiva or other hard or soft tissue of the oral cavity). Oral care actives among those
useful herein include whitening agents, anti-caries agents, in addition those
mentioned earlier herein, tartar control agents, periodontal actives, abrasives, breath

freshening agents, malodour control agents, tooth desensitizers, salivary stimulants,
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wei ght or about 0.1 %to about 5% by weight. Hunmectants [0059] Humectants
useful herein include polyhydric al cohols such as glycerin, sorbitol,
xylitol awo2b@mesmBecul ar wei ght pol yet hyl ene gl ycol s, iPatlusdeosg4iibose

| i sted above herein. In various enbodi nents, hunectants are operable
toprevent hardeni ng of paste or gel conpositions upon exposure to air. In
various enbodi ments hunectants al so function as sweeteners. One or nore
hunectants are optionally present in a total anopunt of about 1%to about

50% b I gh for exanple about 2% to abqut 25% i ght, .or abouf 5%to
about %Tﬁ@é‘%?ﬁ%ﬁ‘wsx ﬁ%@gmﬁﬂas X%eéﬁ?g Fdﬁé@ﬁeﬁ%ﬂ%ﬁﬁqu 93‘%‘?{? anmong
t hose useful herejn_include acjdifying agents to Jower pH, basifying agents
to raiag[agbtﬁs Ogr‘?ﬂ‘cblﬁffﬂé‘?? 8"%\&@#\%’”?6 Ogéﬁg‘ﬁﬂ may diifer thera rads Pe s@Meange. For
exanpl e, one or nore conpounds sel ected from acidifying, basifying, and

buf f e CPRYNAYBWIRUtes ANG @ny wivaii@ataral preyaetee muliiple pueisses withimtwpeut 10, or
I n various enbodi nents from about 2 to about 8, from about 3 to about 9,

f r om awwatof suely callegatiesof detivesabout 5 to about 7, from about 6 to about 10,

and fromabout 7 to about 9. Any orally acceptable pH nodifying agent can

be used, i [@063Ji nQatimedaseful hergiharploptionallyapsent frotheccanpositiomsofl sal ts
(e.g., nonosodiumcitrate, disodiumcitrate, nonosodium nmalate, etc.),

al kgl irt]he{rgt@enhmﬁxd‘ndaﬁssﬂecénoaéﬁéaweuusmbmépm ténfe GHADEMAL0E” BMfolinAS sodi um
= Oo? an1 active is an amount that is sufficient o have the desired therapeutic or
prophylactic effect in the human or lower animal subject to whom the active is
administered, without undue adverse side effects (such as toxicity, irritation, or
allergic response), commensurate with a reasonable benefit/risk ratio when used in
the manner of this invention. The specific safe and effective amount of the active
will vary with such factors as the particular condition being treated, the physical
condition of the subject, the nature of concurrent therapy (if any), the specific active
used, the specific dosage form, the carrier employed, and the desired dosage
regimen.

[0064] The compositions of the present invention optionally comprise a
stannous ion source useful, for example, in helping reduce gingivitis, plaque,
calculus, caries or sensitivity. One or more such sources can be present. Suitable
stannous ion sources include without limitation stannous fluoride, other stannous
halides such as stannous chloride dihydrate, stannous pyrophosphate, organic
stannous carboxylate salts such as stannous formate, acetate, gluconate, lactate,

tartrate, oxalate, malonate and citrate, stannous ethylene glyoxide and the like. One

or more stannous ion sources are optionally and illustratively present in a total
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bi car bonat es, sesqui carbonates, borates, silicates, phosphates (e.g.,
nonosodi um phosphat e, trisodi um phosphate, pol yphosphate salts, etc.),

i m dazol ewoanes/esassur es thereof. One or nore pH nodifyi RgTAFeNSHIELE
optionally present in a total amount effective to maintain the conposition
in an orally acceptabl e pH range. Mout h-feel Agents [0061] Muth-feel agents
that nmay be used herein include nmaterials which inpart a desirable texture
or ot her feel i ng during use of the corrposition Such agents i ncl ude

bi car ch | s enho rt. a ean " to

t eet h%a ngl)é e pﬁé/etpfaebro\ygg@éog qgr% goﬂf@pi rRow ﬁ/"c%flat?QUFAny
oral l bi car bo e can be used, including without limtation

al kal i %o/a 93 O@Q‘:l’c/grbyd’\‘%{g %ﬁo'é@%'gepum and potassi um bi car bonat es,

anmoni um bi carbonate, and m xtures thereof. One or nore bicarbonate salts
are opti ond998plpr e%?omﬁoé't'%ﬁ & thenpliesensfinyentiont eptignelly cowriseoan exanpl e
about 1% to about 20% by wei Optional Active Materials [0062] The
conpo@ntimigiebief (e.pe antibsetatial r&@@nt | 6meot inonaisligh @gepts san beepresemior e
further active material (s), which is operable for the prevention or

t r eat eitablef exarcplediindglade withdusimidaiorofoppserdlipcompbunds sacte asfcopper or al
cavity, the prevention or treatnent of a physiol ogical disorder or

condi {lilpehlodde,t ftudpidey sdifats areshwdrogideepiatiibn sbhresdr susaephrdid@ates, the
active is a "systemic active" which is operable to treat or prevent a
?lnSOF eRic AtaR) zind\gbBehfe Ofink yIRAhdte, kincMXided AHSIERE R dRFuRTAhc cavity.
citrate, phthalic acid and salts thereof such as magnesium monopotassium
phthalate, hexetidine, octenidine, sanguinarine, benzalkonium chloride, domiphen
bromide, alkylpyridinium chlorides such as cetylpyridinium chloride (CPC) (including
combinations of CPC with zinc and/or enzymes), tetradecylpyridinium chloride and
N-tetradecyl-4-ethylpyridinium chloride, iodine, sulfonamides, bisbiguanides such as
alexidine, chlorhexidine and chlorhexidine digluconate, piperidino derivatives such
as delmopinol and octapinol, magnolia extract, grapeseed extract, menthol, geraniol,
citral, eucalyptol, antibiotics such as augmentin, amoxicillin, tetracycline,
doxycycline, minocycline, metronidazole, neomycin, kanamycin and clindamycin,
and the like. Other suitable antibacterial agents include non-ionic and anionic
antibacterial agents known to one of skill in the art. Example non-ionic antibacterial
agents include the substantially water insoluble, noncationic antibacterial agents
such as alkylphenoxy phenols; cycloalkyl-phenoxyphenols; 9,10-
dihydrophenanthrenol; alkylphenols; cycloalkyl-phenols; phenolic compounds;

halogenated carbanilides; halogenated salicylanilides; benzoic esters; halogenated

diphenyl ethers, and mixtures thereof. A particularly suitable non-ionic antibacterial
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various enbodi ments, the active is an "oral care active" operable to treat
or prevent a disorder or provide a cosnetic benefit within the oral cavity
(e.g., towvoheodsetsh, gi ngiva or other hard or soft tissereTafs2a0sp4n6al
cavity). Oral care actives anong those useful herein include whitening
agents, anti-caries agents, in addition those nentioned earlier herein,
tartar control agents, periodontal actives, abrasives, breath freshening
agents, mal odour control agents, tooth desensitizers, salivary

sti mul , ' teri al ents., And . conbi,nat.i ons. ther eof . . I S _under st ood
hat T CreaeaERER i wfACE 3o SRR RE LS00y bt kel v es
may differ,., there be, sone .co n attriputes and any given material my
serve 3 izﬁpg‘yﬂtﬂ)&gg%&wqm?ﬂp?ﬁn;&?cﬁtﬁ%r e&j 5\““%@0?"“@5@%‘@)#'?@? ssefitt j ves.
[0063] Actives useful herein are optionally present in the conpositions of
the praddbasterialagants s piovideddndh§. FrterdiNe:d, Ard AR5 do Gaffas ef @l.alsgued f ect i ve"
amount of _an active is an anount that is sufficient to have the desired

t her aglet 7.¢19918 ipe@phyatad hieteie by eeferéncet Hené onmmore mntimierobiahagerts subj ect to
whom the active is admnistered, w thout undue adverse side effects (such
as t oxptionglly presentini anantimicedHiairaffective spansapunts oypiciybaiue 00595 t&
reasonabl e benefit/risk ratio when used in the manner of this invention.

The spbouf 10%s &rexantlebbest(. 1% @ransilt 30§ by Aeidt! bMBe Wollposiion, Wi t h such
factors as the particular condition being treated, the physical condition

01V Soekmmte.  Tmu et n e ot R e PR

desi r ¢fl1idQ888€ Any orally acceptable antioxidant can be used, including butyrated
hydroxyanisole (BHA), butyrated hydroxytoluene (BHT), vitamin A, carotenoids,
vitamin E, flavonoids, polyphenols, ascorbic acid, herbal antioxidants, chlorophyll,
melatonin, and mixtures thereof.

[0067] The compositions of the present invention optionally comprise a
sialogogue or saliva-stimulating agent, useful for example in amelioration of dry
mouth. Any orally acceptable saliva stimulating agent can be used, including without
limitation food acids such as citric, lactic, malic, succinic, ascorbic, adipic, fumaric,
and tartaric acids, and mixtures thereof. One or more saliva stimulating agents are
optionally present in a saliva stimulating effective total amount.

[0068] The compositions of the present invention optionally comprise an
orally acceptable zinc ion source useful, for example, as an antimicrobial,
anticalculus or breath-freshening agent. One or more such sources can be present.
Suitable zinc ion sources include without limitation zinc acetate, zinc citrate, zinc
gluconate, zinc glycinate, zinc oxide, zinc sulfate, sodium zinc citrate and the like.

One or more zinc ion sources are optionally and illustratively present in a total
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regi men. [0064] The conpositions of the present invention optionally
conprise a stannous ion source useful, for exanple, in helping reduce

gi ngi vi t iwWQ 2pd6agsms3 cal cul us, caries or sensitivity. OneComsScesa4EeLh
sources can be present. Suitable stannous ion sources include without
limtation stannous fluoride, other stannous halides such as stannous
chl ori de di hydrate, stannous pyrophosphate, organic stannous carboxyl ate
salts such as stannous formate, acetate, gluconate, lactate, tartrate,

| at e, I ' | o i ke.
or - oAU CRARt Ot SubBL S clol AR AR RP Lt SBELER R e i

t ot al anount of apout 0.01%to about 10% for exanple about 0.1%to about 7%
or aboithe PAMRYSHIRBut 5% by wei ght of the conposition. [0065] The

conposi tions of the present invention optionally conprise an antim crobi al
(e.g., anti09&8] er Tae)cangeesitiorenel Bie RinseNt iventef APEoRAY FRMBHES &% .

Sui tabl e exanples include without |imtation copper (lI1) conpounds such as
coppeantfplaque (d.gy, iptbmuef disripliog), agant f &ne emmorg ek adents £aA S IEsellur ces

such as zinc acetate, zinc citrate, zinc gluconate, zinc glycinate, zinc

oxi dejn zh R@tiplaghiateferride sotdl amonhtc Saitablatantipfuiesdgentadiducswitbaut s
t hereof such as magnesi um nonopot assi um pht hal at e, hexeti di ne, octeni di ne,

sangujiRfkdidle sthRBad! ksidinrelhesiufieandetroptien dxiterbieethizoky | qopolydisni um
chl orides such as cetylpyridiniumchloride (CPC) (including conbinations of
CPC Wit b, 2Nt MlhfdiniBBRY WBdIvol. Pabame Gildasnyldy, Wiisddeosikidasainttea,

calcium lactate, calcium glycerophosphate, strontium polyacrylates and chelating

agents such as citric and tartaric acids and alkali metal salts thereof.

[0070] The compositions of the present invention optionally comprise an
anti-inflammatory agent. One or more such agents can be present in an anti-
inflammatory effective total amount. Suitable anti-inflammatory agents include
without limitation steroidal agents such as flucinolone and hydrocortisone, and
nonsteroidal agents (NSAIDs) such as ketorolac, flurbiprofen, ibuprofen, naproxen,
indomethacin, diclofenac, etodolac, indomethacin, sulindac, tolmetin, ketoprofen,
fenoprofen, piroxicam, nabumetone, aspirin, diflunisal, meclofenamate, mefenamic
acid, oxyphenbutazone and phenylbutazone. One or more anti-inflammatory agents
are optionally present in the composition in an anti-inflammatory effective amount.

[0071] The compositions of the present ‘invention optionally comprise an
H, histamine receptor antagonist. Ha antagonists useful herein include cimetidine,
etintidine, ranitidine, [CIA-5165, tiotidine, ORF-17578, lupititidine, donetidine,
famotidine, roxatidine, pifatidine, lamtidine, BL-6548, BMY-25271, zaltidine,

nizatidine, mifentidine, BMY-52368, SKF-94482, BL-6341A, ICI-162846,
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N-t et radecyl - 4- et hyl pyri di ni um chl ori de, i odine, sulfonam des,

bi sbi guani des such as al exi di ne, chl orhexi di ne and chl or hexi di ne

di gl uconawve,20w/qeeTsBdi no derivatives such as del nopi nol &ou/usecadpi1I64 ,
magnol i a extract, grapeseed extract, nenthol, geraniol, citral, eucal yptol,
anti biotics such as augnentin, anoxicillin, tetracycline, doxycycline,

m nocycl i ne, netroni dazol e, neonycin, kananycin and clindanycin, and the

i ke. O her suitable anti bacterial agents include non ionic and ani oni c

antib e e _non-ionic
ant i bi%@“@? t@\n % 752 \I%ég?‘ﬁg Q@{Y 2514‘#4 IP?(VS'RE{ f"ﬁ%‘bl gg%eé‘t' W8ncat i oni c
ant i bac rlal n such as_al kyl phenox he

cycl oév&f} @%H&E?O -356,d2- 1§B%Z/,dF'8 ng%?ntﬁﬁ‘érwm HrRianydiegol-s;

cycl oal k I-phenols phenol i ¢ conmpounds; hal ogenated carbanil i des;

hal og &4 88 HBt408,4.and mixberesilereef.c esters: hal ogenated di phenyl ethers,
and m xtures thereof. A particularly sui tabl e non-ionic anti bacteri al agent

i s a di phel@072dt heFhes gompasitiang, of ther prekent ow2htitry diptiopially pbepyise ed her
(Triclosan) and 2,2l -di hydroxy-5,5 | -di bronodi phenyl ether. A further

i1l ustnuéiente $ti1imbl@ﬁ1uu%tﬁftsllindmé baahirrs, ahinagas)tamind aciay,] d8d niRktubsS.  Pat ent
No. 5,776,435 to Gaffar et al., issued July 7, 1998 incorporated herein by

ref er eiereof. Onevigimii® Michild WikdrAiREalC agRNtS, ahRindRb! OMfaYinP! Bseflim i N an
antimcrobial effective total anount, typically about 0.05%to about 10%

for eb@ﬁﬁtﬁe@&@“hx%rﬂ ?@IIEOaélgomcoﬁr(émﬂe‘gﬁhgﬂbxm%f %ﬁo&@dﬁ?&’ﬁﬁh{ aﬁ’é}a [ 0066]

The conpositions of the present Inventl optional P’y conprrse

SEE ;?Wﬂ&genz@w aQl? i AOREREARNG AlkRY Aot aRBRioHSF sUp;')Iré%le% i ng

include amino acids (such as L-tryptophane, L-lysine, methionine, threonine,
levocarnitine and L-carnitine), lipotropics (such as choline, inositol, betaine, and
linoleic .acid), fish oil (including components thereof such as omega-3 (N-3)
polyunsaturated fatty acids, eicosapentaenoic acid and docosahexaenoic acid),
coenzyme Q10, and mixtures thereof.

[0073] The compositions of the present invention optionally comprise a
nutrient. Suitable nutrients include vitamins, minerals, amino acids, and mixtures
thereof.  Vitamins include Vitamins C and D, thiamine, riboflavin, calcium
pantothenate, niacin, folic acid, nicotinamide, pyridoxine, cyanocobalamin, para-
aminobenzoic acid, bioflavonoids, and mixtures thereof. Nutritional supplements
include amino acids (such as L-tryptophane, L-lysine, methionine, threonine,
levocarnitine and L-carnitine), lipotropics (such as choline, inositol, betaine, and
linoleic acid), fish oil (including components thereof such as omega-3 (N-3)
polyunsaturated fatty acids, eicosapentaenoic acid and docosahexaenoic acid),

coenzyme Q10, and mixtures thereof.
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hydr oxyani sol e (BHA), butyrated hydroxytol uene (BHT), vitamn A
carotenoids, vitamn E, flavonoids, polyphenols, ascorbic acid, herbal

ant i oxi damopocatsBBophyl |, nel at oni n, and m xt ures ther ecff/USp@BOFI164he
conpositions of the present invention optionally conprise a sial ogogue or
saliva-stinulating agent, useful for exanple in anmelioration of dry nouth.
Any orally acceptable saliva stinulating agent can be used, including
without Iimtation food acids such as citric, lactic, malic, succinic,

ascor bi c, {-Di{C, ric tartaric acids, and mxtures thereof. One or
nore sali vﬂﬂ]m a}}Lél”%S"Hjé)gﬁ{agsaP{e t@%t‘?rgﬁﬁrﬂtl ins;pﬁggn?ptilqpaﬁysgqmggse
stinul ating effective fotal unt, 0068] The conpositions of the present
i nvenP! G Bpt %Hﬁ%?lﬁyprekﬁﬁﬁ f@@’%ﬂ"ﬁm‘a‘{;rpw'&‘]téégt%ﬂﬂygp% Adch @8 RRIQXiEe- usef ul |
for exanple, as an antimicrobial, anticalculus or breath-freshening agent.
One ofr % uEAZYBES c e3MY e e PGS RiISTUPENDL A8geNts| Meichoras opaR@s, | ncl ude
w thout limtation zinc acetate, zinc citrate, zinc gluconate, zinc
gl yci glic@anyiase, apd @lucospmxidagef at e, sodium zinc citrate and the |ike. One
or nore zinc ion sources are optionally and illustratively present in a
t ot al anount of about 0.05%to about 3% for exanple about 0.1 %to about
1% by weight of the conposition. [0069] The conpositions of the present
invention optionally conprise an apMEpHeD$e (e.g., plaque disrupting)
agent. One or nore such agents can be present in an antiplaque effective
total amoupio753ui (AEhBdSHré Prénded 860 $elaf of PréwHE diintdl Vhries comprising
administering a safe and effective amount of an oral care composition to the oral
cavity of the subject, the composition comprising: a water-soluble calcium salt, a
chelating agent, and a fluoride-providing agent. The oral care composition is
contacted with the oral surface of the mammalian subject to thereby provide fluoride,
calcium, and phosphate ions to promote remineralization and prevent
demineralization of the teeth in a highly efficacious manner, without any negative
interaction between the water-soluble calcium salt, fluoride-providing agent,
chelating agent, and the orally acceptable vehicle.

[0076] In various embodiments, it is preferred that the oral care
composition is applied and contacted with the oral surface. The dentifrice,
confectionery, or mouthwash prepared in accordance with the present invention is
preferably applied regularly to an oral surface, preferably on a daily basis, at least
one time daily for multiple days, but alternately every second or third day. Preferably
the oral composition is applied to the oral surfaces from 1 to 3 times daily, at a pH of

about 4.5 to about 9, generally about 5.5 to about 8, preferably about 6 to 8, for at

least 2 weeks up to 8 weeks, from two years to three years, or more up to lifetime.
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limtation stannous, copper, magnesium and strontium salts, dinethicone
copol yol s such as cetyl dinethicone copolyol, papain, glucoanyl ase, glucose
oxi dase, wopea)6/ws&isei um | act at e, cal ci um gl ycer ophosphat eCTatSeasoir1n

pol yacryl ates and chel ati ng agents such as citric and tartaric acids and

al kali metal salts thereof. [0070] The conpositions of the present

i nvention optionally conprise an anti-inflammtory agent. One or nore such
agents can be present in an anti- inflammatory effective total anount.

Suitable anti-jnflammtory agepts incl.ude w. S0 tat| i dal
agents sudf0&E §€W8F§ﬂés éﬂgﬂﬁﬂ PER Y Wivgméer??%gﬁ/d Elﬁ;? né?edrsgpdg)f’ qgge nts
(NSAI Ds) such as ketorol ac, flurhiprofen, |buprofen. napr

i ndorfEaataenh or preyestioRaf, systasais| ﬁ%&rdﬁm Siveh @fhﬁ ‘“%QIPY%@&@B,( S gysral' n,

ket oprofen, fenoprofen, piroxicam nabunetone, asg(ieri n, Ei f.l unj sal,

mec| ofystemist bealtre charetarizadi by 2058ANGHAR IR I5¥nel SRUSIBRESHE RISYSEIRC one or
nore anti-inflanmmtory agents are optionally é)_resent in the conposition in
an andiseasys, asucht asy cafdicestuler dlisrase, §toiel]digheiesospyaie FRHHIrANITYt he
present invention optionally conprise an H2 hi stam ne receptor antagoni st.
H2 anhre@Bh s premsiafdlbnb eowibirth nigideintznte(indiuding associdted pest-paitimi di ne,

| Cl A-5165, tiotidine, ORF-17578, lupititidine, donetidine, fanotidine,

r oxat glirfiotiopl ihatd ibiBgic/deév@ldpthdital lBhcdBanBMésadiatell incristd diskeof
ni zat1dine, mfentidi he, BMY-52368, SKF-94482, BL-6341A, |ICM

62846, 1,83)ix0t | 81,88 mW¥ichs 7 HEludeR1Re s Zis b2 3408,S.| Petérti Pablicaioh634,
bi sfe"r?to?t |'t)|§{é, gilj.l ot'in |r(1)e ﬁbroti di ne, HE-30-256, D 16637, FRG 8813,

FRG 84003/026 687 LB &t al-published November 6, 2003,

[0078] The oral compositions of the present invention may be prepared by
suitably mixing the ingredients. For instance, in the preparation of a mouthrinse, the
water-soluble calcium salt, fluoride-providing agent, and chelating agent are
dispersed in a mixture of ingredients, e.g., alcohol, humectants, surfactants, and
flavor are then added and mixed. The ingredients are then mixed under vacuum for
about 15-30 minutes. The resulting rinse product is then packaged. Dentifrices are
prepared similarly, additional thickener and abrasives agents being included in the
last step.

[0079] The invention is illustrated in the following examples.

Examples

Example 1

[0080] An oral care composition is prepared with the materials of the
following table. Calcium glycerophosphate (CGP) is present in the composition at

0.13% by weight and delivers calcium ions to the composition. Sodium fluoride is
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643728, HB-408.4, and m xtures thereof. [0072] The conpositions of the
present invention optionally conprise a nutrient. Suitable nutrients

i ncl ude woamaws7sai neral s, am no acids, and m xtures tRerTaskoosviiiam ns
include Vitam ns C and D, thiamne, riboflavin, calcium pantothenate,
niacin, folic acid, nicotinam de, pyridoxine, cyanocobal am n,

par aam nobenzoi ¢ acid, bioflavonoids, and m xtures thereof. Nutritional
suppl ements include am no acids (such as L-tryptophane, L-Iysine,

chol | RBeS5i b B CoRBosiiRt 23,8214 R ER6nEand)acnRR, nupr o itpg,™ " °°

conponent s thereaf, such as a- N- ol yunsaturated fatty acids,

ei cos RIS C?QK?%O‘QWH B‘g{‘ﬁgﬁﬁg%&‘eh%%'ghtﬁ Besenbinhgneoropositiama@t mi xt ur es
t hereof . [007339 The conpositions of the present invention optionally

conpr i s@%P¥elahb and peeyanis PesciRitatipe of éhe palcivar ionistfeam se GEMandite ~ ami no
acids, and m xtures thereof. Vitam ns include Vitamns C and D, thiam ne,
ri bof Ifiygride ierg foonihsarediumefiaorisle. niTheiraduétadn i plaiqde foircatidrand dies

pyri doxi ne, cyanocobal am n, paraam nobenzoic acid, bioflavonoids, and

m xt urdesiveryeofe odlciuNutions iaodaflucsidepioaseot thei teddthidrodtes Guasisisgly igh as
L-trypt ophane, L-Iysine, nethionine, threonine, |evocarnitine and

L- cami¢vete)of rehpodraiipition (rsugibting dehedli dfies! H96 1A préRindd Maw aBAtd) i nol ei ¢
acid), fish oil (including conponents thereof such as onega-3 (N 3)

caries from developing.

Ingredient Weight Percent
Sorbitol 70% 30.000
Xylitol 10.000
Deionized Water 39.560
Polyethylene Glycol 600 1.000
Carboxymethyl Cellulose 1.000
(CMC7MF)
Xanthan Gum 0.300
Sodium Saccharin 0.200
Tetrasodium Polyphosphate 1.000
Sodium Fluoride 0.320
Calcium Glycerophosphate 0.130
Abrasive silica 5.000
(Zeodent 115)
Thickening Silica 8.000
(Zeodent 165)
Titanium Dioxide 0.500
Sodium Lauryl Sulfate 2.000
Flavor Qil 0.900
Methyl Paraben 0.075
Propyl Paraben 0.015
Total 100.0
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pol yunsaturated fatty acids, eicosapentaenoic acid and docosahexaenoi c
acid), coenzyne QLO, and m xtures thereof.[0074] The conpositions of the
present iwoentdmws75epti onal ly conprise proteins. Suitabl ecprust@sns2isacl ude
m |k proteins and enzynes such as peroxi deproduci ng enzynes, anyl ase,
pl ague-di srupting agents such as papain, glucoanyl ase, and gl ucose oxi dase.
METHODS [ 0075] Methods are provided to treat or prevent dental caries
conprising adm nistering a safe and effective anount of an oral care
conpo the oral cavity of the subject, the composition conprising:
a matgééggﬂu%fe calciumsalt, a chelating agent, and a fluoride-providing
agent. The @@ cq& ﬁgﬁgSltlon 1.S contactﬁg with the oral surface of the
marmal ian ¢ ?Llct 0 Of B FOMPESiHiaR is PiRpare aceAidutn EXtariBHos PRt e i ons
0 pronote renlnerallzatlon and prevent demi neralization of the teeth in a
h| ghl yOEIRAsHioR; ipGdgE Ak INcreasasbamonnt, of egeabiens havirg Act355h yewaight t he
wat er-sol ubl e calciumsalt, fluoride-providing agent, chel ating agent, and
the orBethyl parebpr APHC0.03BYschewe|ghd PEIPY patatsnouEhe atradinireh nateriih the
preferred that the oral care conposition is applied and contacted with the
oral sonfrosdionTie rdduntad rto c85.96%nfbyc wietgits v, Substarmiatipveailaprrep@iedn i n
accordance with the present invention is preferably applied regularly to an
oral gemireralizatioafaedaddres preverdionlare BaRievedat | east

Example 3
[0082]  An oral care composition is prepared by admixing the ingredients in

the fbllowing table.

Ingredient Weight Percent
Sorbitol 70% 40.000
Deionized Water 39.280
Polyethylene Glycol 600 1.000
Carboxymethyl Cellulose 1.000
(CMC7MF)
Xanthan Gum 0.300
Sodium Saccharin 0.200
Tetrasodium Polyphosphate 0.500
Sodium 1.100
Monofluorophosphate
Calcium Glycerophosphate 0.130
Abrasive Silica 5.000
(Zeodent 115)
Thickening Silica 8.000
(Zeodent 165)
Titanium Dioxide 0.500
Sodium Lauryl Sulfate 2.000
Flavor Oil 0.900
Methyl Paraben 0.075
Propyl Paraben 0.015
Total 100.0
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one tinme daily for nmultiple days, but alternately every second or third
day. Preferably the oral conposition is applied to the oral surfaces from1l
to 3 ti mewodasdogg7sat a pH of about 4.5 to about 9, generaltivs2@boutich. 5 to
about 8, preferably about 6 to 8, for at |east 2 weeks up to 8 weeks, from
two years to three years, or nore up to lifetine.[0077] Conpositions of the
present invention nmay al so be used for the treatnent or prevention of
system c¢ di sorders, such as the inprovenent of overall systemi c health

char a i by a reduction in risk of devel opment of system c diseases,
such ptcly q’ vascul ar di sease, stroke, diabetes, severe respiratory

i nfection, tuce and.low birth weight infants (including associated
post - part uﬁ@@g?uﬁ%?rﬂﬂﬁgfoﬁ‘snéuhoPB%iQ:PE%PE@R%%rﬁC&PrCF%éQ itls folloxyiag

associ ated increased risk of nortality. Such nethods include those

di scl 65@8- i Raeh formpgation ceniginsc8328n byossigbeedinm fimoyjde asd &il3% pwbl i shed
Novenber 6, 2003. [0078] The oral conpositions of the present invention nmay
be pr eyrigkidcalgiusuplyagiophasphiatg. tFreemulaioad! entind 01500 dyaneight T8PPhe
preparation of a nouthrinse, the water-soluble calciumsalt,

f 1 uor ifdenayation @icoytaige0i75% My whighaTiSRP, ageiforrautidh pessamhsi N0% By xt ure of
ingredients, e.g., alcohol, humectants, surfactants, and flavor are then

added veeightT8PR. Alh€orimgstRiisedtesoralight BefhalveREns DABI a WASKHEOF Watgbout
15-30 minutes. The resulting rinse product is then packaged. Dentifrices

ar e pngpRrs Gusiabidn®d, |icad Btkdreng! and sl ass. aBshPRAsiaies AGcBisSahel ng

included in the | ast step.
anti-caries effective amount of soluble fluoride. Formulation 3, having a TSPP

concentration of 1.0% by weight provides the highest amount of soluble fluoride.

Formulation Sodium Calcium Tetrasodium
Fluoride | Glycerophosphate | Polyphosphate
(TSPP)
1 0.32% 0.13% 0.50%
2 0.32% 0.13% ‘ 0.75%
3 0.32% 0.13% 1.00%
Example 5

[0084] Formulations A and B are prepared according to the following table.
Formulation A is prepared with 63% by weight sorbitol, 1% by weight polyethylene
glycol (600 MW), 1.1% by weight sodium monofluorophosphate (MFP), and a flavor.
Formulation B is prepared with 68% by weight sorbitol, 1% by weight polyethylene
glycol (600 MW), 1.1% by weight sodium monofluorophosphate (MFP), and a flavor.
The formulations A and B4 are also prepared and are substantially identical to A
and B, respectively, except for having 0.5% by weight tetrasodium polyphosphate is

added to each formulation. All formulations are brought to final volume with a
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[0079] The invention is illustrated in the follow ng exanpl es. Exanpl es
Exanple 1 [0080] An oral care conposition is prepared with the naterials of
t he fol | owmbrgoseaktse. Cal ci um gl ycer ophosphate (CGP) is predsntosionishe
conposition at 0.13% by weight and delivers calciumions to the

conposi tion. Sodiumfluoride ispresent in the conposition at 0.32% by

wei ght and delivers fluoride ions to the conposition. Tetrasodi um

pol yphosphate (TSPP) is present in the conposition at 1.0% by wei ght and

preve ect pi i t ipumions. from.the an fluoride
i ons %%ﬁr@%hy %%tl%bm%pﬁg%‘r i %lg'_fac(%@s,r &T&cts;ﬁ@ﬂ' i nm”bef & 'Cfrbr(?iatrggjﬁ dAd the
deliv f .. iumigns and fluoride.ions, tq the teeth provides |
sur pr ﬁé%ﬂgﬁﬁ'ﬁ% %ﬂ%néilgl ?r%\@g?seﬂfer?é?ram'qaa'?bW%%tr@?ﬁsqg%@to%‘l‘ff@?’déﬁ?i es and
al so prevents_new dental caries_from devel gpi ng. Exanple 2 [0081] An oral
care ¢GRE5 +FB r?@,acg‘?reﬁéf?@éeam’ﬁ@at Gobix Arihsiella  omprtocgo nfStedisiellan
i ncludes an increased anount of parabens having 0.125% by wei ght net hyl
par abdi1e4APTRG 2Berdfia erepaces.oRyaviqencie eatigeTh Esaudombnas aseiginosay t he
conposition is reduced to 38.96% by weight. Substantially simlar results
i n r erfPSARSOIMON@S ftiden Stephylesoquuevamntusnand &Staphilesssbus Bsaompbie/us0082]  An
oral care conposition is prepared by adm xing the ingredients in

as compared to formulations without TSPP.

Formulation
Ingredient A Aq B B4
Sorbitol 63 63 68 68
Polyethyiene Glycol 600 1 1 1 1
Sodium Monofluorophosphate 1.1 1.1 1.1 1.1
Flavor 1.0 1.0 1.0 1.0
TSSP 0.5 0.5 0.5 0.5

Example 6
[0085] Formulations C and D are prepared, each having 40% by weight
water content. Formulation C includes 0.25% by weight TSPP and has an increased

microbial robustness as compared to formulation D which does not include TSPP.

Formulation Ingredients
C 40% Sorbitol
40% Water
0.13% Calcium glycerophosphate
1.1% Sodium monofiuorophosphate

D 40% Sorbitol

40% Water

0.13% Calcium glycerophosphate
1.1% Sodium monofluorophosphate
0.25% TSPP
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the follow ng table. Exanple 4 [0083] Formulations 1, 2, and 3 are prepared
according to the follow ng table. Each fornul ation contains 0.32% by wei ght
sodi um f Iworznaeesrsd 0. 13% by wei ght cal ci um gl ycer ophos phatus2006041m64 at i on 1
contains 0.50% by wei ght TSPP, fornulation 2 contains 0.75% by wei ght TSPP,
and formulation 3 contains 1.0% by weight TSPP. Al fornulations are
brought to final volume with a m xture of water, buffers, surfactants,
silica, thickeners, and flavorants. Each formul ati on delivers an

anti -cgri eﬁ Effecti ve amount of soluble fluoride. Formulation 3, having a
TSPP ati on of 1.0% by wei ght provides the highest amobunt of sol uble
fluoride. Exa 5 [0084] Fornul ations A and B_are . pr are%e cor ing to
the fol | onlfRp abl':eomlﬂdﬁt&?ﬂl & i §n Prepared, @ﬁa escrinedh ”gsg(?%?/‘p a% orbitol,
1% by wei ght pol yet hyl ene glycol (600 M/g 1% by wei ght sodi um

nonof |axidﬂ@pabssmﬁxd@3(ea%)by wgh’ascvnbaoblo rbmvafelgbhne ¥ Paraieay @t wi t h 68%
by wei ght sorbitol, 1% by wei ght pol yethylene glycol (600 MN, 1.1% by

wei ght0.& i oy wargbﬁlpnopyimaualpmaipees(m)vesanm@ atididiporof mavebens tlthe i ons Al
and Bi are al so prepared and are substantially identical to A and B,

r espegbinvightion ?l@\@cms Hrgatéraricrgbial bSbuztnewsi ghitcotretared dditbenfpohylptios phat e i s
added to each fornulation. Al fornulations are brought to final vol une

W th apincubp8radenyat er, buffers, surfactants, and silica. The addition of
TSPP to formul ations A and Bi provides greater mcrobial robustness
agai nst Burkhol deri a

Example 8

[0087] The oral care composition according to Example 1 is administered
to a German shepherd subject having advanced carious lesions. The composition is
spread on the oral and dental surfaces of the animal with an applicator once daily for
two years to reduce the amount of S. mutans in the oral cavity and remineralize the

teeth.

Example 9

[0088] The oral care composition according to Example 1 is administered
to a human subject having no existing dental caries. The composition is applied with
a toothbrush twice daily for three months to prevent dental caries and reduce plaque
formation.

[0089] The examples and other embodiments described herein are
exemplary and not intended to be limiting in describing the full scope of

compositions and methods of this invention. Equivalent changes, modifications and
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cepaci a, Enterobacter cloacae, Escherichia coli, Klebsiella oxytoca,

Kl ebsi el | a pneunoni ae, Serratia marcescens, Providencia rettgeri,
Pseudonomaie 20@vasgisaosa, Pseudononas putida, Staphyl ococea3/isaeososzi6and

St aphyl ococcus saprophytics as conpared to formul ati ons wi t hout TSPP.
Exanple 6 [0085] Fornulations C and D are prepared, each having 40% by
wei ght water content. Formulation C includes 0.25% by wei ght TSPP and has
an increased mcrobial robustness as conpared to fornulation D which does

not ingl: TSPP. Exanpl e, 7.[ 0086] For.nul ation D i s prepared, as described in
Exarrpln\}eé"éﬂ%ﬁ%l%ic?&eﬂ 'Sn%fPP?/d'{"W@?%d@@%@%d 5PMBSS Wss%?cﬁﬁ%ﬁ?d% ”WSB/S’ by

wei ght n&tgﬁhgfﬁraben agd 0.015@@b¥ wei ght prop&{,paraben preservatives.
The adBRt? ths5cqBe f theoPresant ipyeRiion: With syPstandally sirilar éesuliscr obi al
robust ness as conpared to the formul ati on without parabens. Exanple 8
[0087] The oral care conposition according to Exanple 1 is admnistered to
a German shepherd subject having advanced carious | esions. The conposition
is spread on the oral and dental surfaces of the animal with an applicator
once daily for two years to reduce the anmobunt of S. nmutans in the oral
cavity and rem neralize the teeth.
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Exanple 9 [0088] The oral care conposition according to Exanple 1 is
adm ni stered to a human subj ect having no existing dental caries. The
conposi t iwo 20&/@pPBi ed with a toothbrush tw ce daily forctrhuse@soonishs to
prevent dental caries and reduce plaque formation. [0089] The exanples and
ot her enbodi nents descri bed herein are exenplary and not intended to be
limting in describing the full scope of conpositions and nethods of this

i nvention. Equival ent changes, nodifications andvariations of specific
enbodi nents, materials, conpositi nd nmet hods may be nmade within the
scope of the present invention, &ﬁpﬂwghbstantially simlar results. CLAI M5
What is clainmed is: 1. An oral care conposition, conprising a water-soluble
cal ci um salMhat is d@iglestisng agent, and a fluoride-providing agent. 2. An oral
care conposition according to claim1, wherein said watersol uble cal cium
salt is selected fromthe group consisting of: calciumchloride, calcium
acetate, calciumbutyrate, calciumcitrate, calciumlactate, cal cium

sal i cyl at eq. cal &h Wralgtare ecorbusstidra t@maising anwatesisotube calgiwafsalt3a An or al
care conposition according to claim2, wherein said watersol uble cal cium

sal t goiBfin$8§esabid umughué@rr@ndjiﬂgwg@hﬁ. 4. An oral care conposition
according to Claim3, wherein said cal cium

2. An oral care composition according to claim 1, wherein said water-
soluble calcium salt is selected from the group consisting of: calcium chloride,
calcium acetate, calcium butyrate, calcium citrate, calcium lactate, calcium

salicylate', calcium glycerophosphate, and combinations thereof.

3. An oral care composition according to claim 2, wherein said water-

soluble calcium salt comprises calcium glycerophosphate.

4. An oral care composition according to claim 3, wherein said calcium
glycerophosphate is a mixture of a-calcium glycerophosphate and g-calcium

glycerophosphate.

5. An oral care composition according to claim 1, comprising from about

0.01% to about 1% by weight of said water-soluble calcium salt.

6. An oral care composition according to claim 5, comprising from about

0.08% to about 0.3% by weight of said water-soluble calcium salt.
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gl ycerophosphate is a m xture of a-cal ci um gl ycerophosphate and /?-cal ci um
gl ycerophosphate. 5. An oral care conposition according to claiml1,
conpri si nyofzn@mestsout 0. 01 % to about 1% by wei ght of saicu/usatsn4=ed ubl e
calciumsalt. 6. An oral care conposition according to claimb5, conprising
from about 0.08%to about 0.3% by wei ght of said water-soluble calcium
salt.7. An oral care conposition according to claiml1l, wherein said
chel ating agent is selected fromthe group consisting of: tetrasodi um
pol yphosphat e, hexamnet aphosphat.e ent asodi um. t rj a ot assi um
pol yphosphht e, %QFﬁ‘!cﬁ%gﬁﬁ P&ﬁ&'of‘r%FB ".‘gg‘? C%moi’%%%&egégn%?s%ﬂ? on
according to claim?7, wherein said chel ati ng g%ent corrprilse t trt sodi um
pol ypageiphis eselecteghnirgpy| the o BEOURL rRHEISENG n 05 c &BFasCAL ™ opelyaﬁ?’r?@,a ther ei n
said chelating agent is present at about 0.25% to about 2%?\ wei ght. 10.
An or héxaraetapbospiwde i pamasasiondringosrhate, dptiarOtagH U Q1RGP \éfﬁal i ng agent
is present at about 0.5%to about 1% by weight. 11 . An oral care
conposérmbipatiens tretésfg to claim 1, wherein said fluorideproviding agent is
at least partially water-soluble or conpletely water-soluble. 12. An oral
care conposition according to claim11l, wherein said fluorideproviding
agent conprises sodiumfluoride.

8. An oral care composition according to claim 7, wherein said chelating

agent comprises tetrasodium polyphosphate.

9. An oral care composition according to claim 1, wherein said chelating

agent is present at about 0.25% to about 2% by weight.

10.  An oral care composition according to claim 9, wherein said chelating

agent is present at about 0.5% to about 1% by weight.

11.  An oral care composition according to claim 1, wherein said fluoride-

providing agent is at least partially water-soluble or completely water-soluble.

12.  An oral care composition according to claim 11, wherein said fluoride-

providing agent comprises sodium fluoride.
13.  An oral care composition according to claim 11, wherein said fluoride-

providing agent is present in an amount sufficient to provide from about 200 ppm to

about 3000 ppm fluoride ion to said composition.
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13. An oral care conposition according to claim1l, wherein said
fluorideproviding agent is present in an anount sufficient to provide from
about 200wppmdmwsmbout 3000 ppm fluoride ion to said corpodisteosnszid4s An
oral care conposition according to claim 11, wherein said fluorideproviding
agent is present in an anmount from about 0.001 %to about 3% by weight. 15.
An oral care conposition according to claiml, further conprising xylitol.
16. An oral care conposition according to claim 15, wherein the weight
ratio of xylitol to water-solu

le cal ci.um,salt. is, f 1 .to about
200 1 ¢ 1744an 8P TaLCATE SHMBLI Srrorbiatdm £ PaRe Rl fhridel ° 273
weight ratio is fromabout 65:1 to_about : 8. . An | car
conpo$reviding A6t igiRkgsery "&?aﬁmqn?\imm @Pwﬁgﬁ%‘%&%k’e% g%%%SQI%{I onis
selected fromthe group consisting of: nmouth rinses, nmouth washes, |iquid
dentifrices, dental filns, dental strips, paint on gels, dental beads,
confectionaries, |ozenges, guns, toothpastes, dental gels, dental creans,
and tooth powdeAs. orkd.caka compositiore ansafstig tto otlale cbr BIrhgr tGEMeRTEsing 1,
further conprising at |east one of a surfactant, a humectant, a sweetener,
a thi ggktopr, an abrasive, a flavorant, an antibacterial agent, and a
preservative.20. An oral care conposition according to claim 19, conprising

a preservative selected fromthe group consisting of: parabens,
dehydr oaceti c acid,

16.  An oral care composition according to claim 15, wherein the weight

ratio of xylitol to water-soluble calcium salt is from about 10:1 to about 200:1.

17.  An oral care composition according to claim 16, wherein said weight

ratio is from about 65:1 to about 80:1.

18.  An oral care composition according to claim 1, wherein said oral care
composition is selected from the group consisting of: mouth rinses, mouth washes,
liquid dentifrices, dental films, dental strips, paint on gels, dental beads,
confectionaries, lozenges, gums, toothpastes, dental gels, dental creams, and

toothpowders.
19.  An oral care composition according to claim 1, further comprising at

least one of a surfactant, a humectant, a sweetener, a thickener, an abrasive, a

flavorant, an antibacterial agent, and a preservative.
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sorbic acid, sodium benzoate, potassium sorbate, and m xtures thereof. 2 1.
A nethod of preventing or treating dental caries in a human or ani mal

subj ect owoppidicsTF3adm ni stering a safe and effective arountS2as/osaicor al
care conposition to an oral cavity of the subject, said conposition
conprising a watersoluble calciumsalt, a chelating agent, and a
fluoride-providing agent. 22. A nethod according to claim2 1, wherein said
wat er - sol ubl e cal cium salt conprises cal cium gl ycer ophosphate. 23. A net hod

according to claim 21, wherein said chelating agent i, sel . fromthe
group cons?&ti ry ofral t erea$8RIPRSITRHI ﬁﬁﬁ%@ﬁ]’ﬂa?‘@, %%é an@t’ ag%rﬁé%ﬁg el,é

pent asodi um tri phosphate, tetrapotassi um pol yphos ha(ﬁ\e , . and conbi.nati ons

t her eplese4tiva sefadtedl freot dheligiHr soR$ising 9f119arah%f5)%i e'&’&f%ﬁcce Bt i on
further conprises xylitol. 25. A method according to claim2 1, wherein

sai d sotbiovdid esddign benpoateepotappiliy syybste, andmiktuges heEeRfposi tion to an oral
surface at |east once daily.26. A nmethod according to claim2 1, wherein

said oral care conposition is selected fromthe group consisting of: nouth
rinses, nmouth washes, liquid dentifrices, dental filnms, dental strips paint

on gels, dental Abgamisd of PréRsiiing M ItteRfing| dertdigesiesdomshumanton@adnals, dent al
gel s, dental creans, and toothpowders. 27. A nethod according to claim2 1,

wher eL iy Sal AofpRkingAa8rfhASRARY L A Odhfe and effective amount of an oral care
composition to an oral cavity of the subject, said composition comprising a water-

soluble calcium salt, a chelating agent, and a fluoride-providing agent.

22. A method according to claim 21, wherein said water-soluble calcium

salt comprises calcium glycerophosphate.

23. A method according to claim 21, wherein said chelating agent is
selected from the group consisting of: tetrasodium polyphosphate,
hexametaphosphate, pentasodium triphosphate, tetrapotassium polyphosphate, and

combinations thereof.

24. A method according to claim 21, wherein said composition further

comprises xylitol.

25. A method according to claim 21, wherein said administering comprises

applying said oral care composition to an oral surface at least once daily.
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further conprises at |east one of a surfactant, a hunectant, a sweetener, a
t hi ckener, an abrasive, a flavorant, an antibacterial agent, and a

pr eser vatwoenoeans7sdn oral care conposition conprising: aLTasba@isomiecd

gl ycer ophosphat e; b) tetrasodi um pol yphosphate; c¢) sodium fluoride; and d)
an orally acceptable carrier. 29. An oral care conposition according to
claim28, further conprising xylitol.

26. A method according to claim 21, wherein said oral care composition is
selected from the group consisting of: mouth rinses, mouth washes, liquid
dentifrices, dental films, dental strips paint on gels, dental beads, confectionaries,

lozenges, gums, toothpastes, dental gels, dental creams, and toothpowders.

27. A method according to claim 21, wherein said oral care composition
further comprises at least one of a surfactant, a humectant, a sweetener, a

thickener, an abrasive, a flavorant, an antibacterial agent, and a preservative.

28.  An oral care composition comprising:
a) calcium glycerophosphate;
b) tetrasodium polyphosphate;
c) sodium fluoride; and

d) an orally acceptable carrier.

29. An oral care composition according to claim 28, further comprising

xylitol.
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