TI TLE OF THE | NVENTI ON | nproved Oral Conpositions Conprising Zinc Ctrate
and/ or Tocopherol Agents CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] The
present invention clains benefit of United States Provisional Application
No. 60/752,341 fil ed Decenber 21, 2005, which is hereby incorporated by
reference in its entirety. BACKGROUND OF THE | NVENTI ON [ 0002] Dent al pl aque
is generally believed to be forned as a byproduct of bacterial growh, and
conprises a dense mcrobial |layer containing a nass of mcroorgani sns
enbedded in a polysaccharide matri x that adheres to surfaces of teeth and
at the gingival margin. Periodontal diseases are inflanmatory disorders

that are the result of conplgxeichBRRWVIDIBONet Ween peri odont opat hogens and
the host's_inmmune systemresponse. Gngivitis is the inflammtion or

i nfection &nprovied @ahEompesitions Compaising Zinsérigate pnddorJupypberol Agents eet h, and
t he cause i s general j b, nHa~i;n the nmouth
g d@%@&%ﬁé&@m %Fﬁﬁl%A N

(particularly the bac ia assocl aque formation) and the
i nf | amma{@®oi] r espbrpeesentiggentiod chims Heeefjiioé PeitektStates Bawvisonala/ bact eri al

bypr oduct, t oxi.ns.. Perl J LIS 1S a.pr. essivel y warsened ate of
di sease &¥P W%N@a&){ %&g‘?ﬂ§|e\‘7.‘fﬁc§“b%g?§&’;wﬁch BRYHBCOB%‘E?WSE’QS recede from
t he teet hefereddedmitcatirasy.t i mately result in destruction of the bone and

peri odontal |iganent. Chro(flié infection and inflammation potentially
results in the subsequerﬁA KeRO QETHEL b@]‘@ﬂrther, bacteria generate

aci ds asypgpg]- pr odpgia p(h_fqué ﬁegehéﬁﬂfﬁélﬁ{redi@%?&%hg@a_g prB&Ed?BPt abl e .
car bohydrates. These aci'ds can di'ssol ve hydroxyapatite, which can result in

t he | ossbesterizbgrentiy anderinprisee p danse mispleipklpyer rgntpiaingiamgese of f or mat i on of
dental CafilESeAisfiEtedald Wanﬁélfs%%}i&evﬁxéé‘ix ﬂ%ﬁhhé}gs! to?Xx?eféEsS&’l«?étﬁ lvity can

occur when protective enanel ‘or” cenentum covering dentin 1s lost, thereby
exposi ngandat thieginginalmavgine Petigddnkad diseasedare inflamomateyidisoktieesthetaze f | Ui d t hat

fills thg narrow denti.nal tubules is exposed.to the uth, it _enables cold,
tactil o et G A e o bR RO bbbl B ¢ e
dentin t gystdnerepptnge. GWjiohtisiisthe helantRBaAdr AfecHbRbMhP giufs kil thee nerve fibers.
Dental caries entajil the |1qQss of engnel/cenentu typically followed by
enzymat i 8F %’ik?nﬁsft&‘?tﬁépﬁﬁ‘fﬂg'}eltfﬁd?@“al%?ésﬁ'éﬁe 13 %F‘é‘ﬁra@]&\?F]E%)/’e‘i’ &WF‘bn that can
penet r at BadidiR ift BRMRbuth GRRLdUThrE e BRYerf 85Hiated QviltbiRquetbintaiBheiny | eading to
ti ssue necrosis. [00041There i's a need for oral care conpositions that

ef f ect | vEleynfaspurtaryrawponw tigsead BY therpreseragoébadtesia/ drcterial bypioduets e,

Pr ef o1 ADloki BOPLALRAAG 180 pRALAS I IEEALE Rk PAeUBELE ARG dImi i b the

effects of oral disease reventing or reducing nulti'ple etiological
fact ors ghgtvitisowhere bdlamed gumsdegn tercasteftvan thedeeth, whideas eltinfdtdye is a

conti nui I Nt erest. | he oral.care figld for Qral. car onpositions that
i nprove ’?e%léft ?‘r‘%ﬁ?ﬁ%‘ﬁb%‘%ﬁe%(%%mbq éeﬁﬁ)eorétﬁ B Ptélra'\’r Tait:] ?Cglﬂrla rthernore, it
i s desi ratflamntationn potentinllg lrestidts in ihe syissdquendloss dflbesth.pr ovi de nul ti pl e treat ment
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degradation of fermentable carbohydrates. These acids can dissolve hydroxyapatite,
which can result in the loss of cementum and/or enamel potentially leading to
formation of dental caries or dentinal hypersensitivity. Dentinal hypersensitivity can
occur when protective enamel or cementum covering dentin is lost, thereby exposing
the dentin tubules to the mouth environment. When the fluid that fills the narrow
dentinal tubules is exposed to the mouth, it enables cold, tactile, evaporative and
osmotic stimuli to be transmitted through the dentin to the pulp, which is then sensed

as sharp pain in the nerve fibers. Dental caries entail the loss of enamel/cementum,



BRI EF SUMVARY OF THE | NVENTI ON [ 00051l n certai n enbodi nents, the invention
Is directed to a nethod of treating an oral surface having dental
sensitivity conprising contacting the oral surface with an oral conposition
conprising an active ingredient conprising a zinc citrate agent and a
potassiumsalt. [0006]In certain enbodi nents, the present invention is
directed to a nethod of reducing astringency conprising contacting the oral
surface with an oral conposition conprising an active ingredient conprising
a zinc citrate agent and a potassiumsalt. [00071In certain enbodi nents,
the present invention is directed to a met hod of reducing formation of
plaque or tartar, caries or mal odor rising contacting the oral surface
with aan@lly Edieped by ¢Wﬂ@§ﬁb’ﬂs§fﬂ’gu&ﬁe g HAENS. HENSATIBHP™eBr i sing a zi nc

citrategagent eﬁ&ﬁat@thegﬁﬁﬁé' i2ahd nIanQ‘%&HHa &, Litinht@FRagingent s, the

pr esent RVErt on 1S |rect to a odo treating i nflammation in an
or al tlasanenec:mmlsmg contacting the inflamed oral tissue with an oral

COMDOS! 1, COTPEAL 080 AELLY &L DG BHEAL nSOILERY Waftethic ol L rate agent

and a t er ol cormain e e present
I nvent i @avdlsprikint exiregressipnady oadlﬁlseqisb,qnef_erablydodhamigmeicﬁi/aruggmdaht conposi tion

corrpnsmg an active in gflent C rrspng a zi.nc Ci rate t and a.
pot assi HhaF EncHRsdo digunish g'ﬁr‘? egs Ef(fﬁglr%)"ﬁ%ﬁg ba;%rﬁgpa%ogﬁ d pol yvi nyl
met hyl  gidi6gica Ridtds that contribute to and/or exacerbate oral disease. There isa
continuing interest in the oral care field for oral care compositions that improve the
treatment of both plaque and tartar formation. Furthermore, it is desirable to have oral
care compositions that provide multiple treatment benefits, such as those oral
compositions that also reduce dentinal sensitivity, caries formation, and /or
inflammation in the oral cavity.
BRIEF SUMMARY OF THE INVENTION
[0005] In certain embodiments, the invention is directed to a method of treating an
oral surface having dental sensitivity comprising contacting the oral surface with an
oral composition comprising an active ingredient comprising a zinc citrate agentand a
potassium salt.
[0006]  Incertain embodiments, the present invention is directed to a method of
reducing astringency comprising contacting the oral surface with an oral composition
comprising an active ingredient comprising a zinc citrate agent and a potassium salt.
[0007]  Incertain embodiments, the present invention is directed to a method of
reducing formation of plaque or tartar, caries or malodor comprising contacting the oral
surface with an oral composition comprising an active ingredient comprising a zinc
citrate agent and a potassium salt.
[0008]  Incertain embodiments, the present invention is directed to a method of
treating inflammation in an oral tissue comprising: contacting the inflamed oral tissue
with an oral composition comprising an active ingredient comprising a zinc citrate

agent and a tocopherol agent.



pol yphosphate. [00101lln certain enbodi nents, the present invention is
directed to an oral conposition conprising: an oral care active

i ngredient conprising a zinc citrate agent and a tocopherol agent, wherein
t he tocopherol agent conprises at | east one conpound chosen fromtocol
(2-nmethyl-2-(4,8,12-trinmethyltridecyl)-6-chroman0l), a-tocopherol
((+)-2,5,7,8- tetranethyl-2-(4,8,12-trinmethyltridecyl)-6-chronmanol),
(3-tocopherol ((+)-2,5,8-trinmethyl-
2-(4,8,12-trirnethyltridecyl)-6-chromanol), y-tocopherol
((+)-2,7,8-trimethyl-2-(4,8,12- trimethyltridecyl)-6-chromanol),
6-tocopherol ((+)-8-nmethyl-2-(4,8,12-trinethyltridecyl)-.. hr omanol ),

a- t ocot [008ol Ipzemairy ?YBbQ%F‘FaﬁSréP%Vf-S?-t (‘WF@,“’I‘Zg flﬁr?ﬁﬁ?éftﬂéﬁ%‘ét}'gf,aﬁ‘ié

tridecatrj -~ 6= g:gg% T ApIeR rienol

(2,5, 8-??‘# ((rir%tg%ﬁgrﬁéz‘%ﬁ , %%1%1??#2?}%y| -317,11- tridecatrienyl)-6-chromanol)
or derivatives oanaix¢ ingeeslienheqrepyisingayanciqitrate agant anha BB hent s, the
present invention js directed to an oral conposition conprising a zinc
salt, aC’HaKeea&enﬁb%rf‘%/phosphate salt having an average chain length of 3 or

| ess, and at | eagtopoliénddlof maleatambgdiidn andipolyyinyhmethyhether andETAI LED

DESCRI PTI ON. OF _THE | NVENTI ON [ 0012] As used t hroughout the present

di scl osHPb’PhP%Bli‘@tés are a shorthand for describing each and every val ue that

is withigybhe r ang@rafinboaln@itticirssehtiavinting & disentet ¢o Bedrelct ed as t he
termnus of the range. In addition, all references cited in the present
di scl osgempesisoteaBPInghcor porated by reference in their entireties. Were

there is a canflidle Mgt EERARnEG Ridrzon I ikeaginesend dighetabsur e and that
e

of a cited rererence, t present 'di scl osure controls. 0%00131I n vari ous
enbodi mapgerst, wheveinghetweopheiahegent FemplineddtilepstonpcoRpaund ot i ng an or al

[ nar ot &t EemRRy B g 2R B o B o PR TR T Ol ot o, ¢ he
oral congeshithprs4sgduteethgltriaddyib-aforadnol)eftpcopherol ((+)-2,5,8-trimethyl-
2-(4,8,12-trimethyltridecyl)-6-chromanol), y-tocopherol ((+)-2,7,8-trimethyl-2-(4,8,12-
trimethyliridecyl)-6-chromanot), 5-tocopherol ((+)-8-methyl-2-(4,8,12-trimethyltridecyl)-
6-chromanol), a-tocotrienol (2,5,7,8-tetramethyl-2-(4,8,1 2-trimethyl-3,7,11-
tridecatrienyl)-6-chromanol), $-tocotrienol (2,5,8-trimethyl-2-(4,8,12-trimethyl-3,7,11-
tridecatrienyl)-6-chromanol) or derivatives or mixtures thereof.
[0011]  Incertain embodiments, the present invention is directed to an oral
composition comprising a zinc salt, a linear polyphosphate salt having an average chain
length of 3 or less, and at least one of a potassium salt or a vitamin.
DETAILED DESCRIPTION OF THE INVENTION
[0012] As used throughout the present disclosure, ranges are a shorthand for
describing each and every value that is within the range. Any value within the range
can be selected as the terminus of the range. In addition, all references cited in the
present disclosure are hereby incorporated by reference in their entireties. Where there
is a conflict between a definition in the present disclosure and that of a cited reference,
the present disclosure controls.
[0013] In various embodiments, the present invention provides methods of

treating an oral cavity having an oral surface, and oral compositions comprising an



one of plaque and tartar, or both, on the oral surface. In certain

enbodi nents, the oral conposition reduces or mtigates gingivitis or
periodontitis for patients presenting synptons of such a disease. In
certain enbodi ments, the oral conpositions reduce sensitivity in an oral
surface, for exanple, a tooth having dentinal sensitivity. In other

enbodi nents, the nethods and oral conpositions reduce inflammtion of oral
surfaces, e.g., oral tissues. [0015] As used herein, an "oral surface"

i ncludes the hard and soft tissues of the oral cavity. As used herein,
"hard tissues” refers to tissues such as the teeth and periodontal support
in an oral cavity, such as that of a mammal. "Soft tissues" refers to

ti ssuesamhngsdmﬂrteogupmgalzmcicmmgme the surfaces of the buccal cavity and
the lik or ex nt.j na enS|t|V|t t | ted with
hard ti E%Oag ﬁ'@ga?t%} dlmeﬁ‘kp \iws u?rﬁﬁzos}/hd’enfedw‘fl ssﬁt}ean%ﬁtﬁ%e?r oot region
covered oh&ommtaumm/@bod@m {he otamsd:rfhee dheeaih egibodinehtsahé ot h i s covered
by enanel. In various enbodi ments, e et hqds, and. conpositions of the

present C?‘HB%W?‘?’Hﬁd‘t‘qeéa"tmU‘&FYeﬁﬁ’é‘g’cht%ilor B%ﬁ‘qdé?%gs fonPRYFBLETE IS i ty, and can

i ncl ude s hBRERA G 2. IREGafEnitAlherdd, #RURS BhipbtitiGiReaiwet Y, for

exanpl e,” reducing inflammation in soft tissues and preventing pl aque,
tartar, senshivity imanipial sustage; farieyample;atoeth aving dentinakseagitivifodn efhen vari ous
embodi ”F{%%Edm%eﬂf‘s Ble SR8 Yds Ghd braf in'bhsox%auéeﬁﬁﬁ’ém%%rp& bl MicRicks, var i ous
oral ammat ory condi t1 ons, suc as gingivitis, peri ogontl tis, oral
Iichen p.lganmi;hSSSps;gren S syndrorre and the like. The oral conpositions can
be pres i n vard ous,.di f.ferent ,forng,. i paste gel,
medi ca ] powdéa‘f edh ef'lnrr"larrfs@mls’ur \/{fééslﬁg‘i’st 00 %d%“ ddggn%sfrs'gésg?ae film
slurry, orﬂpadgamsasabhmémﬂﬂmrcaﬂiﬁuésﬁiéﬁgm tisageswatH ascthe meth antther form of oral

care conpgsitigns known in.the art 017] 1 n vari qus. enbogi nents, the oral
conposi PFBRY ﬁﬁ'r‘?%oé"s‘“é‘ﬁ oLl LA%HY: ?"ﬁb F%@‘FE?{]F “Péﬁ‘él‘f‘a‘]c Eﬁ)f FHSRS IS 2 i on

sour ce. HEXREMIARY tielpundPIhe tdighe, thOfirHedd!of 8 bubdal £y land tHagikpr Rsyent

enbodi nents include zinc salts such as, vﬁghb? zinc Ccitrate, sodium zinc

ci t r at e example. deakina} sensitivity ds ‘QP’G@H‘P&?@“% vyl disshey e 23908 iBxi de, zi nc

sul T at e pazdcitar, RAGA L sa@h{'me%ada ﬁﬁaqéao&g@gﬁkérﬁaﬂuﬁwahaﬁ&de&am thérbonate,
zinc flg ride, zinc ormate actate, zinc oleate, zinc peroxide, zinc
phosp hat:mwrznegmnm?a bpiioss pbl@trei byzemamels ith vadeus, errﬂzoclune;rtseﬁteameéhodm nc tannate,
zi nc oxal c ZSI nc c {hOI’I e _Qr H-ea%s r'ri(pu%re rfLOOl H& cag rticular
enbodi m&f orpﬁ%l%nﬁ(? 8.&"%58‘&#% 87 Ae d herein,
the terand ageiihtfudé abatrent of batmmbé)ﬁd idftﬁ‘l’stsdeb ainmdahemstysfoaaxemﬁle ve conpou nd

having th de5| ed bi ol og ﬁiafl iolo |c chem cal, and/ or mechani cal
ef fectsre mpation ip sp 8?—?“5? s “%Paﬂﬁ%t%ftﬁr'lc\?ﬂesc‘”‘& Fund that form

t he act |sy@1m@p@mawn§gbégo or the agent may conprise the active conpound
and/ or honol ogues, anal ogues, or derivatives thereof. The agents can

cont ai n[GH6] ve c&rprrinvesmbedimenisetha aresernsorah compenitiaas izt and/ Gfppr eci at ed by
one of ?{ffam i o t he{ conponents

t hat do%%lk‘ééeﬁl%%?al rom t{%&ﬂ?ﬁlﬁg’g*gi‘%%@%&tﬁ efdggﬁn%%ugﬁ, for exanpl e,
buf f er s lichirl [elemuss%ognn{s isyrphwme,laeé thfd#ﬁbTéhmreb@mPosmonmnégemsent[ 0019] In the
context .of t ment inc citrate S an active

i ngr edi é’ﬁt boeugéiﬁtgeée’&%mg m fl mguld;ep’fléme PTG e, EP(I)nlfgm%gllégﬁ w?‘%bacterl al ,

ant i pl aghkssthiiide) haditheash, ajwlhﬂﬁerlmhnl(ﬁﬂmaalﬁnryemagwlé soldtionj andbel i eved t hat
in addition to @@VI di n zinc ions in vivo, .th C|trate anl on in particular
cont ri bifP3EE8% 85 Vhe 2B @ 'ﬁﬁié?‘”é‘??faﬂm]éﬂelcelﬁ‘lﬁs%?ns PR ggFledi ent, and as

such i s garf i cul af Ly EnaGihRHE, the ofll BdmBeHitnCoRRPSeslanAtitve [ 0020] Thus, the
zinc ci t rate agtent can include a zinc citrate active conmpound

ingredient that comprises a zinc ion source. Exemplary suitable zinc ion sources for use

in the present embodiments include zinc salts such as, e.g., zinc citrate, sodium zinc

citrate, zinc acetate, zinc gluconate, zinc glycinate, zinc oxide, zinc sulfate, zinc



having a general fornula of Zn3(C6l-1507)2. Zinc citrate can be provided in
an anal ogous hydrated form for exanple, it is commonly avail able as zinc
citrate trihydrate Zn3(C6HSO7) 2. 3H20 or zinc citrate di hydrate
Zn3(C61-1507) 2. 2H20. Al so, zinc citrate is sonetinmes provided as sodi um
zinc citrate Na2Zn2(C6N507)2. Zinc citrate active conpound can be provided
in an oral conposition in several ways; for exanple, it can be fornmed from
the precursors citric acid and zinc chloride, zinc carbonate, or other
common zinc salts that conbine with the citric acid to formthe desired
zinc citrate conpound. [00211lIn certain enbodi nents, the invention provides
oral conpositions that treat an oral surface having dentinal sensitivity.
Dent i nabachiefts, Lin fribyorh&dabeylktiodziascatmmbicrziy fhenslerdnd foxmats; gincy pi cal | y
occurs where protective enapel, or, c ntum coyerin Mo tooth is

| ost. Flctaiscanpolgate FiGPEERNHG NG ﬂ?sg}gaﬁ”eﬁ?‘ﬁ i Tof}g‘los a %y‘g%%%?t s’ %‘\)ﬁcgn there is
gi ngi Vakte%ﬂaﬁa,séiﬁc LBRGRS SirRdxAIRR! ZiREhIBrHS o£%P@GUs theafof.t he cementum to the oral
cavity, thus making the cenmentum susceptible tq dissg#ption. nti nal

sensi ti {00881 of t el aesticsdar sEbAAipgeEh teFCARPIVER 127 &R B FRE™Yodth (i.e.,
dentin) ¢ %?eiﬁ,%@teﬁlq né%ﬁ&” Péfe&ﬁo%Qbﬂp&ftioﬂ%at@ﬁ%ﬁﬁ\ié’dﬁeéco oghd _
concentrations ‘'of acid®r sugars, or netals. Various nethods of reducing
dental #avisg thedesivedtsalegital ephyeiniogisglechemical ansl/ gemeshanicpl effetd M zed that an
effective treatnment for treatj . ' it Vb LAl fif ective and
regul ar agmﬁllﬁ‘fc{epﬂrgfd’ﬁsé’.m %iég%rn gﬁé&ﬂé{rﬁ% ﬂ}a]t% ? gdétn ' tglra aéﬁglﬁrg?/@lg&g? ' pl aque

al | ows pREbRgkagét aldyebmpfisd the activp osapbuidrand e horedieues analeBRes &F i var y

m nerals, thus alleyiating nmuch of.the underlx& 2EHERuR] P2l n. However,
this medkHwRiyes theest TR e FRR R e e RTRPF e TWe cour se of treatnent in

and of isgﬁtﬁkﬁa MSipplecifed VyldRB of @il Iakd i, Eoiggit hay Akthendoapeispai n, or t he
pl ague renoval reginen is too ri‘gé)rous i fective fordafosubj ect

r ine
exper i erthergoipenenisahat slomof detact mi@@?%i@&é © AFVEEIRINTF0r  dent i nal

sensi ti ity enhel:SqfRld & inurfbs ARy BChreseat inhe agtnent conprising a

desensi ti zi Rg' agent via an ordl conpgsition, such as a ntifrice or

nedi cangpal9] The rsthegbntehdn the viarigpsRinbag bmands, zinc iafe B 83PHBET % ons i's known,

i ncl udi ng,.by. way. of, exangl. ' Engredl ent.s . iaRangplaqueous and sodi um
fluori dea,%%%‘f‘%éieﬂiﬁ’ﬁcf‘%sgﬁu%ao‘r%‘@%ry| elffrh&gﬁ%?%ste% e g‘l’c'i"iqﬁm fl ﬁ%y i de, sodium
nonof | uaephesphakatimabdatictivnageht. dris bdievesbthabiviadditioarte pravidingsdicassi um

chloride, potassjumsulfate, sodi.um a Q LU Gl Lk m xt ures
t her eof . IO ¥EP1the EB’?tF&P’r?“é%?f&F‘f}ﬁrnctogggf‘ %EE@EIaH%%%éa?%iﬁgaﬁ?gnpri ses an

active ifgvesiRatent, 134 £ ARRANY SEScutaryeRACOLS injon careicompositipent i n addi ti on

to the zinc citrate agent. In such oral conpositions, th tment may
reduce Sl@0ati vi {Rhupithe Fac girate ag%}l*ﬁ%{bl@?‘“ﬁ? g%@f& atcﬂ‘éetcogﬂfp%{'ﬁcg teeth. By

reducin | et s d 0., "Bihc BB cANBE rovitied boarf atalogass oci at ed
with thgh%g’%’%%‘? a?e"ﬁ’é‘}’{au S n%ti ceabl y rpduglred and preferably is
el i ni natleglirsted Fortrp forr exdnepledtis commonlyrrailablsias ginc sirateptyFateor pain” and/ or

di sconfort ., e {n e | ﬁg@;zzsz 71 M6, 2@eatra@pri ses an
al kal i n%?‘*éq:“&_g?%é?%g ?rnzé&gcg‘?%tgﬂﬁggglté%}gggon on% exjgd W th g citrate anion.

The al kagdmetiaies provided as sodiatmiznd itente NeZn(Gelldl7)uc Zincaiteat@slt s may i ncl ude,

for exanple, pqtassium or . sodiu citrate. C . rtain
enbodi netAfaPouRd Gap %ﬁoﬁ‘%eﬂi"f e 8, r?flg%)%musgg%g‘;kgg};s' f&[;,g)g%ﬁ%' ?fl&ﬁg agent in
the or al LCRIRESHbnARS preditSord elacHidandindchleside aipouarbr@sor@tigener al - f or mul a
of K3C. 6HSO7, which can al so be hydrated. Wile nat N m'ti@geto t he present
i nvent i ogominen gigc sabisithay sombing witky thegifricagid 4p frmy the Assitg AC AR, "o ons, i n
particul gt é)&&g_ssi um cations, chemcally interfere wwth the transm ssion of
pai n si gneﬁ1 generated by the pul pal nerve fibers of the ex sted t ubul es.
Fur t her , [08281]descr insedainistpedinents, tedpvepgonprogides Qragé‘f"f‘%‘{%‘ﬂngg‘acont ribute to

the anti backerlial calheagYeRind RAsRYR AblnRet kA BOEBILARIRad hus r educi ng
pl aque a I whi ch

the formation o tartar, inter alia, which when unabated can
further dentirlypatsensitivity by pivatly pboprsighese protesgye eanerd A% FRHSRr sensi ti vity,
nanely erosion of the mneralized |ayer over dentin.
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[ 0025] I n various enbodi nents, the oral conpositions may further conprise
one or nore additional desensitizing agents. In certain enbodi nents, such
addi tional desensitizing agents (in addition to a potassiumcitrate agent)
may i nclude conpounds known in the art, including those described above. In
certain enbodi nents, the active ingredient conprises a potassiumcitrate
agent and a second desensitizing agent chosen from potassiumtartrate,

pot assi um chl ori de, potassium sulfate, potassiumnitrate, sodiumnitrate,
sodiumcitrate or m xtures thereof. [0026]1n certain enbodi nents, the oral
conpositions conprise a zinc citrate agent and a potassiumcitrate agent,
where the ratio of the zinc citrate agent to the potassiumcitrate agent is
about ledveting déntintof 4 toth ib fosk o examipiel p eeaelsofithecemantun picale zinc citrate
to the potassiumcitrate ent 1S . 2 ; ]1'n various
enbodi ngTHE W eﬁéhedi‘?’élgmcgbvr‘?’ggséﬁuf fec?%ssﬁgﬁ%& Pé%’émggp %?%é@%@?%%%ét where t he
Zi nC Ci {He@k A cAGNhus Making Servemientuarsusueptible todissebion. De@d@bs t o about 5% by

wei ght of the oral conpasition, about 0.01.t ut ,39 0 .1 to about

3% or $ARSGYILOH cawssPABshSY ﬁxgﬂ%eéa‘feaPﬁg‘eg?%*‘)%fb%“ﬁé‘? ‘?‘ﬂp“&%.gm 0028] I n

var i ous.SReditieak or héth&n?él’éﬂﬁ&i, MBh EdricéritiagioRgeinakid & spgaes enhetaB. an amount  of

about 0.001 %to about 10% by wei ght of the ora(&qy;gagom tlrglp)} about 0.1%to
t

about 7Ygriedsouetharlsof yegueipg dentsl W‘WW&‘B&%‘PWB?W 1SARe the oral
conposi %'c8€nizedjtgaQ%R%%f&ltivgyc%n%pﬂgi' RbStinaPscABitiDRplis Me dfe@Rki Ng an oral
surface ha I'ng dentinal sensitivity conprises contacting such a surface

Wit h anand sigulorepesiltdf plqueiPhd feiqnentand sgulay cemovgt eftlae alori si ng a zi nc
citrate_agent,.and ot assi IR : i arly efficacious
conbi naf§ HerSIflzﬁt‘ﬂIégfztgﬁgxP&g ﬁj‘g%ngm%lﬁ%‘?esan%v%%lgl%{\g‘géaiwﬁﬁ%ci trate agent

provi deglldviating\vesth oRth adderdfing canad ofpain. fHuweyen giis inethod etrdatmérdiis exanpl e,

the contacting of the oral conposition Wiftthel]ﬁ he orﬂIF rslé%rgf age may reduce not
onl'y t heokalwaysangffeqfive fourpeolfreament prand Of ipelfy i B OMFRPREIRS L of * pl aque

and/ or E%Jg[?\rto Qv tARED 0, Bk tifPIERR e8movahicgindrie tddaigomadr neffeting i bute to the
condi tions that cause and/or exacerbate dentinal sensitivity.

[ 0030] Lideavsiubjest expreiendingfieniinpbiendivihe zinc citrate agent and the potassium
citralerpeant | Nofel bRhhlRe duiRil enivil\ehdiepplicaon R @] t 10 an oral

conposi tion having l'ess astringency. Oral” conpositions conprising a zinc

ion soulin:@edientaomgﬂsihg/edésagsiédh@agenaviealkﬁmm)mlepsﬁi?nhﬁughﬁﬁﬂ $gent. To

provi de aesthetica desi,rabl.e .oral cq L L] ; pon and/ or maski ng
of suchoé?teflicﬂaﬁlﬁt Jdb‘}rl‘bsﬁé’?fl?sggmﬁgn%?%ef‘%rlr e%ﬂ#‘uﬁ#ﬁ‘eorn% %ﬁﬁegﬁbor dance with
cert ai n kol BRRhpof eksmplegactineingtedintscith at starewioandodenfivaideon remai ns

t he sane (contrj buted bg_ both the pot SSlést c'.trateoﬁnodmthq)«; l%aitQC citrate),
t he ant PoRaEwEy HBIUNEqrsPRin nifgfeTodn ugpide, saqiurp MmN aHor PP s ared to a

conpar ali¥gGR iResdd boRssaaRirkaie/biseiuel dhldrite, gdtasiun sulfatepsodisn such, t he
relative concentration of zinc cations can be |ower, thus reducing the
ast r i ngend potassim sitetsaprssimixtenss th8reck stil | mai nt ai ni ng desired

anti bac t[@dzb]al ang, AaseNMdddzh@ds, 8l drA@6Mposition comprises an active

ingredient that comprises a desensitizing active agent in addition to the zinc citrate

agent. In such oral compositions, the treatment may reduce sensitivity of the oral
surface, preferably that of the teeth. By reducing sensitivity, it is meant that pain

and/ or discomfort associated with the dentinal sensitivity is noticeably reduced and
preferably is eliminated such that the user haslittle or no perception of pain and/or
discomfort. In certain embodiments, the desensitizing agent comprises an alkali metal
or alkaline earth metal cation complexed with a citrate anion. The alkali earth metal or

alkaline earth metal citrate agents may include, for example, potassium or sodium



[ 0031] Further, in accordance with certain enbodi nents, the oral
conpositions conprising the zinc ion source, for exanple, a zinc citrate
agent, may further conprise certain conponents that reduce the astringency
of the conmposition. Such conponents include a pol yphosphate conpound and/ or
a synthetic anionic |linear carboxylate polyner. Methods of reducing
astringency with these conponents are discussed in U S. Patent No.
5,000,944 to Prencipe et al. and WO 02/45678 to Hoic et al. [0032] The
astringency of fully or partially soluble zinc salts, such as zinc citrate
and the like, is believed to be reduced by the formation of a conpl ex of

t he pol yphosphate conpound with zinc ions. Further, the conplex can further
i ncl udecitzate pohpewdboxyl at e pol ynmer, as will be described in nore detai

bel ow. ral | doh Y AEm ﬂﬁ&ﬁﬁ' ddkgcl osed to provide
benefi42&¥ﬁcludﬁﬁgyggp%%r |nﬁ?%?f?§%¥aggﬁﬁkll agggﬁ%qfeduction of aesthetic
negat i \desensiticingagentiimge ora} composiicnsethapatsssighypitratpcompand hagd ecul ar | y

dehydr at ed | vpho cQ n L0 T o tion generally
conpr @gﬁ%ﬁ&%ﬁgﬁ@%g’%@%ﬂ%ﬁ% p‘{i%jgf%.‘; | Wﬁﬁ%ﬁfiﬁfy yphosphat es
are ge Wvesion/ it aved shatelkap hes B850 Ci auonssin cplhosphor us at ons
in thert?%ncrllen;ed, phlospha g,m)l ecul.es, can ranﬁ)e framt§\f/@ %ngdal ly referred
to as PPFEHIhEERRthemis yi“?ff"if?ifiet"v&( e fransmisgion of Baif L %é Bo1Yphosphat e

sal t's aPuhd pRpaBhdrye AR J ¥RLexpBsddtebl@! Fulher] d3eiebcribbdbboyeate partial |y
neutrali'zed water soluble alkali netal (e.g,,.pota %i um FOdi um or anmoni um

salts, cimateanipnis beliered o sonivilige Jo theantirpactesialgtficacy phihe aveslt 3rBk® s phat e
conpou | i : ' fak RO kERES AEhShensodi um and
pot assﬁ&%%@%%&%&@gﬁg%@@%@g%ﬁ%gﬁwdr ogen pyr ophosslﬁat e,

t et r as oaabatedyanfitbepioatributeatodht endedpiog sielpgmeisientip Rprssieatievibia t heir
unhydrated .as wel | . as_hydr.at 0 03311t is believed that a

zi nc/ poﬂl%ﬂﬁgf)oﬁlgflgf t§8%¥e5§fze§?@{ef 5‘[21;? %%4t9\byr ophosphat e; zi nc/ ‘

tri pol yjobzaiphat ein varishsznttotheoras tieapil osphasitions omy fasther comprided@ea conbi ned

B L
ions). &e&ﬁﬁgﬁnngz cRBIMRBARPRAS & phamilR ciEhRGgkNmay irklude kanpaaidso is, in
various enbodi n%s_, about 1:1 to about 5:1, or about 2:1 to.about 5:1. In
var i ouskeowoil thesrt.docludies Hossfaseriisdaberes B RTETROLBETH A Dr esent in an
amount  of o hd 4 stdndesshnsifidne aeeab@idkerl. 5 t 0 about
3% or %ﬁ&g&ﬁ@%@%@%&%ﬁé@% t he Qrsal ncorrposli ti (g)ﬁg I n ceertai n

enbodi nentrepotassienpatisaph pstesritre chloripe padsiwnpuifaePotetivapstai& si um

pyr ophosphat e.( TKPP).. | one ! s, the TKPP is present in an anount
of abou?ggu?‘dmé%ﬁﬁ?&g%cb‘}?%ﬁ%ﬁ%]%@PrggﬁlﬁgéoraI conposition, for exanpl e about
2.5% [ {026} Synt tedeitain @mbodintenks, thearal parhyasitidoe xythpties: aizeiteénpl ex with the

zi nc and pol yphosphat e conpound conpl ex, are .al so k as efficacy
enhanci ﬁé‘“‘é@‘éﬁﬁ §°”F?§Punbﬁfrf‘t§iaﬁe%trﬂ?‘er8 eéa%%‘?ﬁlg%z‘f‘ﬁﬂgggiagﬁrfqgwf ncl udi ng

anti bac #J@{a.bé?illm cARtd agbdi§ AouP1:106 Bt 851 InsBmR @RBbAinEntd therratib of e al

conposi tion. Such anionic pol ycarboxyl ates are g%eral ly enployed in the

f or m of zingeitratq todke potgselym ciiratp ggent i aPgutded fPrBPYtAe or fully neutralized
water s | e al L: . , m#@h Bh doRbhBie8 hakdive Sodi um or
anmoni uﬁéos'igll ts. i?ﬂ‘leahf’g%r@q&s@ﬁt 'et{lipc" an "ll i neari) excl udeeknown t hi ckeni ng
or gel | imgedigenvieratbepine situaty agantioriesant ndnceandunt esaboah@0B ¥iieabdr i vat i ves

of cell se a tural quns,. an I VJ obhubi ity due
to cr oss l?aﬁl?yn‘l‘éﬂgﬂso?g[eﬁﬁagg‘fgpﬁfé?r}' ggoug g’%gﬁd;a?r’é)rgtsé]%’ralgg% %ngsﬁ‘gf?é lc))f;ol yners of
mal ei ¢ abbutdrtd dboud 0% dyivebighitloh thavedlkempgetionrer i zabl e et hyl eni cal |y

unsat ur nonoper, . preferabl thyl vinyl ether .(ne t hyl ene) havi ng
a nol ecﬁoégl wei gﬁfvam?wryb ‘mﬁﬁﬁﬂse g%t?ﬁw{%a%@gu t‘épﬁg%‘?g%’ag‘ One usef ul
copol ymamousit SrRbEMI0)001%! 18 LB&H10%| by veeig By Shelogte comnesifidre sboat 0.1 Has e
copolyners are available from | SP Corporation under {he trade nane

GANTREZ@bgut 7g, gbout Af§ teaboyt %yor ebagi. 30y welshf of toe et SRPOEHD00) ; S- 97

Phar maceuti cal Gade (MW 1,500,000), AN 169 (MW 2,000,000), and AN 179
(MW 2,400,000); wherein the preferred copolynmer is S 97 Pharnmaceuti cal
Grade (MW 1,500,000). In various ehbodi nents, a synthetic anionic

pol ycarboxylate is included in the oral conposition in an anmount of about
0.001 to about 5 weight % about 0.1 to about 2.0 weight % or about 1.5 by
wei ght %




[0036] I n certain enbodi nents, a nmethod is provided for treating
inflammation in oral tissue. In particular, the oral conposition preferably
reduces inflanmation of the oral tissue by reducing one or nore nediators
of inflammation. Inflammuation of the oral tissue generally refers to a

| ocal i zed protective response elicited by injury or destruction of tissues,
whi ch serves to destroy, dilute, or sequester both the injurious agent and
the injured tissue. In the acute form it is characterized by pain, heat,
redness, swelling, and |l oss of function, as where chronic inflammtion is a
sl ow process that is primarily characterized by the formati on of new
connective tissue. Chronic inflammation is often a continuation of acute

i nf | amfed29bn or Imvariays embedimenti-ynatded pidreripg aq el %’ﬁﬁ%ﬁql?aéfﬁ‘g( such as t hat
35500 ARnlisREY LAHBRLL LicfacRhe BaAG sl bicshiupitbRuAbbssGRUSes per manent
tissue darmage.” H stologically, i ammat I on i nvolves a conpl ex series of
event s, coirpeisingiangctiVieidgrédbentabmarisiog k einecitratcagentiand p 8tassig cifzaiéul es, with

i ncreased meabj | nd, bl ood, .f | ow, t i.ds, including

pl asma a[SF’B‘]tO ' Q?R‘C‘é}ﬁ%y T@Eﬁ?@&ﬁ‘@’ﬁf%"rﬂ&f%ﬁkﬁﬁk%ﬂ? %éenlt An’tdltggnmt ory | ocus.

| nf | amByrhSfintQRARaRA0 PV IdRs BRfeNEEaiethotedfsreatmet for sarbitimeneathor y cel | ul ar
medi at ors (substances that are released fr mcelliasﬁl%fi’a for eéarrpl e, as the

resul t ksF exaraplerthesoniactingrfdhe oral comrogilipn withihegya BIRY 6By the action
of ant irgﬁ%ﬂ]gt thDssiBCRPbfithZ G du¥RBL 8GR forkRldH bEyhgld s poraasareon- ant i body

proteins t are rel’eased by one cell population on contact with a

speci f i the gl pefavenmblichete betievedite comtribuie b thaeendiiqae &hat eauss d/0r 4 response of
a mamal ' s i . ;%m.."lnterleukin" is atermfor a group of

mul ti f URGET oNa Q%ebﬁ%sl% nes}tyt' hat are produced by a variety of |ynphoid and
nonl ynpioo3a) cel | sikeviixptiplcombivhtiomoftht sokéinateogpiand hegeresiemed by gi ngi val
fibroblasts include jnterleukirt-1(3. inter] h = i Lheuki n- 8.
Cert ai n“FRESBFU IR 88“%“%%%@%‘?"?“5{35 t%lga1 %&%ﬁ‘@“gﬁ%ﬂ%‘@%ﬁo ar achi doni ¢
aci d mekAkeY lebRString . Otal REAFbLIFIrBROMPHSIng 2rikoionisemes s aaradtivehr onboxanes,
whi ch are produced through the cycl ooig(%/ enadée &'}eJ ilpo‘ﬁ%.g nase enzyme

pat hwayiegrefias arakepyp & be aghly a3Engentn g‘ﬁ?’l AEBFHEI% 1%}?% nedi ators in
9i NI Vi {dSnoshfiinb, QRS drdt/ oP S EGHY 6f subl SOl 0pertibdts bararRdor y di seases.
[00381L_éedt§ﬁ%?sr| enegtﬁfan par t/iocgl arH%.pear to aci)%5 vgte_os%)eqcl asts and

i nhi bi t Bushesf inastoedsiprawith errtainembodimantpap st Bohet GEEPER on associ at ed

wi th periodontiti sy . . pbRGAl pAsdiandupebRdthe 7B at ors of
nuner ou GrT aet}oé‘ﬁémaﬁ%tgl?%%@%@gtggges andfjthe%r product i gn can be

t ri gger eerahy, thpadi-Facerialetfeatermaimsed apioiladisvel heprcompared & & f act or - al pha
(TNF-a) is a gytokine.produced b eskocyt.es. dyr.i kifaction, and appears
to havecoofng"i‘r@?&/ef‘1’°8‘3ﬂfm$rb‘f°énﬁrf‘?‘%%%ellyr %g o1 %%‘?%tne dlAlf rsl{{%‘gmgsffag%‘;r?yel itis. TNF-a
appear scditeh@aiondk ginbeitions @adepdweanthusreducing fiersstingemyoéthef r om ar achi doni c

acid nmetabolites (such as prostagl andi, EZV’X;%%%? and. | eg%fot rienes).
[ 00391 L FrEppsidion whilg still magntaining depire (Sm ENFHEHEN's can al so
play a g/@b i N T eguicdNH 2 QbrEHEYRITE Atk &ASddiMentSthelerabgatposiiond t hi n t he
or al 9 React i ve oxygen species (ROS) are al so zlrr(é{enflammtory

medi at oremptising theaincjqsi soafderfonexsmple, g aBE CipEe 35eB Y HEUYEYdur i ng

various _biochem cal. pr LGl RESHE @a;,,_qlm 02-),
hydr ogeﬁerpt)%ur‘ Y en%ﬁs?ﬁa%8@?§?ﬁégﬁ€]§%’g§§rg§§%?gslrug%(. OIC—|) . heergtor mat i on of
ROS canimhedera pelyphasphatfcompoynd ehd Adrasyphesesinnis linead aationglai®i t ochondr i al

respiration, i ne cell responses, cell injur wslAdl ad of many
origins PO?YF‘E)% %"gﬁﬁﬁﬁg‘fﬁ‘% g&f’lﬁjgéya‘ﬂﬁh geﬁeeéroméﬁge#g%eg 1o {é‘rlg'g't hought "t o
be i nvolpyeel: No. H000084 toFréncifieeals end WGy 85598 teldoinet dl. as in the agei ng
process. |Increased ROS formation under. p | ogi cal conditions, is believed
to causdd®él | ul afrhﬂwn?ﬂ‘%éﬁ@ﬁo‘i W%\Utsgﬁ‘gg(ﬁ’%tsﬁ@% 8ucﬁia§mcwgéepti ve

mol ecul g5k BLe0R Bliichkd RbeREMIRH BY thd VoiragRRIoEh BemPRIdof taed per oxi di zi ng

| i pi ds. 100401The suppressi on of one or nore of the above descri bed

pr oi nf | @eiErhesghaiemamppendtwith &ins iens FHane, the paraplex eanduttherd @ and/ or
tissue |l oss when the tissue is inflamed. Thus, preferred oral care active
i ngredi ents useful for oral conpositions may serve as anti-inflammtory
agents that suppress or reduce one ot more nediators of inflammation. In
certain enbodi nents, the contacting of the oral conposition with the
inflaned oral tissue further reduces formation of plaque and/or tartar on
an oral surface. Thus, a nethod of treating inflanmmation in an oral tissue
conpri ses contacting an oral conposition having an active ingredient that
conprises a tocopherol agent In certain enbodinments, the active ingredi ent
further conprises a zinc citrate agent as descri bed above. The tocopherol
agent of the active ingredient may reduce and/ or suppress the production

I o, o . T




[ 00411As used herein, a "tocopherol agent"” refers to any tocopherol
conpound deriving froma famly of structurally simlar 6-chrornanol
derivatives, enantionmers, racemates, or other anal ogues, including
synthetic and naturally derived conpounds. Such conpounds i ncl ude
a-tocopherol ((+)-2,5,7,8-tetranmethyl-2-(4,8, 12-
trimethyltridecyl)-6-chromanol ), P-tocopherol
((+)-2,5,8-trinethyl-2-(4,8,12- trimethyltridecyl)-6-chromanol),
y-tocopherol ((+)-2,7,8-trinethyl-2-(4,8, 12-
trimethyltridecyl)-6-chromanol), 6-tocopherol
((+)-8-nethyl-2-(4,8,12-trinethyltridecyl)- 6-chromanol), a-tocotrienol

(2, 5, 7, plycathoxiaterpplymer,@g will E?%SFWF@%W!%?%%ELW% oral

tri decalhiRe¥ibhs, G AR to PoMide benefits including tartar

(2,5, 8%{«3?1}%9%%51@15‘}4?%8 gg%??@rredgsﬁyl 3,7,11- tridecatri egnyl) - 6- chr omanol ),
and t odohibitibnpastwillias the(rad@:tion of adsthetie pagrtives ke satyingsncyasssiwtadol ). General |y,
"Vitamnn. E'. re I i i : ocopher ol
famly ‘glﬁgzgﬁ’ng gﬂ%&%‘%ﬁ%@é’p gné%hér%d g@%lynospltwv\%% S"W’qné? g;etﬁg?gg{ﬁer ol and/or

t ocot r i gesent inveytiunpgserhiiysdoetpriskome orFaare tiadensed phosphatg molesileagent can

Sf?{rgrm! ﬁég?ig%g{ylgilés% z(tgs?zg'e ggn%}ﬁg'trg{eirr]:ea ?odasfn?ertgf)%qgﬁchakés:[ ?ﬂgx{hrﬁ')er Bpr exanpl e,
2,5,7, %R&Eﬁ&ﬁ?&tﬁﬁ&iﬁmé dorflleAstdtphiosptaRythbledulisey Jange fbmewanol - acet at e) or
d-Vitamn acetate e e e e I

(2,5, 7, @enesplyaypiarred 0 25 o pyrephEsPRA) IR INGDItY K dRAUYRYSBRE ormnol - acet at e) bot h
of whi ChoiRpKosPRAt ¥tk bigendhllPerhpropahiariyd forn(bi their avtiolig ophetially i s general |y
recogni zed as the nost active formof Vitamp E, and is suitable for use in

the preairalized, wales sshible alkalignetaldergopetasing SOHUR; ok ABMONEIM $RltS a0 nt

t ocophe A0 i j Lohatf bR Gh@Uscdudd3421I n certain
enbodi rrge tré ané%lre%f} ‘conp s?stﬁ?glﬁg%})éﬂ@gsﬂlg tfogg)gherol l?slgent t hat

conpr i sesliwn ok paisssiunmipdlyphpsphiates coguorans! potassine hegenpprRiosPha®Eni | y. Thus in
certai n_enmhodi ment s, an_ act| ' I I SES. it : di stinct

F ocophet BPEBBT Bt ot Hod bt RS G by RSB 8 Rl ERELaD

y- t ocoppgiophosphateGethpin anbydratad howell e kydrated fortnecot ri enol or derivatives or
m xture ereof, 1 n_other enbodi ts,, the tgcopherol agent conprises at

| east t@@gﬂ{]orrpou“é@eﬁﬁ’ﬁ él?FtFIZH}‘f?B&%%oSBWé?%9“,‘Pq%’i’g‘§'0pher ol , y-tocopherol or
8- t 0COPHRE AhyrofRBpItG BinB/ tBPUIy phosphete/dilArichdximarsphbsphite chmplexdRi ken Vi tamin
Co., Ltd. (Tokyo, .Japar.lz as a mxed.tocog%e?r_ol product %‘hat .Qg{;aﬁai ns both
synt het providep Geabinediangitartpr ackivity fiat i 1Re5e S¥TEP OIR 8155 0HEE PHHW her

enbodi npats ,ing/{Q&eﬁt%géwﬁgﬁé (1. AGBP o SPPRY BRFophobphetdyidhsPfA Angosopher ol and

yt ocopherol . m xttre of tocopherol conpounds is particularly efficacious
as an apolyphesphatenart torinc igydnt moter raig isnip) variogs embedipenty pbeutdddo v - t ocopher ol
conmpoun S been f e . r ] fi i an oral care
anti-inf %urrlr%;t %rag?o‘étc X \ggbl&%gssleéﬁgél{’&g:éh%f){ifé?eﬁ%' ﬂ‘?%ﬁl’@gﬁﬁmi nto inflaned
oral ti sanpsundibbptionakspresdnt pr avaroositpf dmeh0.Gbveboed®, a4 31The t ocopher ol

agent conpr.i.sing th 0G0 ol co u n. r.esent | -he oral
compos BPHA% At SAbRERbF oo albt Bar Do bl P P ou
gbiopﬂ)ots?%ﬁ%ﬁnFﬁwgg%?wo%&/}g%%ﬁ egpoggg%?r;mv&%?go?ﬁ;m?g gghglr ol agent
conpr i s B¥RNRERIRE(TRFY ) Srenmresrppasimeniaing ‘SPéeziE’?“’E‘%arB?‘érftioﬁct t ocopher ol

CO”POU“QEoth-tGabmﬁs%gW&%ﬁephﬁfo%l%omga&ﬁbrﬁ e RRahpl¥ ebdugenher ol conpound is
present 1n an anmount of about 0.1%t0 about 1% ‘about 0.2%to, about 0.75%

or aboul003413% t o Swishetic apiosilinganpalyyarbosylaten eansemIplegrigodE ging And

[ 0044] Addi.t i haGkdded as
active gﬁb’ﬁ’%‘ﬁ%ﬁ%ﬁgu hg&;rﬁiycoﬁﬁéﬁﬁgﬁg?g%%%%g?st%fgﬁggygggg??%e above incl ude,
for exafqlcertainddil cire active amgrediants dniladliing getihasteripglhantitaragoraiesiediveaddi t i onal
anti-carie nd. tartar contr.ol nts...peki t) abr asi ves,
breath ff r?ﬁg}rl}glr?gtﬁéarghogfp Oﬁ%‘%’dg%%caﬁﬁn%cg‘?d%g%%&l,ﬂe? %%téﬁxﬁgusyensi tizers,
salivary stinulants, whitening agents and conbi nations thereof. Any given
material may serve multiple purposesywithin two or nore of such categories
of actives. Exenplary actives anong those useful herein are disclosed in
U S. Patent Nos. 4,894,220 to Nabi, et al., 5,288,480 to Gaffar, et al.,
U.S. Patent Publication No. 2003/0206874 to Doyle et al., as well as in

U S. Patent No. 6,290,933 to Durga et al.,



and U. S. Patent No. 6,685,921 to Law or. [0045] Actives useful herein are
optionally present in the oral conpositions in safe and effective anounts.
A "safe and effective" amount in the present context is an anount
sufficient to provide a desired benefit, for exanple a therapeutic,
prophylactic, nutritive or cosnetic effect, when the conposition is used
repeatedly as described herein, w thout undue side effects such as
toxicity, irritation or allergic reaction, conmensurate with a reasonabl e
benefit/risk ratio. Such a safe and effective anount will usually, but not
necessarily, fall w thin ranges approved by appropriate regul atory
agencies. A safe and effective amount nmay depend on the partjcular benefit
desi r eceroployxstiditie form bitheig free acidseer RiFtiallyngniralized grfully &?}Eﬂﬁﬁé ' the

particul ar suhj.e usi n or. i Wl mERAR@sdaltk.on, the

fr equen‘@%eﬁ%og‘%%?cﬁé?lf TR ‘g'ug%t?&el{ag. %ct?t%ﬁ?glﬁ)tfg?cal ly present in a
total armuBimObyheidt arfdl Gidart exchude ktovB0Hickbring exgalipigaga®dut 0. 05% t o about

60% about 0,1% to about, 50% or out .0.5%t { 0 y wei ght of the
conposi %QW!Slr[WiEﬁ%th IFMSF gnd %g‘grf FIvaes f’tlo c&ﬁ@ﬁ&oarnéﬁlgguége conpounds

i ncl udegy, s, dnd cAIBBpdIVEgRBd A cdIebilifl duegeabs;linkagdsudi ng phenolic and
bi sphen%‘lli c conpounds, such as, e.4g., hal ggenat ed dj p&@wr%‘]td et hers,

i ncl udi 983%ri cl orafgriegdcopolymers prefy Pé‘-lf"l?q?bgﬁ?"ﬁ?é‘ﬂi’lﬁﬁé R&F, triclocarban
(3,4, 4- L&k Gk %ﬁ*‘ ' fentielly uRdtufatRlR0AKNMEY, Pfeedbly mbigl oat e

ester s,gcg%%%%g%g{ | eésr%zq%ﬁgﬁ@agdi tjl}%nal .anti bact er?rgl %nts can be

pr esent vingl ¢the: (oetioxysthydenebirgying a melgcular waisht RN °€)?b°&b%93ﬂ % 01 to about 5%

by wei ght opal ¢ Gt ifs nts in addition to
t he zi ngbqugﬁ'oéfg@pt:@ es%eg‘ﬁggf‘%ﬂﬁggﬁﬁ‘g?“ gismdyelggéﬂ(g‘tg%{éa%g)\(/%q?ncl ude tin ion
SOUT CeSEx&Hglbs ith&t edpolisneas arnoaikblel froox ISE&orparatiorousiethe frfiepamend st annous

pyrophosphat e 004 { &fdob' Ve ok Ngredi ent may

conpri s&AN é'&oZ‘H@%@\aﬁ'éﬁ%@ﬁgd)’g@@#ﬁu%@%%-probigg?ng conponent, as

ant i - caph&SnRAHAGAM (M.WaN 560,000y N $69 (MIWaRRId000)s arid ANIIENM IS supply about
25 ppmto 5,000 ppmof fluorjde jons, Fluoride ion sour conprise

i nor gan?éoqrm%r“fl‘t?ée%?X‘IePﬁ’%fe%‘ti’c‘f?l’a]_é’“heﬁP&E#7g)?‘§f%?‘?t‘%¢%?ﬁe @gﬁq's; for exanpl e:
sodi um §5b06doltn VAADAIHHUEIArOR EfiherkaslionP paRabbyniiopfindatatie, sodi um
fluorosiTicate, anrnonitu-n fluoro silicate, am ne fluorides, including

ol af | ur the oral composition in an amount of about 0.001 to about 5 weight %, about 0.1 to

(Ni oct adecyl tyi et hyl enedi agh ne- oM tris(2-ethan0l)di hydrOfluOride), as
wel | asa??‘%;tquﬁ%g?tdég?ggoﬁéﬁglgg%e%ﬂgr{éus fluori de. [0048] The oral

conposi {0086 Ny Dpdertainakibpdinomps,  setlwdrisiprovisied ferirdatingindammaioi n, ni ner al ,
anti-oxi dant, and/or anno acigd active ¢ ients include
wi t hout HPP‘W'; P%F‘%,Pamc%ﬁith%wia ‘iﬂnt?d’ls‘\rﬁjang%?’r% %%iggegfl y%’i an’?lﬂé{gnq?ncl udi ng
ascor bi ¢nhGabhisst@bPicai@hEione dritdrt diedBioredf infdmigetidra thirmihationef treal
retinoic acid, a-carotene, 13-carotene, y-carot 6-.carotene, lutein,

Ny
| ycopeneral|tiseasaeperplly releenioadesined PrREHSEIRTANNI e?’ﬁlgétdalgydﬁ’tum % and
crypt ox ﬁg&@.%dﬁ@%@%ﬁ%gwﬁ{ch gb_rVEsttﬁ@e&ﬁog, AiNeb, wel bet@edthti ko the irfididuani n B1)

riboflavin (vitamn 2), nicotinan de_and nicotinjc acid (both referred to
as ni aciagynt apdrheoinjvess tisswees o thescuterfomn, B)is chamstesizad v paindizet B8R (vi t ani n
Bo), pyridoxal ri doxam ne [ Is | I:0f AbivGraGkshagyanocobal am n
(vitam ﬁwﬁ%‘f’ %ﬂﬁigx Siog ul“ﬁ;“bf%ﬁ"%\%ﬁ%l égﬂﬁrﬁg%ﬂ}lgéar mrn, hegper etin,
hesper i girfinarily cledtadtérized by thedomsdtion of neve roreectiyettissueairapieer cet agi tri n;

gui none-type enzyne, cofactors, including ubi.guinone,(c / 0),
pyr r ol odBiHBMAR 1§ QfteRrenipezson "Eﬁ?‘g 'r‘?i?l Oughg%lc:%a%r&l%\,g&g%ﬁg%g%f al i poi ¢
aC: ?: SQH:?ﬁSﬁin?&mﬁ{aHgmsﬂchﬁ thélﬁlkidﬁia&@ vﬁt&{ f&rfoamm?san@ir@hﬂﬂh lisend Ci ferf)! ; ent
salts, esters (including phosphate, acetate and | ong- chai e.g., linoleate
and pal Hseallycaugasipermgnent %Sé%ﬁi?’é‘,‘agén&ﬁ‘tt&%‘ﬁ;@': ‘_“ﬂﬁ%‘ﬂ'ﬁgf"égwgﬁ/ Sfaut oners of
the abovcsﬁ‘gmsaﬁégl A OAntsS HRRIGEER laSioh BEAriv1ca Eh Pillaiey, 816 Yemuleh wiith

ne, L-

L-tryptop ysine, nethionine, threonine, |evocarnitine and

L- car ni tinere3sed [peysarabibifyl ansl Hleadfiovaexudasion ebfluidsdagleding PREPAPIECSand | i nol ei ¢
acid), fish oil (including conponents thereof such as onmega-3 (N 3)

pol yunsaturated fatty acids, eicosapentaenoic acid and docosahexaenoi c
acid), and mixtures thereof. 100491T¥e nutri ent component can be a

mul tivitam n conpl ex conprising, in




addition to a tocopherol agent, a plurality of vitam n/vitam noids chosen
from (a) sources of vitamn C, (b) carotenoids; (c) sources of B vitam ns;
(d) bioflavonoids; (e) quinone-type enzyne cofactors; (f) sources of
a-lipoic acid; or (g) sources of vitamn D. [00501In certain enbodi nents
where the active ingredient conprises a tocopherol agent, the active

i ngredi ent may al so conpri se pantothenic acid/ pantothenol (vitamn B5) or
orally acceptable salts or esters thereof. The total concentration of
sources of vitamin 135 in an oral conposition nmay be, in various

enbodi nents, about 0.005%to about 1% about 0.01%to about 0.5% about
0.03%to about 0.1% or about 0.05% &0051 In certain enbadi ments, the

pr esentaniieukacytisanigetion inte the dnflagnagiorg degus.c aHPR TP P8 ng a zinc
salt, a érpc%gFerB 'ob’gljaﬁﬁdi’a gto%%eﬁul?@ﬁ‘é&@to?ﬂs@déﬁﬂ@&%h&_Qfé'r@leis@ﬂ'gf[ h of 3 or

| ess, and at [east ©One of a potassiumsalt or a vitamn. The vitam n may be
any Vi tfeomh nells) émmexample e therresult of healidieragtiorhofea aptigenayith aantihodshe present

di scl osure,. and th ot assjum s ] ny potassiumsalt known in the
art, i rﬂflbﬁdﬁ‘%ﬁ%ﬂﬁa@%gﬂh‘ﬁa)af%%izéd gﬂﬁé)hggetgent di sc};l os;[wg, . In certain
enmbodi regdry. t heCjiblia@s areidnypibsdhpbrirsahdt ateselpysed bhos te, a

tripol yphosp,hate}Jor a t,iatrapo, hosphat e, [.0052] The o .atl orrpQCsi tions may
" be pr oRPELALOR OB GORYAA ML} 2.5P %‘Ssgpﬁarcf %%mﬁce@‘élﬁf ’E‘?i‘? iR rier can be
a |1 QUi fhesS6Ek ofPhintmaly iniRricdyRBRS ClntdRukin® sl fok agrodpwt h i nse,
dentifri gm ncl uldi n]gg tot%thpas Es@tboot hpét‘&“ﬁﬁﬁéﬁ%%@ﬁéﬁ@%ﬂ%iﬁs pastes),
conf ectiulidunclionglicytekinet thef FrORIOHYES' Y &g , . : M or any
other QN KAGHed2ixRRB.Rh Sltpbindsbehditied by ginghhPEirbBRahdgaeci fic carrier

conponents 1s depen on t esited product” form 10053]1n various
enbodi nierrlepkini, intealeuldo sl infedeukind. Gertain iterieulincepPasnds ape¢rcl e t hat has
a pH of, ahout 6 t 0 r__abqut. 7. i i desirable in
enbodi n@ﬁﬁ?@ﬁ%?@%&@hgfﬁﬁa%gg%%gﬁlé %S%b?:%;g%%il@%é E)%:(%pdl gd?#ei%?'s to reduce the
ast r i ngenkitriehes) 4 tRioRbogdrics, alichage plodaseddbenigh Hedcyprexygenssé gr above, such
as the pol yphosphat e conpound. A |owerjng of, the pfk | ess t han about 6
can pot&pRYEFA5e ?%@Fao_aﬁhwaﬁ- g@\efﬁ ‘Pﬁt\é\g esg-»,av? pgsn E@ca&%%tag g?e Harticul arly
when it Jegiatdi %ﬁﬁy)npmo&inhhg lostebiRydivlk i ethehiatiemmatory disebser t he

pol ycar boxyl ate pol yner. Certain conponents serve to rdghgig,the pH of the
oral col@83i t i onleuboienesdnpanticelar ARREPIIGACRGHRRSHOF AR #psohnd salts, as

wel | asoﬁ%ﬁ%ﬁéfﬂb@iiﬁc{%ﬁ&o& 8 P4s8 -tﬁnlaéseaﬁtlredWWE)Q&%.at es (described

above) an yacr s such as tHose available fromB.F. Goodrich of
d evel aRrhstagldndins drelombzedtand potent medirtorCARBaRAND diffsrenttphpsiolagiser ved t o

rai se pH when present i,n_ oral conpositi . %5];0;}‘ | ingredients
can bepﬁ’éoéass?soﬁ'ldgtﬁ?ﬁ Prﬁguggpfﬁ%ﬁesgfgiggﬁeég?glg%g{g?&?ﬁ%u%?é coﬁgsgsi ti gns may

i ncl udeTgibe hediBishdtad-Apha{ TRIE) id Ocytdking frodeced byiarkecyttes duriagi ous! y
described, including for exanple, surface acti Vﬁoa entsb tsuch ﬁss

sur f act HieGionand appRarsiodavem sfERiGERt Ac I Bans FesorRioB diEpg Dol Hii%, s and

t hi ckengfg.q fpPReELE Rlzdlatetiont 83btioAtod diffeRat mahthdFbbnt sthargiargeiids,
enol | i ents, noisturizZers, mouth feel agents, sweetening agents, flavor
agent s, metiholiten (such pyrredralendin B2 (PGlp) apdrleukotdsnet): as water and conbi nati ons

of - suchl 8 o Ee B e T e B als are
sel ect edolé on redacipgbi doavenging acvdtied eMidd spegies,within did orgffcayifie Reaeiei t uent s of
e o e aPESa R0y ard AP Sy RfifoR i 4Fe GFRAly gy o SO 0sed T
reactive products produced during various biochemical processes, and include
superoxide anions (Oz), hydrogen peroxide (H202), and hydroxy! radicals (OH). The

formation of ROS can occur as part of many cellular processes including mitochondrial

respiration, immune cell responses, cell injury, heat, radiation of many origins, from
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referenced and di scussed above, including in U S. Patent No. 4,894, 220.
Surface active agents generally are an inportant aspect of the oral
conposition, as they can function as surfactants, emulsifiers foam

nodul at ors, and/or active ingredient dispersion agents. Thus, their
selection for conpatibility with the active ingredient constituents is

i nportant. For exanple, in enbodiments where the oral conposition has an
active ingredient conprising a cationic antibacterial agent, it is
preferred that the carrier conprises surfactants that are not strongly

ani oni ¢, as such ani oni c conpounds can bind to the cationic active
ingredient potentially reducing its bioavailability. [85),05618ui tabl e surface
act i ve mgehtlisnacfairugsosd othenchearieals: Rmaopskitabe Bvalved BRMeEAY oughout a
wi de pH,range. These c , [ funddicl ude non-soap
ani oni cdlfeea.sgP rocgsE T ﬁ?lggg%ﬁgéﬁ?}%f) }é@%%flébk {gagﬁh%ﬁfgi%ﬁa,. and Npahni t oyl

sar cosi pathologiosliconditiorsés igplievedab yase beltuéar 2omagrothyangh shapgtiend trge sor bi t an

nmonol auy at e, TWEEN 2 and,.Pol ysor bat e . YR yl ene 20 sorbitan

nonool eé&géfy IWEN(‘\&’;E%@%%%SM’H%WO ,’mél\gagfxlglglgée ud%é‘? the trade nane

PLURONI gérq,)dd&q,zg?ﬁgm@m BASF Corporation), cationic, zwitterionic (e.g.,
cocoam dopr opyl~ betai ne and | auram do propyl betgine),. and hoteric

" or gani c[084t hetiEhwpeqem%fpnrﬁrvafq%ﬁgea@ﬁ%&ﬁ&%?#d‘mﬁgﬁme sur f ace

active Sis Mol SROBE trbdls fifiGe QhRbecGRAPSshicdBssiwhehfie: tsaurge of about

0.001%?%8;06? 58@ %ﬁﬁabout 0.5%to gaebog}to 2.5% I n enbodinents where the

or al - coirflesieti Fhusg; preferied oral gare activeivgrpdights HsedH (o IR PIEPFIPS MY phi | i ¢
active conpo i Histobdtgr eased to
anabl e §eur?€ Q. Qn%@h%mﬁ%\%?{ﬁ%g{gtthaqgu H?%? FedREd bnefor FRE Medigtoks U

rcie ion o e active ingredients within the
carri er irffanirhaiodr &l ceetoimpaiotiinomts, Teaontactirigef thepralypinpedition vigudeus. For

exanpl e, jn enbaqdj nents where the tocopher I nt in an aqueous
carrier }ﬁw%ﬁéﬁiueg‘fr rmc{yg«és fommaRoR og %ﬂ?é ?n?zgﬂgag?ﬁ@%%r esent may be
present s@dfacabTHis, 4 nlethod @ tibatRipihfanvaitipitin ah otahtissae edmprizepostactiag, f or

exanpl e at about 1.5% 100571l n enbodi rTFnts V\/nerett he eorlal x%tc’ﬂPOSi tion is
in the PBPMGePMECHYARNIAYINGSR actiye "é&?&%‘ﬁﬁ‘%& 3F cQupFFes A tOPRTREEN a1y 1 qui d.

The ter @R uEBbARRAS, th@EJtH@ﬁﬁ%éméﬂtWe&npﬁ@é ayfmcaindtetagentlas ke. 1n such a
preparation the orally acceptable carrier typically has an, aqueous phase

conpr i sideseribed Rbavewdhetocopherohageat af thaariiva ingseient mayreduse ais/of her | in
various _enbaodi mrent th rJ ' hvgieR @irfmc@ hunect ant,
surf act ﬁﬂPPre?f’ntgg gro%lpftg&% TE g{\‘iﬁélrgrﬁ%gﬁ@m{%%é%l he xoraI éomc)osi tion may
opt i onalihffartanatsr ineratiésuavori ng agent. Exenplary fl avoring substances are

known to a skilled artisan, ,and be pre I I inents at a
concent 1%¥ibn of /%szagj{he@g:@,@ﬁﬁ@p&%%bﬁen{)ge%%g%# )EB%? @{/ht%%?(b .Q\F00591I n
embodi NRRYSIAYTRIE a il oR btr &@RRAN bilrlidN6-tigroiranslhierit atives, ehargiooery ect i onary, an
exempl ary carrier may be substanti al Iq\{ solid or Is{e%l sqol i d. C(?nf ectionary
carri er gagamateneRMher Analpgyearincludips sgn S5 8pd Batura] 2T SrRYiteal 1y _
conpri seg,. $ﬂ§§ﬂﬁl§irﬁ?§l@a[@$ b@l((@)‘-@,s,7,8)£@cf'9%&hyli2qm@}12$| ng a non-cariogenic
pol yol an forrstarc sugar derivative), an emulsifier, a lubricant, a
flavori renegeitridesy)téxhetmaanal), Borerberel (N8 trimetisdi B8 1%mt eri al . Chewi ng
gum carri.er nerall a, | B A28 EnetNS- @B, 190r € pl astici zing
agent o, HETEF AN ol SHEPhRE BT PE e |

trimethyltridecyl)-6-chromanol), 6-tocopherol ((+)-8-methyl-2-(4,8,12-trimethyltridecyl)-

6-chromanol), a-tocotrienol (2,5,7,8-tetramethyl-2-(4,8,12-trimethyl-3,7,11-

tridecatrienyl)-6-chromanol), B-tocotrienol (2,5,8-trimethyl-2-(4,8,12-trimethyl-3,7,11-

tridecatrienyl)-6-chromanol), and tocol (2-methyl-2-(4,8,12-trimethyltridecyl)-6-

chromanol). Generally, “Vitamin E” refers to biologically active compounds of the

tocopherol family and can encompass a mixture of any two or more tocopherol and/or
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agent. 10060] 1 n enbodi ments where an oral conposition is in the formof a
film an exenplary carrier is substantially solid or sem-solid. Generally,
such filmcarriers conprise a water soluble or dispersible filmform ng
agent, such as a hydrophilic polymer. Optionally, the filmcarrier may al so
conprise hydrophobic filmformng polyners, either as a renovabl e backi ng

| ayer, or mxed with a hydrophilic filmformng polymer. Filmcarriers
optionally conprise plasticizers, surface active agents, fillers, bulking
agents, and viscosity nodifying agents. [00611l n enbodi nents where an oral
conposition is in the formof a dentifrice, an exenplary carrier is
substantially sem -solid or a solid. Dentifrices typically contain surface
act i ve teaglrieng! compenedsdisted abgyes fgsﬁwwth%m@w?}gﬂsaﬂéﬁ'??% or thickeners,

abr asi Y8 yASPINERhSateili ToRits YO iBhmin ] @Y Olbrle, RHARISE acaRth (Bect eni ng
agents. n enbodi ments where an oral conpositign _is.in the formof a
medi camSi8-teramiathys2-6, 8i@rx e thydiidecyfdtcheemasiohagetate) of H{{ittEUWhEpe applied to
the gingi val S O roh : ¥ i QRIABPsr Wi th wound
dr essi ﬁg??te&izg{ée eﬁ%’ﬁéﬁ%{? ﬁgg‘?tﬁ@g‘ﬁ@’ﬁﬁg%’?‘g‘“%gé Rl Ude bot h aqueous
and noRylaERISe dSrigRives of Aduaphery) eWhilgen@ophdryl icgamerally eecagniegddaser base, a

t hi ckener, a hunectant, a flavoyin nt, a sweeteni , and a

~sol ventﬂ,‘eWﬁaE'équﬁrmﬂéY‘ﬁ’d‘i“H&' et ta[%%g%’?ﬁsfr‘ln t\%/‘531|P|“°bs’ﬁr§ "gg g%?nment s, the

met hods o elibBdintbA&NY infifurliop Biffefor® fobpHaad knkilyi dongoundseis partivilaryy and t r eat

pl aque on an oral surface of a mamulian subject. In one enbodinment, a
met hod efficagiousi di ng one or nore oral health benefits to an oral cavity of a

manmel ilg(\%%gubj eqf, (SRR M ERE kbl 6infdshloncOmPASdsti teddpREroigeaa | bed

her ei n, re an active ingredient conprises a zinc citrate agent and a
second thgentmprisésat bae twol distjpetcompowsisiop the tocpphselfamilynfisiR at e or a
tocopherol. agent.. The_ pr | S1LdsPRvd SisteRPoBsdngbiW th an oral
surfacecegﬁa?‘hel%‘ﬁ’ogﬁn%‘r a?rp%cg@?{n%? e#%ngc%rggﬁ%agonpgsﬁi on contag% ning the active
i ngr edi @hAtpoiBays ¢hosan feben tadli ipécopheral, fhasaphdolberepphezol, S-tngephesal,

anti-gingivitis, anti-periqdontitis, anti-garie -

At - Pesnienel B ocgnfaes Aevaiyes Smifitres Gt TR mthBimdls, |

[ 0064_1TtBH%coﬁﬁlé{-omgeﬁtlé&ngﬁﬁés@ﬂﬁaﬁ K06 dbriptings etfosérhfeoraratocapheml, fonposi ti on
descri bed above are contacted with or a‘gl%lﬁi d

regularly to an oral surface,
pr ef er drgpherol| \etesepheipbor §-tasophegaly Onggred RSP é}ségweb‘ﬁgi%ﬂv ‘?a%}ee days in a
week,  aig TR MR CAPLM. Prdkfo, 148 5! ixedtdcypHeasiipgoduct that
contains both synthetic and natural a, B, v, and 8-tocopherol compounds. In other
embodiments, the tocopherol agent comprises a mixture of a-tocopherol and y-
tocopherol. A mixture of tocopherol compounds is particularly efficacious as an anti-
inflammatory agent. For example, a mixture of a and y-tocopherol compounds has
been found to be particularly efficacious as an oral care anti-inflammatory active
ingredient, including high uptake into inflamed oral tissues, which has not previously
been observed.
[0043] The tocopherol agent comprising the tocopherol compounds can be
present in the oral compositions in an amount of about 0.001% to about 5%, for example
~ about 0.1% to about 2.5% or about 0.2% to about 1% by weight of the total composition.
For example, in various embodiments where the tocopherol agent comprises mixtures
of tocopherols, such as at least two distinct tocopherol compounds, e.g.. @ and y-

tocopherols, each réspective tocopherol compound is present in an amount of about
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[ 00651The oral conposition of the present invention can be nmade by any of
the nmet hods known in the art for conbining ingredients to nmake oral care
conpositions. Exanples of nmethods that can be used are set forth in: US.
Patent No. 6,403,059 to Martin et al., dinical Pharmacol ogy for Dental

Pr of essi onal s (Mosby- Year Book, Inc., 3rd ed. 1989); Msby's Dental

Hygi ene: Concepts, Cases and Conpetencies, (Daniel Daniel, S., and Harfst,
S., eds., Elsevier Science Health Science Div. 2002) and Ernest W Flick,
Cosnetic and Toiletry Fornul ations, 2nd ed.), the contents of each which
are incorporated herein by reference. [0066]Dentifrices are typically
prepared by addi ng various salts (includi ngozi ne ara%ofl uor.ide .salts, when

i ncl udec % 1 abbet 190 aas D.2%cn phow ATS bimsabet@P% toabept OOLRYWEBR S " and’ any

wat er-sol ubl e oral., care active ingredient conpounds to water, where it is
mi xed. 03! CARROFEP™cont aj ner, all hunmectants, gunms, and polyners are added
t oget hggogahe Waldarticadvptiofdl okl are despuindethab induded@edrt®¥® t he contai ner

wth tﬁe hunect ants, gumns, and pol rs., khe i j dients are

opt i onaihglydiﬁéﬁtilé@ﬁ(éﬂkifW@ﬁﬁéﬁpailg?’b‘ydg?cr‘g?%%iog? ?“t(8 aﬁ’r}gﬂ%’éﬁﬁggegc, for exanple

from a%%gﬁ%ﬁﬁgn%ga@%}g}égﬁeﬁg%h&&i% SRk editbealgntiwadedngtirigrer s.  The heat ed
ol e

mxture 1I's en co o [ ess t han approxi qately 38C (a OF). The

M Xt ur econtrol dgents,geribdaneal aglives abinsiyes Preath fiv(ﬁ%g?%‘énﬂ %Igef‘g' fﬂ%‘%@%@?&‘ﬁi gh speed
under a vacuum. for abou itehifb hednts aacolrbpaptisl | ¢ active

i ngr edia&hE fﬁgﬂ‘(%aer?lmgéedg'isn?lggf?tgl\?lg?ﬁ%?ﬁu(alnglgf‘_;I cohol ). Tr‘}iﬁ‘i m xture is
adni xeckybof.enygv @Y mAetd dnayi setve el ape perpose 8t it tWq & IR 8P der hi gh
speed and vacuumunti] sufficientl ' The asddibdssbamtfs) are added
and the‘faﬁ‘?&’F‘ﬁ?%{%@’e& R rxgﬁm’t%(g)a%f“g%)%?%reé 008711n certain enbodi nents, a

met hod B Ao E8RN20HaYals, @R 288,480 to Cefipr ¢tabsU Bdtteng PURICERT ti onal acti ve
conpound as part of the active ingredi NE>QIR3 Y DAL B LAr ri er
i ngr edi kot 20089286874 t LoyiR %iahga.s"f‘ilfll Bl‘rﬁg‘s'ri;earg%%glltoh@%t g, suc??gaddi tional oral
care acti ' §£BkSS 2 8o Bl Wi th [ipophilic ingredients to the
homgen%ﬁ‘géfﬁ’g%&gkoevﬂhet her additional oral care agtiv ?ﬁ iqfdded to the

0

one or [004% carrAatveisn@ﬁédﬁem@Te}S’PFi@fP“YBr’ﬁmfhﬁﬁrqqﬁ%m orm a honogenous

m xture, or added to t ' Wi ivE Dbt @P e [k @esteoptextésdrs  af t er

admi Xi n@‘?feFEgﬁfgeﬁg‘ﬁ n?“lﬁusp%)%a ea%r(liat u_rg of the addipfi onpal al%’hl )n{ie i ngr edi ent
(for exappuft suiednherprotide adesifetpsnefiidorrranpleg theragrtiat BPPYHAN“or equal to
about 40 C and whether_it i.S dr I Cq By0lpRRedl} 6s d@@riveai ¢, cationic,

or non- F’@ﬁ?t&‘)e.or@@eafefgﬁgf’l"‘fhef‘@etcr?gr%aa%?&gg# read | %_e? ermne the

appr opr katen RAHBLE irituk Bide BBEdMOshch bs Wakity) rritdtionor allergisipps?%i on to add the

active ingredients, based upon these. consi.deratio expRuRi e, In
cert ai n compuaswnatetvgth aysasoaablp ge nséé"%é" ?3& a{/éeafel %gir%(??{evﬁt conprises a

source. ol Sal ) BudioPeckfiflyrad Wiltsiornge appresed bapmopdse eegulaby sal t s

and/ or fUori salts can bé added to the one or,. npr i Kngredi ents
prior t agehdesadndatdang effectivg 9@\01111@%?@5%%8% ﬁﬁrﬂaf%g})aﬁ %glgﬁ%& B%%E(li lr)llnwat er.
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typically present in a total amount of about 0.01% to about 80%, for example about

0.05% to about 60%, about 0.1% to about 50%, or about 0.5% to about 40%, by weight of
the composition.

[0046] Specifically, useful additional oral care compounds include, e.g., non-ionic
antibacterial agents, including phenolic and bisphenolic compounds, such as, €.g.,
halogenated diphenyl ethers, including triclosan (2,4,4"-trichloro-2"-hydroxy-
diphenylether, triclocarban (3,4,4-trichlorocarbanilide), as well as 2-phenoxyethanol,

14



| NGREDI ENTS DENTI FRI CE 1 DENTI FRI CE 2 DENTI FRI CE 3 Sorbitol (70% aqueous

;p:ytion) 10- 20 55-65 15-30 Synthetic Precipitated 15-23 24-30 --- Hydrated
ilica ---

benzoate esters, and carbanilides. Such additional antibacterial agents can be present in
the oral care composition in an amount of about 0.01 to about 5% by weight of the oral
composition. Useful anti-tartar agents in addition to the zinc ion sources and
polyphosphates described above include tin ion sources, such as such as stannous
fluoride, stannous chloride, and stannous pyrophosphate.

[0047] In some embodiments, the active ingredient may comprise a source of
fluoride ions or fluorine-providing component, as anti-caries and/or anti-tartar agents,
in amount sufficient to supply about 25 ppm to 5,000 ppm of fluoride ions. Fluoride ion
sources comprise inorganic fluoride salts, such as soluble alkali metal salts; for example:
sodium fluoride, potassium fluoride, sodium monofluorophosphate, sodium
fluorosilicate, ammonium fluoro silicate, amine fluorides, including olaflur (N'-
octadecyltrimethylenediamine-N,N,N tris(2-ethanol)-dihydrofluoride), as well as tin
fluorides, such as stannous fluoride.

[0048] The oral composition may optionally comprise a nutrient suchasa
vitamin, mineral, anti-oxidant, and/or amino acid active compound. Useful nutrients
include without limitation, vitamins including sources of vitamin C, including ascorbic
acid; carotenoids, including retinol (vitamin A), retinal, retinoic acid, a-carotene,
B-carotene, y-carotene, 5-carotene, lutein, lycopene, lycophyll, lycoxanthin,
rhodoxanthin, astaxanthin and cryptoxanthin; sources of B vitamins, including thiamine
(vitamin By), riboflavin (vitamin Bz), nicotinamide and nicotinic acid (both referred to as
niacin), pantothenic acid (vitamin Bs), pantothenol, pyridoxine (vitamin Bg), pyridoxal,
pyridoxamine, folic acid, dihydrofolic acid, cyanocobalamin (vitamin Bi12) and biotin;
bioflavonoids, including rutin, hesperetin, hesperidin, eriodictyol, quercetin,
quercetagetin and quercetagitrin; quinone-type enzyme cofactors, including ubiquinone
(coenzyme Qu), pyrroloquinoline quinone (PQQ), paraaminobenzoic acid; sources of a-
lipoic acid; sources of vitamin D, including calciferol and cholecalcifero}; salts, esters
(including phosphate, acetate and long-chain, e.g., linoleate and palmitate, esters),
isomers, enantiomers, racemates and tautomers of the above. Nutritional supplements

include amino acids (such as L-tryptophane, L-lysine, methionine, threonine,
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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), and mixtures thereof.
[0049] The nutrient component can be a multivitamin complex comprising, in
addition to a tocopherol agent, a plurality of vitamin/vitaminoids chosen from: (a)
sources of vitamin C; (b) carotenoids; (c) sources of B vitamins; (d) bioflavonoids; ()
quinone-type enzyme cofactors; (f) sources of a-lipoic acid; or (g) sources of vitamin D.
[0050] In certain embodiments where the active ingredient comprises a
tocopherol agent, the active ingredient may also comprise pantothenic acid/
pantothenol (vitamin Bs) or orally acceptable salts or esters thereof. The total
concentration of sources of vitamin Bs in an oral composition may be, in various
embodiments, about 0.005% to about 1%, about 0.01% to about 0.5%, about 0.03% to
about 0.1%, or about 0.05%.

[0051] In certain embodiments, the present invention is directed to an oral
composition comprising a zinc salt, a linear polyphosphate salt having an average chain
length of 3 or less, and at least one of a potassium salt or a vitamin. The vitamin may be
any vitamin known in the arf, including those enumerated in the present disclosure,
and the potassium salt may be any potassium salt known in the art, including those
enumerated in the present disclosure,. In certain embodiments, the linear
polyphosphate salt is pyrophosphate, a tripolyphosphate or a tetrapolyphosphate.
[0052] The oral compositions may be provided in an orally acceptable carrier or
vehicle. The carrier can be a liquid, semi-solid, or solid phase, in the form of a mouth
rinse, dentifrice (including toothpastes, toothpowders, and prophylaxis pastes),
confectionaries (including lozenges, and gum), medicament, film, or any other form
known to one of skill in the art. Selection of specific carrier components is dependant
on the desired product form.

[0053] In various embodiments, the oral composition has an orally acceptable
vehicle that has a pH of about 6 to 10, or about 7 to 9. This particularly desirable in

embodiments where the oral composition comprises components to reduce the
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astringency of the zinc citrate agent as described previously above, such as the
polyphosphate compound. A lowering of the pH to less than about 6 can potentially
result in precipitation of the zinc citrate, particularly when it is complexed with either
the polyphosphate salt and/or the polycarboxylate polymer. Certain components serve
to raise the pH of the oral composition. Such compounds include conventional buffers
and salts, as well as chemicals such as the anionic linear polycarboxylates (described
above) and polyacrylates such as those available from B.F. Goodrich of Cleveland, OH
sold under the tradename CARBOPOL® have been observed to raise pH when present
in oral compositions.

[0054] Conventional ingredients can be used to form the carriers listed above.
The oral compositions may include other materials in addition to those components
previously described, including for example, surface active agents, such as surfactants,
emulsifiers, and foam modulators, viscosity modifiers and thickeners, humectants,
diluents, additional pH modifying agents, emollients, moisturizers, mouth feel agents,
sweetening agents, flavor agents, colorants, preservatives, solvents, such as water and
combinations thereof. Any given material may serve multiple purposes within two or
more of such categories of materials. Preferably, such carrier materials are selected for
compatibility and stability with all of the constituents of the active ingredient.

[0055] Useful surface active agents are disclosed in the patent references
referenced and discussed above, including in U.S. Patent No. 4,894,220, Surface active
agents generally are an important aspect of the oral composition, as they can function as
surfactants, emulsifiers foam modulators, and/or active ingredient dispersion agents.
Thus, their selection for compatibility with the active ingredient constituents is
important. For example, in embodiments where the oral composition has an active
ingredient comprising a cationic antibacterial agent, it is preferred that the carrier
comprises surfactants that are not strongly anionic, as such anionic compounds can
bind to the cationic active ingredient potentially reducing its bioavailability.

[0056] Suitable surface active agents are those that are reasonably stable and

foam throughout a wide pH range. These compounds are known in the art, and
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include non-soap anionic (e.g., sodium lauryl sulfate (SLS), N-myristoyl, and N-
palmitoy] sarcosine), nonionic (e.g., Polysorbate 20 (polyoxyethylene 20 sorbitan
monolaurate, TWEEN® 20) and Polysorbate 80 (polyoxyethylene 20 sorbitan mono-
oleate, TWEEN® 80), Poloxamer 407, available under the trade name PLURONIC® F127
from BASF Corporation), cationic, zwitterionic (e.g., cocoamidopropy! betaine and
lauramido propy! betaine), and amphoteric organic synthetic detergents. In various
embodiments, one or more surface active agents are present in the oral composition in
the range of about 0.001% to about 5%, or about 0.5% to about 2.5%. In embodiments
where the oral composition comprises an active ingredient comprising lipophilic active
compound(s), the amount of surface active agent is increased to enable sufficient
emulsification of the active ingredients within the carrier of the oral composition. The
carrier is typically aqueous. For example, in embodiments where the tocopherol agent
is present in an aqueous carrier, the amount of surface active agent (such as SLS)
present may be present at about 1 to about 3% by weight of the oral composition, for
example at about 1.5%.

J0057] In embodiments where the oral composition is in the form of a
mouthrinse, an exemplary carrier is substantially liquid. The term “mouthrinse”
includes mouthwashes, sprays and the like. In such a preparation the orally acceptable
carrier typically has an aqueous phase comprising either water, or a water and alcohol
mixture. Further, in various embodiments, the oral carrier typically contains a
humectant, surfactant, and a pH buffering agent.

[0058] The oral composition may optionally comprise a flavoring agent.
Exemplary flavoring substances are known to a skilled artisan, and may be present in
certain embodiments at a concentration of about 0.05% by weight to about 5% by
weight.

[0059] In embodiments where an oral composition is in the form ofa
confectionary, an exemplary carrier may be substantially solid or semi-solid.
Confectionary carriers are known in the art. For a lozenge, the carrier typically

comprises a lozenge base material (for example, comprising a non-cariogenic polyol
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and/ or starch/sugar derivative), an emulsifier, a lubricant, a flavoring agent, a
thickener, and optionally a coating material. Chewing gum carriers generally have a
chewing gum base, one or more plasticizing agents, a sweetening agent, and a flavoring
agent,

[0060] In embodiments where an oral composition is in the form of a film, an
exemplary carrier is substantially solid or semi-solid. Generally, such film carriers
comprise a water soluble or dispersible film forming agent, such as a hydrophilic
polymer. Optionally, the film carrier may also comprise hydrophobic film forming
polymers, either as a removable backing layer, or mixed with a hydrophilic film
forming polymer. Film carriers optionally comprise plasticizers, surface active agents,
fillers, bulking agents, and viscosity modifying agents.

[0061] In embodiments where an oral composition is in the form of a dentifrice,
an exemplary carrier is substantially semi-solid or a solid. Dentifrices typically contain
surface active agents, humectants, viscosity modifying agents and / or thickeners,
abrasives, solvents, such as water, flavoring agents, and sweetening agents.

[0062] In erhbodiments where an oral composition is in the form of a
medicament, such as a non-abrasive gel or ointment that can be applied to the gingival
sulcus or margin and can be used in conjunction with wound dressings, gauze, films,
and the like. Such gels may include both aqueous and non-aqueous gels. Aqueous gels
generally comprise a polymer base, a thickener, a humectant, a flavoring agent, a
sweetening agent, and a solvent, typically including water.

[0063] In various embodiments, the methods of the invention promote oral
health in an oral cavity and treat plaque on an oral surface of a mammalian subject. In
one embodiment, a method of providing one or more oral health benefits to an oral
cavity of a mammalian subject entails preparing an oral composition as described
herein, where an active ingredient comprises a zinc citrate agentand a second agent.
The second agent is optionally potassium citrate or a tocopherol agent. The prepared
oral composition is contacted with an oral surface within an oral cavity. The oral

composition containing the active ingredient may provide multiple oral health benefits,
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such as anti-gingivitis, anti-periodontitis, anﬁ-&aries, anti-tartar, anti-inflammatory,
analgesic, anti-aging, and breath freshening.

[0064] Thus, any of the various embodiments of the oral care composition
described above are contacted with or applied regularly to an oral surface, preferably at
Jeast one time a day, more preferably on multiple days in a week, and most preferably
on a long-term daily basis.

[0065] The oral composition of the present invention can be made by any of the
methods known in the art for combining ingredients to make oral care compositions.
Examples of methods that can be used are set forth in: U.S. Patent No. 6,403,059 to
Martin et al.,, Clinical Pharmacology for Dental Professionals (Mosby-Year Book, Inc.,
3rd ed. 1989); Mosby's Dental Hygiene: Concepts, Cases and Competencies, (Daniel
Daniel, S., and Harfst, S., eds., Elsevier Science Health Science Div. 2002) and Ernest W.
Flick, Cosmetic and Toiletry Formulations, 2nd ed.), the contents of each which are
incorporated herein by reference.

[0066] Dentifrices are typically prepared by adding various salts (including zinc
and fluoride salts, when included in the composition), and sweeteners (e.g., saccharin),
and any water-soluble oral care active ingredient compounds to water, where it is
mixed. Into another container, all humectants, gums, and polymers are added together.
The water based mixture described above is added to the container with the
humectants, gums, and polymers. The combined ingredients are optionally heated to a
temperature of greater than about 40°C, for example from about 60°C to about 70°C, to
disperse the gums and polymers, The heated mixture is then cooled to less than
approximately 38°C (about 100°F). The mixture is then combined with abrasives, where
it is mixed at high speed under a vacuum for about 15 to about 20 minutes. Any
lipophilic active ingredients are admixed into flavor oil (and/or alcohol). This mixture
is admixed to the water based mixture above, where it is mixed under high speed and
vacuum until sufficiently dispersed. The surfactant(s) are added and the mixture is
again mixed to disperse.

[0067] In certain embodiments, a method of making an oral composition
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comprises adding an additional active compound as part of the active ingredient to the

one or more carrier ingredients prior to admixing. In other embodiments, such

additional oral care active ingredients are added with lipophilic ingredients to the

homogenous mixture. Whether additional oral care actives are added to the one or

more carrier ingredients prior to admixing them to form a homogenous mixture, or

added to the mixture with the lipophilic components after admixing, is dependent upon

the nature of the additional active ingredient (for example, whether it can withstand

heating to greater than or equal to about 40 °C and whether it is hydrophobic,

hydrophilic, anionic, cationic, or non-ionic). One of skill in the art can readily

determine the appropriate point in the method of making the oral composition to add

the active ingredients, based upon these considerations. For example, in certain

embodiments, where the oral care active ingredient comprises a source of soluble zinc

jons and fluoride ions, the soluble zinc salts and/ or fluoride salts can be added to the

one or more carrier ingredients prior to the admixing because they are substantially

soluble in water.

[0068] The present invention is further illustrated through the following non-

limiting example(s).
Example 1

Dentifrice compositions of the present invention are made by combining the

following ingredients:

INGREDIENTS DENTIFRICE 1 | DENTIFRICE 2 | DENTIFRICE 3
Sorbitol (70% aqueous solution) 10-20 55-65 15-30
Synthetic Precipitated 15-23 24-30 —
Hydrated Silica e - 10-18
Polyethylene Glycol 600 1-5 1-5 1.5
Glycerin 10-15 — 812
GANTREZ® 1-2 o 1-2
Sodium Lauryl Sulfate 1-2 1-2 1-2
Tetrasodium Pyrophosphate 2-3 0.1-2 2-3
Xanthan Gum — —- 0.01-1
Sodium Sulfate 0.1-2 — 0.01-1
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PotassiumCitrate --- -- 3-8 Panthenol (Vitamn B5) 0.01-1 -- - Water QS.

Q tS: QS. [0069]Dentifrice 1 corresponds to an oral conposition conprising

acti ve
Sodium Hydroxide 0.1-2 — —
Sodium CMC 0.5-3 0.5-3 0.1-3
Potassium Hydroxide 0.1-2
Flavor 0.1-3 0.1-3 0.5-3 :
Color 0.01-2 0.01-2 0.0001-0.01
Titanium Dioxide 0.5-3 e —
Carrageenan — 0.1-1 —-
Sodium Saccharin 0.01-1 0.01-1 0.01-1
Sodium Fluoride - 0.01-1 —
Sodium Monofluorophosphate 0.5-2 — 0.5-2
Vitamin E 0.1-1 0.1-2 -
Mixed Tocopherols — 0.1-2 -—
Zinc Citrate 1-5 - 1-5
Potassium Citrate - " 3-8
Panthenol (Vitamin Bs) 0.01-1 — —
Water Q.5. Q.S. Q.5
[0069] Dentifrice 1 corresponds to an oral composition comprising active

ingredients including a zinc citrate agent, an a-tocopherol agent (Vitamin E) a
panthenol (Vitamin Bs) agent, and a fluoride providing source (sodium
monofluorophosphate (MFP)), that provides an anti-plaque, anti-tartar, anti-caries, and
anti-inflammatory oral composition. Dentifrice 2 comprises an active ingredient '
comprising at least two tocopherol compounds, namely an a-tocopherol agent (Vitamin
E) and a Mixed Tocopherol agent comprising a, , 6, y-tocopherol compounds, as well
as a fluoride providing source (sodium fluoride). Dentifrice 2 provides anti-
inflammatory and anti-caries benefits, inter alia, Dentifrice 3 is an oral composition
comprising active ingredients including a zinc citrate agent, a potassium citrate agent,
and a fluoride source (sodium MFP), which provides a reduction in dentinal sensitivity,

an anti-plaque, anti-tartar and anti-caries benefit.



ingredients including a zinc citrate agent, an a-tocopherol agent (Vitamn
E), a panthenol (Vitam n B5) agent, and a fluoride providing source (sodium
nonof | uor ophosphate (MFP)), that provides an anti-plaque, anti-tartar,
anti-caries, and anti-inflammtory oral conposition. Dentifrice 2 conprises
an active ingredient conprising at |east two tocopherol conpounds, nanely
an a-tocopherol agent (Vitamn E) and a M xed Tocopherol agent conpri sing
a, p, Et, y-tocopherol conpounds, as well as a fluoride providing source
(sodium fluoride). Dentifrice 2 provides anti-inflammtory and anti-caries
benefits, inter alma. Dentifrice 3 iscgAamMgal conposition conprising active
ingredients including a zinc citrate agent, a potassiumcitrate agent, and
a fluoride source (sodium MFP), which provides a reductjon in dentina
sensitivity, anl-antiApprakeemposiien comprgng arac stk p lingarpalyphesnbte alt  c Al vB

1. An oral conposition conprising a zinc salt, a |linear polyphosphate salt
havi ng an hayvizegaveiagé ehairelength 068 oglesy, ah@aideashort afte fotassivmEAk 0bd vigamin.
potassiumsalt or a vitamn. 2. The oral conposition according to
claim1l, wherein the linear polyphosphate salt is a pyrophosphate.

3. The oral conposition according to claim2, wherein the |inear

pol yphosphate salt iTheardlcbidpbsitidiogphiaing to claim 1, wherein the linear polyphosphate

salt is a pyrophosphate.

3. The oral composition according to claim 2, wherein the linear polyphosphate

salt is a tripolyphosphate.
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