TI TLE OF THE | NVENTI ON | nproved Oral Conpositions

Conprising Zinc Citrate and/ or Tocopherol Agents
WOEROSS7RIEFERENCE TO RELATED APPLI CATI ON [ 0001] pdh@S2006/062499

present invention clains benefit of United States

Provi sional 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]
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sequent oss of teeth. [ 0003] Further, bacteria
the resulf ehesrapkexdntatsctisnsebatween ¢etivdonfopateodmstard de host's immune
degradation of fernentabl e carbohydrates. These acids
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when protective en cement um cover
the inflainesdtoryt hspehse gknased by the presence of bacteria/ bacterial byproduct
toxins. Periodontitis is a progressively worsened state of disease as compared to
gingivitis, where inflamed gums begin to recede from the teeth, which can ultimately
result in destruction of the bone and periodontal ligament. Chronic infection and
inflammation potentially results in the subsequent loss of teeth.
[0003] Further, bacteria generate acids as end-products of the bacterial
degradation of fermentable carbohydrates. These acids can dissolve hydroxyapatite,
which can result in the loss of cementum and/or enamel potentially leadingto
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,



the dentin tubules to the nouth environnment. Wen the
fluid that fills the narrow dentinal tubules is
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evaporative and osnotic stinmuli to be transmtted
through the dentin to the pulp, which is then sensed
as sharp pain in the nerve fibers. Dental caries
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a zinc citrate -agent and a potassiumsalt. [0006] In
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to a nethod of reducing astringency conprising
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[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.
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surface with an oral conposition conprising an active
i ngredient conprising a zinc citrate agent and a
WEouassiswm salt. [0008] In certain enbodi ment SPCT/H82006/062499
present invention is directed to a nethod of treating
inflammtion in an oral tissue conprising: contacting
the inflaned oral tissue with an oral conposition
conprising an active ingredient conprising a zinc
citrate agent and a tocopherol agent.[0009] In certain
enbodi nents, the present invention js directed to. T
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c1trateagéxﬁ€p@ﬂ¢1rrents t he present |nvent| on is directed to an
oral conposition conprisin an oral care _active
i ngredpelymerafpnaleicanhy drideand pelywinggaethyhgtheg and a
copherol agent, wherein the tocopherol agent
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composm{dﬂé Elil)‘lg 2-(4,8,12-trimethyltridecyl)-6-chromanol),
b-t ocopherol ((+)- 2 5,8-trimethyl -
andrélicase active ingeedight cordpriping Bziphciirate egpntanda dptepherol
((+)-2/7 8-trinmethyl-2-(4,8, 12-
agent, wherpimethgipeaphesel yaaene compsisanal past.ansgosreewnd chosen from

tocol (2-%&935}-2-@53%1@?@ 81’11g¥11§516-c§%§om‘é L5 486¥d dherol ((+)-2,5,7.8-
tetrametlgrl- -?A g ? &%ﬂ@fm{gl@ec&ﬁ{ @S-g%fernlt\&ert]d‘lft@WCoﬁhgr‘dl (G icBR-adifrethyl-

2-(4,8 17-&%5t}§rltrrdeﬂ§t)k@&hrbnﬁﬁcﬂ) J2rocopheboh{(t)- 34778—ltﬂ1me¢lu§de’h(4r8 B2-
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tridecatrienyl)-6-chromanol) or derivatives or mixtures thereof.
[0011] 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.

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
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0012] As used
t hr oughout the present disclosure, ranges are a
wabh@rohamd for describing each and every val ueP€TaB2006062499
within the range. Any value within the range can be
sel ected as the termnus of the range. In addition,
all references cited in the present disclosure are
hereby i ncorporated by reference in their entireties.
Where there is a conflict between a definition in the
. . present disclosure and that of a cited reference, the
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conposi tions reduce sen Vi in an o
e.g., oral iwuegxanpl e, a tooth having dentinal sensitivity. In
ot her enbodi nents, the nethods and oral conpositions
[0015] reddsaisedfieseimaan Goradsurfned” ishides éhe herdjand eoftltissues of the
I ssues. [0015] As used herein, an "oral surface”
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tissues suR Mk the gHGENIRSOhBAE, tAE sArABEBH the bagtdl c'éjvﬁgléﬁauth like. For
refers to tissues such as the guns, the tongue, tﬁe
example, slenfingleseneftiviityeis hyiically associayechndtt herd tids@e, £20ra tooth, in
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particulas,deptindisgue instheaoot region govesed try demgriutm and Aor, defaint inthe
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treatment of both hard and soft tissues
reducing giftarhiratioous lsyft tissnesswahpteventing plaque, tartar, caries and/or
sensitivity in the hard tissues.
[0016] In various embodiments, the present oral compositions treat and/or
inhibit various oral inflammatory conditions, such as gingivitis, periodontitis, oral
lichen planus, Sjogren’s syndrome, and the like. The oral compositions can be present
in various different forms, including a dentifrice, paste, gel, medicament, powder,
mouthrinse, mouthwash, tooth hardener, oral film, slurry, injectable solution, and
lozenge, as well as any other form of oral care compositions known in the art.
[0017] In various embodiments, the oral composition comprises an active
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



reducing inflanmation in soft tissues and preventing
pl aque, tartar, caries and/ or sensitivity in the hard
WO e@s0as44 [ 0016] I n various enbodi ments, the pPEBER1006/062499
oral conpositions treat and/ or inhibit various ora
i nflammat ory conditions, such as gingivitis,
periodontitis, oral lichen planus, S§jogren's syndrone,
and the like. The oral conpositions can be present in
various different fornms, including a dentifrice,
paste, gel, nedicanment, powder, nouthrinse, nouthwash,
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. anal ogues, or derivatives thereof. The agents_ can
active ingrashentj becanse itds portisalatliseffivagions as watauﬁbacmlal antiplaque,
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context of the various enbodi nents, zinc citr at eis
[0020] useThis,dbe aincatitrateagenty cadinehtdee cgsatrate dqtive compound
having a gq?{e;‘%,lf ey Ilay o fZLé(&saIELCS;;S 2in c%?trgtre]tclag Cet perrolwded in an analogous
hydrated form, for example, it is commonly available as zinc citrate trihydrate
Zn3(CsH507)2-3H20 or zinc citrate dihydrate Zna(CsHs0O07)22H20. Also, zinc citrate is
sometimes provided as sodium zinc citrate Na2Zna(CsHsO7)2. Zinc citrate active
compound can be provided in an oral composition in several ways; for example, it can
be formed from the precursors citric acid and zinc chloride, zinc carbonate, or other
common zinc salts that combine with the citric acid to form the desired zinc citrate
compound.
[0021] In certain embodiments, the invention provides oral compositions that

treat an oral surface having dentinal sensitivity. Dentinal sensitivity (also known as

dentin hypersensitivity) typically occurs where protective enamel or cementum



antitartar, and antimal odor active agent. It is
believed that in addition to providing zinc ions in
WO RMG/07d4e citrate anion in particular contri bRCEES1006/062499

the anti-bacterial efficacy of active ingredient, and

as such is particularly efficacious in oral care

conpositions. [0020] Thus, the zinc citrate agent can

include a zinc citrate active conmpound having a

general fornula of Zn (CoHoOy)l. Zinc citrate can be

) rovided in an anal ogous hydrated form for exanple,
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[0022] ser@ftenvireatrieni fobdemtinatisensibvity entdils apgpimatibhpf an active
. . recognized that an_effective treatnent for treating, . .
ingredienfiegmprsingsedesensifizing pgentvéa an peaiqoprpesidonetighas a dentifrice
. _renmv of p ue. .The frequent and requl.ar renoval of
or medicaffet Theioe Bt Ao e rBRF oh 0Bt RO BRe b RN b nal
including by st EERARALLYIA trolbdiBARIsPich bS YearlouS Wndl dddu MU filbride,
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potassiumpflithit@abreediuing nitodtepdosiym faroréd ¢, sotiive motiofeowphosphate,
treatnment in and of itself, as it is often not rapid
strontium chloride, potassium tartrate, potassium chloride, potassium sulfate, sodium
and potassium citrate, and mixtures thereof.
[0023] In certain embodiments, the oral composition 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 has little 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



enough to alleviate pain, or the plaque renoval
reginen is too rigorous or ineffective for a subject
wez@aniamnci ng dentinal sensitivity. [0022] O tBPET/US2006/062499

treatment for dentinal sensitivity entails application
of an active ingredient conprising a desensitizing
agent via an oral conposition, such as a dentifrice or
nmedi canment. The use of desensitizing agents in ora
conpositions is known, including by way of exanpl e,

. active ingredients such as stannous and sodi um

citrate compigidsde, potassium |ithiumor sodiumnitrate, sodium
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[0026] In certain embodiments, the oral compositions comprise a zinc citrate
agent and a potassium citrate agent, where the ratio of the zinc citrate agent to the
potassium citrate agent is about 1:1 to about 1:5. In some embodiments the ratio of the
zinc citrate to the potassium citrate agent is about 1:2 to about 1:3.

[0027] In various embodiments, the oral composition comprises an active
ingredient where the zinc citrate agent is present in an amount of about 0.001% to about
5% by weight of the oral composition, about 0.01 to about 3%, about 0.1 to about 3%, or
about 1 to about 2% by weight of the oral composition.

[0028] In various embodiments, the potassium citrate agent is present in an

amount of about 0.001 % to about 10% by weight of the oral composition, about 0.1% to

about 7%, about 4 % to about 6 %, or about 5.5% by weight of the oral composition.



i ngredi ent, thus reducing the formation of plaque and
tartar, inter alia, which when unabated can further
w@oenriivdawt e to the underlying etiol ogy of dentPaT/US2006/062499

hypersensitivity, nanely erosion of the mneralized

| ayer over dentin. [0025] In various enbodi nents, the

oral conpositions may further conprise one or nore
addi ti onal desensitizing agents. In certain

enbodi nents, such additional desensitizing agents (in

addition to a potassiumcitrate agent) may include .
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[0030]  confpsswiseothe casainabion piihe alvs ¢itrasagaRbid thepelgssium
ctrate agefR beth sRoRBE by o s RO RS G oR 8o
having ledé%tsﬁ%%eﬂg%c'()trﬁla&ﬁngaﬁﬂbné SompFISRIY a Lihc3Bn 3PRMBlas@h active
about 0. 001 % o about 10% by wei ght of the oral

ingredient amlapivin tonbe aétritfgent B pubdvidiesthetitally desirabbootal

6 % or about 5.5% by weight of the oral
compositignspeducticraridirgnaskingnf isudk agninganprpsrties isgralsarest

.treating an_oral surface, havin tgenti nal 0gensi tivit
Further, iR gerorfaie VEh CRR I Imen s, A Be g ofitgstganio

> s . . Lont . _

concentra RS2 SOREILSI P AR BELLYE U IOKGLLEE] B i
citrate), thEn@1tPBdctdredl leflidae y @bt Ae bOMSinGRIFIEVE W IReh dmphfedztiont

citrate agent and the potassiumcitrate agent provides
comparativepompeditivet doodprisingt sodely ba zincaitraten ¢l such, theakelative
concentration of zinc cations can be lower, thus reducing the astringency of the
composition while still maintaining desired antibacterial and desensitizing efficacy.
[0031] Further, in accordance with certain embodiments, the oral compositions
comprising the zinc ion source, for example, a zinc citrate agent, may further comprise
certain components that reduce the astringency of the composition. Such components
include a polyphosphate compound and/or a synthetic anionic linear carboxylate
polymer. Methods of reducing astringency with these components 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 complex of the

polyphosphate compound with zinc ions. Further, the complex can further include a



For exanple, the contacting of the oral conposition

wth the oral surface may reduce not only the
waengiotdadi ty of the oral surface, but al so forPel/US006662499

pl aque and/ or tartar on the oral surfaces, which are

believed to contribute to the conditions that cause

and/ or exacerbate dentinal sensitivity. [0030]

Li kewi se, the conbination of the zinc citrate agent

and the potassiumcitrate agent in certain enbodi nents

of the invention may result in an oral conposition

polycarboxglatepoly s, asswHl h@'\éﬁwibe@ia mepndssiltelre. Bbamli sing
compose ot HEHGRLERHIAER R MAeBL kA SR Ty IR L0
inhibiﬁon,gegss}«é@ﬁé TheXHelicGONRPALLthBAS ne g AT %s&g&géerggrat x1ied

such astringent properties’iIs preferr

with zinc. iAnlinerandiadalariy ddhyelratedl polophosplire tsmpauntiheefuiinthe
of citrate anion concentration remai ns the sane

present inyewtien genaraldy pgmpsises twe qenerssiondensad phesphate mgdecules.
. zipc citrate), the anti-bacterial efficac mai ns_of
Cyclic pol§pRRsHlis e BEnelg Tetre e T phosHpalcR: Th8 Aumber of

it IS I [ '
phosphor GRS RD HRTRLE LAY Ko BRI 5 AL RCE o9
(generallylrefdrauteto, astah}b{',‘sroF)ﬁdb?BM) t RSty (LAgpOEpheEphites).
conmposition while still maintaining désired
Polyphosphmte balts areiggheradly ataplayeidtinzhe forem df tedywhpllg 3t partially
. Further, E‘% eﬁzcordanc wi th certain enbodi nents, thag
neutralizeg wpteg 5%% ke B G- FAESS . KHEN FhamEreriEm §ads, and

. [ [ u r
ony mixe SEATBL G, T b L RSNl SO, o
sodium orGSHtRSE: & tﬁ@oly%%fd%pﬁﬁf&%?%hﬁx YL b@%si@_nl@ ﬁbyﬁh@&@h%ﬁhates,
conpound and/” 'or a synthetic anionic |inear
disodium clanjoivogba pgr@uiosphate, Mt dsodsuwf pyreghospitptestd egapoyassium
wi th _these conponents are discussed in U S. Patent No.
pyrophosphajgdn their vphysiiated pewell ag hydrateddorms) 45678 to Hoic

et

L., [;0032], The . ' f full iall
00331 5o B e EPRE o T PR L ROl ot dana the 11 ke,
. i 1.e) . . .1 i
G e b D S R e

provide a oribedd arttiiertapagtiwixy cadt i tidrBeffectivad tha@ either of the individual
apol ycar boxyl ate polyner, as will be described in nore

active ingrpstientiageatsalpne (i.coZal™ endpgbort (Rirophosighate) ippab sprangsof
polyphosfiidte S0 o ARE for f Lol Fati et vatious entSodithdrtt, Bbut 1:1 to
about 5:1, or about 2:1 to about 5:1. In various embodiments, the polyphosphate
compound is optionally present in an amount of about 0.01 to about 5%, about 1 to
about 4%, a about 1.5 to about 3%, or about 2 to 2.5% by weight of the oral composition.
In certain embodiments, the polyphosphate compound comprises tetrapotassium
pyrophosphate (TKPP). In some embodiments, the TKPP is present in an amount of
about 2 to about 3% by weight of the oral composition, for example about 2.5%.

[0034] Synthetic anionic linear polycarboxylates can complex with the zinc and
polyphosphate compound complex, and are also known as efficacy enhancing agents
for certain oral care active ingredients, including antibacterial, anti-tartar or other active

agents within the oral composition. Such anionic polycarboxylates are generally



i nhibition, as well as the reduction of aesthetic
negatives |i ke astringency associated with zinc. A

wo povgare4npl ecul arly dehydrat ed pol yphosphat e cPOpUS20d6/062499
useful in the present invention generally conprises
two or nore condensed phosphate nol ecules. Cyclic
pol yphosphates are generally referred to as
nmet aphosphat es. The nunber of phosphorus atons in the
condensed phosphate nol ecul es can range fromtwo

emptere AT CUAN BSEREFol?, 5oty AL SRR LLSLR o1 WL
water soLJ08IgH BTN £1o40 K0! B AEH D Bt st

The terms(";@&ﬂbheti?oﬁrﬁ:ﬁ it SRU: HEkRGwATARIREHTA %e‘llin%ageﬁt@y
mXxtures thereof). Exanples of suitabl e pol yphosphate

comprising@apisoxydsethpltelldibsa andathend@ivatites of icellulose and natural
tripol yghosphat es, sodium and potassium

gums, anchearanpokflaosphrdased gphdulityndleg to/erosgylinkagesophosphat e,
tetrasodi um pyrophos nd tetrapot.assi um .
00351 o BTG Ry TRt T g ePey BERRE Talst desidepr
acid with S85{1Ry poicitodtic by IaNLANPtin atotBg FhBimer, preferably methyl
vinyl ethez (fhethdxyeft3llond) haviiph @f;lo_léﬂﬂalzm?%mé(mwﬂ aphieaR3A080 to
conpl exés provide a conbined antitartar activity that
about 5,0000000 I@Qnectifefiel dopel yhanisanethyl violather /imnalieic atdgidriglet | ve
i ngr edi ent _agents al on i.e., Zn+2 and P20r7
ExampleS(og%@@we%}ya%@)s are ﬁgyl.lae\aif(f fromy ST L opRerpERBIpIer dhe gade srame

' i ' I hO A ' i 1BQ@i ment s,
GANTREZLE ! Ay 130 TR, B10DBO0E A b V] BRI T,
Pharmace%&thlaUfa RV W NESIE0000, NENPTHY RIS PHed (0009 il AN 172 (MW.

optionally present in an anount of about 0.01 to about
2,400,000)>%hesdinuhe prdferral @opolHerais SEHUPhdrntaceotiedddbitadaXM. by .

about 2 to 2.5% by weight of the oral conposition. In .
1,500,000)¢ én varique portheidimants, a spathesic ppierip Ratysagempduads included in

th orlcGRmBR RS b AN YEEBR2BEL el bR g
sbou: 20 SAMEIUAS AP pinok. e orel comosttion, for
[0036] POl tadrkox ¥irdiodisments, & engthed iybidvitibe fa ﬁréa@lﬂ%inﬂammation
pol yphosphat e conpound conpl ex, and are al so known as
in oral tisafd i logmytienhntbe ogalagempssition preferably reduces inflammation of
the oral tissue by reducing one or more mediators of inflammation. Inflammation of the
oral tissue generally refers to a localized protective response elicited by injury or
destruction of tissues, which 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 loss of function, as where chronic inflammation is a slow process that is
primarily characterized by the formation of new connective tissue. Chronic
inflammation is often a continuation of acute inflammation or a prolonged low-grade
form of inflammation (such as that associated with periodontitis or gingivitis) and
usually causes permanent tissue damage. Histologically, inflammation involves a
complex series of events, including dilation of arterioles, capillaries, and venules, with

increased permeability and blood flow; exudation of fluids, including plasma proteins,
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for certain oral care active ingredients, including
anti bacterial, anti-tartar or other active agents
wowaohiom4the oral conposition. Such anionic PCT/US2006/062499

pol ycar boxyl at es are general | yenpl oyed in the form of
their free acids, or partially neutralized or fully
neutralized water soluble alkali netal (e.g.,
pot assi um and preferably sodium or amoni um salts.
The ternms "synthetic" and "linear"” exclude known
thickening or gelling agents conprising

and leukogptigmignationyntodhe indaamatarploses. nflamaatipasogresponds to

enanced PSS R AP e RSB e AR s
eom L A CORRDITEIROPI i ot FORELATEIE B ooty

or by the ®tioyl cfaneigbh witlns sénsiaiadllymphogite. pref erably met hyl
vinyl ether (methoxyethylene) having a nol ecul ar
[0037]  wei@htokinds\arg nofi-aattibotly Jorobios that aboralesseddyy, @socellne

populatio%fgef u C(t) %l{ qrxlrgégl %%nxg{lg%%cﬁ]é{:tgsg%r@bﬁé? m%ﬁ%a B tgrgi}f%eélicit

s espons LR 0 AR5 oS DA FPATEREL o ot 1

ltoncSI My G Moo

cells. Exaprpdésofriaterapal gorapoiindSgoretat bpgmgivaliibrGblades ipkude

. 1,500, 00Q0). In various enbodiments, a synthetic
interleukiprlPpinterlpydrinlarpeiptesteakingd herigdeintereykia cypounds appear

o simalof RS BB SR, 8,00 . Bk
kot R oHGHBBL s, L9 B A BTy o o

lipoxygenhb&enBmé Padavdyisc UliRte nidigbdlitad hawdpesi inhphicaredhetiabpyime
reduces inflammtion of the oral tissue by reducing

mediatorsdnegingiviis, periedpatits, ostfomyglitisranst other infidmeatery diseases.
the_oral tissue generally refers to a Ié)ﬁrial 4

ed. ...

[0038] o SEHGHEN SIS AN G6-16F PEPERROTY U AT ot SRR TS of

p

of 4iSS ' r . 1 i .
oseovlas AT EpaH e RePE e SRt L BB
Prostaglahd 3 4e IdcAlizdiBaré gbﬁerft QhéBiatdrs bEnGHRAEGS QiffeZ8HR: }[H)/ysiologic

pai n, heat, redness, swelling, and | oss of functi’on,
processes andwheir rotincivrecambé aggdred byispeeifislioterjpukoessmpbands.

is primarily characterized by the formation of new,
Tumor negsiciacioyalphaElME-adhs 8 gytokine produced by leukocytes during
infection, and appears to have a significant role in bone resorption during osteomyelitis.
TNF-a appears to regulate bone resorption in a different manner from arachidonic acid
metabolites (such as prostaglandin E2 (PGEz) and leukotrienes).
[0039] Likewise, oral care anti-inflammatory active ingredients can also play a
role in reducing or scavenging reactive oxide species within the oral cavity. Reactive
oxygen species (ROS) are also proinflammatory mediators that are typically highly
reactive products produced during various biochemical processes, and include
superoxide anions (O2), hydrogen peroxide (H»Oz), 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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inflammtion is often a continuation of acute
i nfl ammati on or a prol onged | ow grade form of
w0 ndo7angrst i on (such as that associated with  PCT/US2006/062499
periodontitis or gingivitis) and usually causes
per manent tissue damage. Histologically, inflammtion
i nvol ves a conpl ex series of events, including
dilation of arterioles, capillaries, and venules, with
i ncreased perneability and bl ood flow, exudation of

.fluids, including plaspa proteins,and | eukocytic,
metabolispy of diigs gnmther ‘%@m‘ﬁﬁlsa afe/thogghis to be, m\mymé irgaimost all
disease prR2eEs BS WRl AP aPE el Biel BreaS e KORRERES N gy

pathologigefﬁ lcbdlitidr@lis BAfVRG0 Afisé E@ltg%a&hggé tﬂ#gﬁgh%g h8Gdh BPthese

an antigen wth an anti body or ction of

highly reaztive geslemiledbyp cssplinkinggstotalnp nattigeniARd BN AOydKI nes
__are non-antibody proteins that are rel eased by one
peroxidizing lipigepul ati on on contact with a specific antigen and

act._as intercgellular nediataors tp elicit, a.res se of
[0040]  o° ThesHPRrersiR 0k O3S OF Bnpreql the PR ppcribed prp tory

. X f [ ' j .
mediator £ 84 L BV L 8Pl 0 81 SRR g o PlUSEC
inflamed. ERR&g) Ipesfefredidthfdre dhiive FRQIeRESugeRconiorsl ddynpositions may

gi ngi val fibroblasts include interleukin-I| b,

serve as anfitisflhmoid torybagents thaitseipipgedsior-réduGeonapnmare erddiatorhof

. conmpounds appear to stipul ate production_ of . )
inflammagpgc i egiB eabedimenih dhe fertacing F»zkj ghe grabsomppaitignyeith the

. lewkotriengs, and thr X iC r [
inflamed pfi 5dd (R R Geck R BNABEA B Blaclls A Sa R Oy R v
surface. TR ¥@¥ethod BF&%aﬂﬁg%QMﬂnh%dﬂﬁY@arp&%m tibSR ¢ fApALksADntacting
the prinme nmediatorsS in gingivitis, periodontitis,
an oral congiaitiorehating aarttivt ingreadidértahatedomyrisessetgophefd@géit. In
. Leukotrienes in particular appear to activate
certain erpodioeinits the 20iye ingraslient Birdter sorayisea sizineeitrate ygenias
.. ,pronote bone resarption,associ ated w.th periodontitjs.
describedbgd B dhs ARAORNEED AeHE Af it Y RATBEUSTE TERF S ngY oF
. i X
suppress JHTRGRREh of GREBE RSB mliA FRRER Ao e,
inflamma€efnAwesdsissdalnor necrosis factor-al pha (TNF-a) is a
cyt oki ne produced by | eukocytes during infection, and
[0041] appdansed beteinen 4tospgherfdl agent” refees tonatm bexophsor goimpound
.. during osteonyelitis. TNF-a appears to requl ate bone
deriving freBvs Emhof Hracturalhesiamtantesiiemanch AeEN A HKeY SARRIAIBEE,
racemates, or other analogues, including synthetic and naturally derived compounds.
Such compounds include a-tocopherol ((+)-2,5,7 8-tetramethyl-2-(4,8,12-
trimethyliridecyl)-6-chromanol), B-tocopherol ((+)-2,5,8-trimethyl-2-(4,8,12-
trimethyltridecyl)-6-chromanol), y-tocopherol ((+)-2,7,8-trimethyl-2-(4,8,12-
trimethyltridecyl)-6-chromanol), 8-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), p-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
12



net abolites (such as prostaglandin E2 (PGE2) and
| eukotrienes). [0039] Likew se, oral care
wW@riaorA76fid anmat ory active ingredi ents can al soP@I/ag2086/062499

role in reducing or scavengi ng reactive oxi de species

within the oral cavity. Reactive oxygen species (ROS)

are also proinflammtory nediators that are typically

hi ghly reactive products produced during various

bi ochem cal processes, and include superoxide anions

. O 2), hydrogen peroxid% (H2®2), and hydroxyl radicals

tocomenolgcm@u isted ahevent srthpeghe tasopherdl agenpean CRprsgy

esterified {1} pto B BROATRRER of Yo pd 5 REWRLT 1 oimip Bigretate i)
2,5,7,8-tetrgﬁ@t1§§1122 ,&izﬁﬁﬁﬁ%kﬁawl)ﬁé&ﬁ%&ﬁ&qc&%%r g AN

t her” chem cal s. are "‘thought to be involved in

acetate (2,57 Bastranlethydi® 668 22prineghpleddedsd)-vehtorasnbladebete pocthng
] process. |Increased ROS formation under pathol ogi cal
which are deristivesmf d-todephesile WWhie agsephesb! isiganedal lyatpsognized as

e mose QUL e 21580 LRy AL R L 2 5
s e BRI €4 B SRS RUBR 90 s

efficaciourevents and/ or treats tissue damage and/or tissue
| oss when the tissue is inflaned. Thus, preferred oral
[0042]  carle cadhinvembodineetite irsorm eboipobisionorosh pxisespoicopbersl agent
may serve as anti-inflammatory agents that suppress or
1

that comprigef atdeash Ewedishna crREmonisof dhre foropharaldamily. |Thus in

. ert ai n_enbodi ment 1 he cont.act i t he or al
certsin e B PO IRt PGS AP b 8 G ropherc
compouncisedﬂdﬁéﬁ frloB F&b'l,Qflt&fOﬁWeﬁﬂUS—t hefbl, {2bLSPhebl, @Uto_@éﬁherol,
surface. Thus, a nethod of tre ting inflammation in an
a-tocotrienmslap-tbéctaivrolcmnghri et es artmic e tlareof. din athepesibbdiments,
having an active ingredient that conprises a
the tocopheselngeat edmagiees at leastdwia eompewrsdsohasan sromsetagephorsl, B-
| ngr edi ent  further conprises zinc citrate agent as,
tocopheroly ioFp plitroLBH T EOCETLh (IR SY N PRSI IO METdaRy gRailable
. i n
from Rikeh Wﬁifa‘?ﬁmet%.hfé% (E?%ﬁ@%as%m%&é%o@é@hé#&? gpé%gééto

of ‘one or tory medi ators t

contains bbtH $yaifHEtid &nd hatabd, 8,115 aud.6-{de8aRbrohsongRAINIE! Bh Bthe?
"tocopherol agent" refers to any tocopherol conpound
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., a and y-

tocopherols, each respective tocopherol compound is present in an amount of about
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deriving froma famly of structurally simlar

6- chromanol derivatives, enantioners, racenates, or
wo@rthen7amal ogues, including synthetic and nat uPEl/U§2006/062499

deri ved conpounds. Such conpounds include s-tocopherol

((+)-2 5,7,8-tetranet hyl -2-(4, 8, 12-

trinmethyltridecyl)-6-chromanol), b-tocopherol

((+)-2,5,8-trinethyl-2-(4,8,12-

trinmethyltridecyl)-6-chromanol), g-tocopherol

8-trimet

0.1% to abpf Mecibsin s APOUE CRo e 0% 52 By % by weight of

net hyl -2-(4,8,12-trinethyltridecyl)-
the oral Coé{p(# tgorlrlémol ), a-tocotrienol (2,5,7

[o044] 8- tﬂdﬁﬁﬁ&h&f/gﬁ&mﬂh& » chbe Eémgﬁﬁhué tht bahberiheecRE sl e

- 6-chromm b-tocotrie

mgredlentS it anyref thel oral ééﬂm@oiﬂtd‘ns Id'c’fﬁctrﬁgeld- eﬂ}o'z(l,el ihtluidéefratexamplé,) -
6- chromanol ), and tocol

additional @ptibactaginl a%e(rrts gvhiteningmgentsl eddidionp] Jnt-cating ahd st
o e SRl AR e
agents, toéﬂlgf/e lt?zfe@rb)éh(/ Hmt®, s, : St egé%gents and CO bmaho S

cotrleno conpounds ove Furt the

thereof. ArQCAPEeHRkerlaRhy SaFveGANRIPIS pubpdset Withiatwaner more > of such
non-esterified forns of Vitamn E for exanple, Vitamn
categoriesBf activest Exefryplary actives among those useful herein are disclosed i m U S.

potent s i S NS5l S IS MG

No. 200/ EpEp Ty LA AL 2o bR s,

and US. P%tér{%?@cp%%%@zl%la%vlért ocopherol is general ' y
recogni zed as the nost active formof Vitam n E, and

[0045] i S Activieshisefill tlereineare ptibaaldy psesent imtheriraboomposisionein
enbodi nents, a m xture of dlfferent tocopherol famly
safe and effectpxnameunts. gai'sate andrafipctye’ @a@uat@ tﬁ@a@t@ﬂnqqﬁmtext 15 an
rtain enbodi ment ri ses

oy Tt Sl o S G
nutritive &3 ﬁ;ggngégg% £0dt, Wifen! @E%Bﬂﬁ;& @dst r n%@é? &se& ediBed

an active 1'ngreai ent co east

herein, wxﬁY&thirﬁdeWe bAEAPBEEWhs EXREY NERakb0Se Blléfgiméa@ﬁoh
a-tocopherol, -tocopherol, g-tocopherol, d-tocopherol,
commensarateesthr a mmebnalélﬁ-heoebt/rmsécnahoo Bude aisafe andeffeetive amount

m xtures thereof. |n ofher enbodi ment the tocopher
will usual?a)g ot n@bﬁ?ﬁﬁﬁ%aéél}’afaﬂl ‘é(gg‘ln fangee B%Wﬁdib% ﬁBE’&PTfagg ?atory
agences. SRS B SERRVS Bt $SPAERRER st s o
condition Défg 284t€d or sought to be prevented, the particular subject using, or being
administered, the composition, the frequency and duration of use, efc. Actives are
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, e.g.,
halogenated diphenyl ethers, including triclosan (2,4,4"-trichloro-2"-hydroxy-

diphenylether, triclocarban (3,4 4-trichlorocarbanilide), as well as 2-phenoxyethanol,
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fromR ken Vitamin Co., Ltd. (Tokyo, Japan) as a m xed

tocopherol product that contains both synthetic and
woagoanad44e, b, g, and d-tocopherol conpounds. PET/U51006/062499

enbodi nents, the tocopherol agent conprises a mxture

of a-tocopherol and g- tocopherol. A m xture of

t ocopherol conpounds is particularly efficacious as an

anti inflammatory agent. For exanple, a m xture of

aand g-tocopherol conpounds has been found to be

particularly efficaci OUédas an oral care

benzoate %ﬁﬂfﬁhqwqaéihmlﬂlé‘ﬁﬁ aeeh 9 m@@ab@n@ﬂctermag@aﬁ@ruh@fesem in

d h
the oral e3P G GaufR g Sheepb o DO A BIhBietit o s ore
comp051t18ﬁ’ ”’E’Jgéi%'l REtilthfal Qg&ﬂg ¢h QHARRPRURE SRR uPERSRRL 1N

he oral conposittons Iin an anount of about 0.001% o

polyphos;ﬁbﬁeﬁ d&sthibéd abexe imlledatiaidn Souittes, suahassuzh a¥stannous
about 0.2%to about 1% by wei ght of the total

fluoride, s@amwguctﬂqmde, acd staanpiseyrPphosphiaders enbodi nent's where
tocophe ent conpri ses xt ures of

[0047] 38&9&%@ 0‘415’8 sthgrac é%é‘%gff’ai?n& FRAY TIPSR 8 sAiics of

fluoride i xc% SRR rg’ie-éroqfxdm%dp%%ipon RCORNG] OrSes HRE Jl%r aﬁpﬁﬁta} ¥Gents,

resent I'n an anp

in moun@&iﬂfih@nﬂ%é{@pﬁ? aBbui s E?HQMS @)(Q%%&pom%ﬁd@lo?@%:hﬂfnde ion
about 0.3% t0 about 0.6% by wei of the oral

sources ccnnpmmnbrgamc floozide saltd, Stwcb aalsoknqdvﬂe alkali metal salts; for example:
mpounds t hat can be i ncluded as active |ngred|ents
sodium ﬂvw@wc@ass’c% fhogide, sagien mepfluneephpsphptasedaim

L N

octadecylﬁﬁﬂ& Zlenéﬁf‘a'?ﬁﬁwe - 'N’Q?ﬁs) Jzth@ﬁbl?%ﬁﬁ d?cmlﬁﬁﬁdésas xbél‘?ﬁ& Bin

fresheni ng agents, mal odor cont agents, tooth
fluorides, dasleassthhAaeusflusgldevary stinul ants, whitening agents

and conbi nati ons thereof. ?/ given material may serve
[0048] nul Theowal pompesiionanaliaptionelly comprisest ngtyignt suchas a

cateqories of acti Exe t
vitamni, e R Rl AT B A SRR k135t

et ipSBAGFER B, T SRR SRS, g

acid; caro@no&lsr, mcﬂﬁdmg'rbtlﬂél (vitachi. A)Pedtand], MNeinok 298, (938rdtéhe,

Durga et al., and U S. Patent No. 6, 685, 921 to Lawl or.
f-carotene, y-carotene, 8-carotene, lutein, lycopene, lycophyll lycoxanthm,
rhodoxanthin, astaxanthin and cryptoxanthin; sources of B vitamins, including thiamine
(vitamin Bi), 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 Biz) and biotin;
bioflavonoids, including rutin, hesperetin, hesperidin, eriodictyol, quercetin,
quercetagetin and quercetagitrin; quinone-type enzyme cofactors, including ubiquinone
(coenzyme Quo), pyrroloquinoline quinone (PQQ), paraaminobenzoic acid; sources of a-
lipoic acid; sources of vitamin D, including calciferol and cholecalciferol; 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,

15



[ 0045] Actives useful herein are optionally present in
the oral conpositions in safe and effective anobunts. A
wo safe7amd ef fective” amount in the present coPCEKBE2006062499

an amount sufficient to provide a desired benefit, for

exanpl e a therapeutic, prophylactic, nutritive or

cosnetic effect, when the conposition is used

repeatedly as descri bed herein, wthout undue side

effects such as toxicity, irritation or allergic

reaction, comrensurate with a re?sonable benefit/ rlsk
levocarnitingtang, L- mtlae)shp@fraﬁm(wéﬂaﬁ% BROGREIR) Prtaiag anHyinoleic

s s QYRR ST P L B BB R e

fatty aadsaémggagmﬂménem aflfl &d&%szﬁ%&ﬁé&é{k @mem{ hdixQgad &@%&r

con I on belng treat or sought to’"be prevented, the

[0049]  parMhegidttiensStdihpohetistanthe Smudgvitgman Umnmméﬂcﬁﬂpnsxhg, in
conposi tion, the frequency and duration of use, etc.

addition te\a toapphernl @geppiacplurglifyrafydiamingvitaméneids shosan from: (a)
sources of%ﬁ%ﬁ%rn%@%%gtﬁ%%ﬁw BB af BoRm B Bl diefey e @

t
qumone-t)%peg zy) Ca fQé{to‘#‘;‘ égqou%cfgld?% IEQ(FYQ %ﬁfc{‘ b 2@ J0E8] of vcxjtamm D.

tro ora € conpoun

[0050] In thé@ﬁawﬁelﬁbodﬁﬁ@nﬂs%h&eané héaed &l’glr@ileﬂgﬁﬂhﬁnses a
i ncl udi ng phenolic and bi sphenolic “conpounds, such as,

tocopheroéagnt thalaogeammdmrﬂhmyyalsethmmzselpmﬂtwleng acid/fcl osan
rrichloro-2'-h roﬁﬁdlphenylether
pantOthenpk Mmea%hﬁr peally @ﬁcﬁP%/ag*ﬁ Saresisas fherepl- The Rl as
h et I I
concenayRRPRRYE AP BE B R SlBsRABRY BRPY e |,

embodlméxh@ a%ﬁt 0085% t%%% hbg, %Bobﬂ) QT‘%E%H%%BM efs%’:lkaguat @o@% to
to ‘about 5% by wei ght of the oral corrp03|t|on Usef ul

about 0.1%driabbat 086%agents in addition to the zinc ion sources
and pol yphosphat es descri bed above include tin ion
[0051]  souncesalrsem Odsmgutsht bf:spree%rﬁn@‘z@tfqru@rdla@tet%tm@w

compositi G PREINECS Ziie Alo? {PER] PGV B SRe frag": COIS LbeGFrage chain
length of 3881ulre§se aﬁ& d llé%%% b € of Q’b%té’§51 rﬂ#gﬁ P S RFR ik vitamin  may be

I-carites a or anti-tartar agents

any wtamimkﬁdswmﬁ tlséléftl MCﬁMmthéwJéi{LMn@;‘&@éd irefhePdséit cﬁsc@&hre,
ppm of fl uori de ions. Fluoride ion sources conpri se

and the potassigrarsatt thhy beiaty pathssumssatitkrasvis ot the artdhklaidingrdtosk
enumerate?c‘iJl lnt .epfrggenet)f:lells é)seure, 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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sodi um fl uoride, potassiumfluoride, sodium
nmonof | uor ophosphate, sodium fluorosilicate, amoni um
WO baoaoe4gd | i cate, am ne fluorides, including oPEf/U82006/062499

( N1-
oct adecyl tri nmet hyl enedi am ne-N, N, N -tri s(2-ethanol)-di
hydrofluoride) / as well as tin fluorides, such as
stannous fluoride. [0048] The oral conposition nay
optional Iy conprise a nutrient such as a vitamn,

' anti - oxi dant, andé‘?qc;r am no acid active

. m neral ,. |
astringengy, G Ui inC Eeate PaAG 79 dted EF%@UWtaIb@U?: suchiasahe on,
L e R T
result in pAkcipitatibA@f thé @iﬂc&@ﬂrﬁteaﬁéﬁrcu&r?)ﬁmteﬁ'}?zs é&rﬁ?@%%cﬁuﬁ h either

g carotene, d-carotene, |utein,’ [ycopene
the polyphyephede sali andy bo dwpnllyhaub,oxpﬁteipelyﬁﬂmm @éitain components serve

t oxant h| n, sources of B vitam ns, includin
to raise t}\eH%igﬁ? ﬁge ‘(”iﬂ f:gmgpsggn chbdzprramuncts\ﬂnthldemm)enhonal buffers
and st 3 S PO B, M CSn Bl G LROLD Lelored L a0
above) an%dl?&@i‘ﬂlﬁes(éﬁ&@ég ﬂ‘le%)ival%ﬁé HB?&?E F, q[) Cﬁam ) ('(:1 %Igrr‘ﬁi OH

folit actid, dihydrofolic acid, cyanoco

sold undeB1he n‘addndimetCEARBﬁ)R@l®\m0@ bélen obﬂa‘i'kréd 8 9aist pHwhen present
hesperetin, hesperidin, eriodictyol, quercetin,

moralcoaz‘p@pkg@paget, n and quercetagitrin; quinone- type enzyne

f act | udi bi g
0054 50 B Rond] i e el tq)é%g?hyer”&msdm@ecbewe
The oral c% &ﬁ?or%fmq 11'1#198& %tﬁ&' C’ﬁz? ?‘%r %ea%cﬁé?w 5 ?lg%s]e cgh'lponents

l'uding cafciferol ecal Ci
prev1ouslpsiéﬁrrﬂoe@l redl dinporop hQ@lﬁb@é Surfa&i@lv ?g&té Q0K Bgﬁhqactants

., linoleate and palmtate, esters), isoners
emtﬂsmerénami fose mdMMWlwsaydm)mﬁremmé tlﬂﬁkéﬂm}sﬂhﬁﬁectants
I\Au 0 CLH% ] ements include am no acids (such as
diluents, q_é 9’5?1&%3%@ ﬁlqgﬁgeﬁ@s ermolligrd s meisturizers, mouth feel agents,
T T e I I S
combinatiBfi Qiere&‘ Sﬂng 'gllv H\‘ékéﬁjdl '?lga Q%ﬂtn lé ggfﬁo%es N Bo or

onega- 3 yunsatura att

more of smkma:t@nmsaﬁ rmaterats d’réftdalﬁl?ﬁﬂ&%ﬁ%ﬂ@ﬂﬁ{a@eﬁ;ﬂ% die sédéted for
tures thereof. [0049] The nutrient conponent can be

ComPatlbLQtBhﬁm‘il sabiliy; ‘leb@rﬂmféhe congitiientsf theaetitde irignedient. a
o A e L
eference&%’i@ﬁ%@ﬁks‘&i ?ﬁ%éfiﬁ% iU S4BT 08 4,864,220, Surface active

bi of | avonol ds
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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qui none-type enzynme cofactors; (f) sources of a-lipoic
acid; or (g) sources of vitamn D. [0050] In certain
weredotramnt s where the active ingredi ent conprPCEESH06/062499

t ocopherol agent, the active ingredient may al so

conpri se pantothenic acid/ pantothenol (vitamn Bs) or
orally acceptable salts or esters thereof. The total
concentration of sources of vitamin B5 in an ora
conposition may be, in various enbodi nents, about

. 0. 005% t.0 , 19 0.01% . 99

include nog: 8RAOH 408 BOLHT BB T, N BUBEIH r PR ai n

sty SERBHIE BB, 2 3BT AL

monolaurd}6) TWEEND20 rﬁﬁPbly@@ﬁBa@S@@cﬁY@fﬁgﬁyEﬂ@im sbeBlgmeho3
0

or less, and at |east one a potassiumsalt or a

oleate, TWMEEN®80), Pilexarmen#i’h avaabbeundyr the aadenkmeitLURONIE® F127
art, including those enunerated in the present

from BASKj{Coeperatipg), cahignicn EWHERTANS (8- sERCOAFRIGOBEORI petaine and

v BGRB9S ARRoLBE 5 R yBGARB R

embodiméid) WheBthsre dli8adel RAE ag&{ﬁ! E@?M@h@i&ﬁ{é oraBcomposition in
pyrophosphate, a tripol yphosphate or a

the range dfedbcar Lo Kospdtsdwe.5 %, AR2Bbullde %otedbaoBdsi (h embodigents

be provided in an orally acceptable carrier or . i
where the peli conepositien campirises amactive mgredigntcomprisingolipephibie active

lid phase, iLn the formof a nouth rjnse entifrice
compound(S), e, eyt gbPuac e paer isoniered Bt e RiEnf <
‘e t j [ imcl udi :

emulsifica381t the AR EEARALS wnin BIE YA RERRADm B ion, The
carrier is t9pically laubdud. Borddample] iachissdiaferspadicke ehemeopledrol agent

conponents i s dependant on the desired product form
is present 088 afjubous/ariieushe abadintehssrfaceactivesd gend (pebias Sbh)

has an orally acceptabl e _vehicle th(g{ has a

Y s pH of .
present maybatpresens at abog 1 t37% by weigh o thearrlqampgsytion, for
1 ge iraﬁl.g i n enbodi nents where the oral conposition
example a Bﬁ‘ﬁﬁ 2&° conponents to reduce theastringency of the

[0057]  Zi N &hbd@hfert Gter@ thdSat EbRPBsRIoRS O Shey farhPyEa  Such
as the pol yphosphate conpound. A lowering of the pHto

mouthrindegafi ekbmplapaatriér ganbgantdaily Hytiid.r Eseitarni fimouthrinse”
precipitation of the zinc citrate, particularly_ when
includes mouthavasbap|spxays and thedikardp 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 of a
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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t he pol yphosphate salt and/or the pol ycarboxyl ate
pol yner. Certain conponents serve to raise the pH of

WO b@707@h4 conposi tion. Such compounds i ncl ude PCT/US2006/062499
conventional buffers and salts, as well as chem cals
such as the anionic |linear polycarboxylates (described
above) and pol yacryl ates such as those avail able from
B.F. Goodrich of Ceveland, OH sold under the
tradename CARBOPCL(r) have been observed to raise pH

when present in oral c ositjons. [0054] Conventi onal
and/ or starglyf g slesivagiveh A R e R e Y
. abqve.. Tha or al R '
tickenes, 8 iclily ¥ QagFRTRARE S ol G| PR ol bgve

chewing gtes BAdDBHe ok RsdredIRgiciAh %g@ﬁ@l £ swebfdn @€ agéit! %8 a flavoring
agents, such as surfactants, emulsifiers, and foam

agent. nodulators, viscosity nodifiers and thickeners,

humectants, diluents, additional pH nodifying agents,
[0060]  endniamebrdimenss wthere aposal copResitieris iaghaiferm of a film, an

expla S5 AN Y oA Ry i cariers
comprse SR ALONS ek AN (NS R8T U RROURI

polymer. Qﬁitﬁﬁ@[l}yﬁﬂwe&fﬂnﬂa&l@fe& ahsy aleb edbeipaielhydyuphobialfilingforming
materials are sel ected for conpatibility and stability
polymers,withier a$ h refovabledmekirig lager, or otixed avigle aihyelrpphilie dilent |

) PE’PVOSS eful ,surface active ageqt .are di sgl osed in
forming ppfyaneya il CREREE QRCOEAHE LOFERIE P AFH s L LER Aht Agents:
. i nc ' [ . ) 4,220. Surface active
fillers, bul'%g‘%?%f‘ggﬁ@?aﬁﬁé’sé‘};ghgﬁﬁ?’%oaﬁ%ﬁ' aspect of the oral

[0061] COMROAShbb@MnerRS WIRSY afdRal diEpofAoASs Hikibed6tradt 8 dentifrice,
emul sifiers foam nodul ators, and/ or active ingredi ent

an exemplirg perridrds salgeansallyTsarsi-sdliteor a seliéc thentiffiges typically contain
conpatibility with the active_ ingredient constituents
surface actiye aggioist Awiectagts, MEapine MAdifying darnE s/ wh dpigkenses,

. oral conposition h an_active Ingredient co sing a
abrasives SQIYGSfE CUSR P B Plar PAPTRBAREITT pY SKEPEPURS 86 T Trat the
[0062] C2@TTd &hbSQIREAS SheiH %Bﬁﬁ%ﬁéﬁrﬁgééaaﬁn% & fetfoRhig?Rgl ¥

anionrc, as such anionic conpounds can bind to the
medicamért] $1h & AEdh-¥brdshgd g¢lieinpdrthhbddrybe appliedy thegingival

bi oavai l ability. [0056] Suitable surface active agents
sulcus or araeginskcarnbe usecein exgencisinwithappend gaessings, 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 agent and 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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foam t hroughout a wi de pH range. These conpounds are

known in the art, andinclude non-soap anionic (e.g.,
waowontauryl sulfate (SLS), N-nyristoyl, andPCT/US2006/062499

Npal mi t oyl sarcosine), nonionic (e.g., Polysorbate 20

(pol yoxyet hyl ene 20 sorbitan nonol aurate, TWEEN(r) 20)

and Pol ysorbate 80 (pol yoxyet hyl ene 20 sorbitan

nonool eate, TWEEN(r)80), Pol oxaner 407, avail able

under the trade name PLURONI C(r) F127 from BASF

such as arSO By s Aipe BUORH A e a0y STH-6 v Bpprinferaaies.
ana]gesjc,gﬁﬁ_%gpgﬁd 'gfea%%%&dﬁgm hetic detergents. In

var i enbodi nents, one”or nore surface active agents

[0064] ar efrm@aagtofithe vhgo0s ambodimeststof @he biallchge édpesieibn
about 0.001%to about 5% or about 0.5%to about 2.5%

described phogaBuzicondactedwish er ehplied s¢gudarlpdeianiaral s1ofanej prederahly at
active ingredient conprising |jpophilic active

least one %Iaﬁﬁoffﬁyd Fagre preeerally it rttigledsan acyrele apgenpstipyeferably

Onalong'g%ﬁggﬁfﬁsff‘ enabl e sufficient enulsif ication of the

dients within the carrier of the oral

[0065]  COMPRS bid] @BmpPA&i GRbf theprisertt YRV &l drycAOMERRle bg/oarny_ of the
exanpl e, in enbodi nents where the tocopherol agént “is
methods jmmge m theadfoncpebinng aigredients tvemake ondl cate sampasidons.

active agent (such as SLS) present maly be present at
Examplesgh sigtheds &hfbﬂféﬂtbe:}%ig)ﬁfﬁéﬁffégfthdﬂ Prie Fatent Nef 54398,

. for .exa at _about,. 1.5% [0057].1n.eqhodi ngnt ere
Martin et ol CAEAPR B iAo fof Deiel rRTeRsiapls (ohyt ¥ s e Tk,
. \ , .. Ll o The '
3 ed. 1980, K e e SRR natnt Cotpelbncaamatan
Daniel, S.) dricbHakf3t, 8.clsg RlseaparStidra Hémdtlobdbhae BB 2P0ARING Ernest W.
) carrier typically has an aqueous phase conprising
Flick, Cosmqﬁ@nd/@@&t,ry Germuledions, 2ntbed), dbhopnients of eachFunichere

. i n, various enbodi ments, the oral carrier typically
incorporajeshhereify by, refersiiceant , surfactant, and a pH buffering

o0 29D 3 Tl GAPRPBL S 9B AT cing i
and fluoritleRaitaNGREn ﬁﬂ&u&é@%d{ectoﬁqn%ﬁﬂié@g affl Gl tbnedd|¢ JTBM cdtfirin),
present in certain enbodi nents dat a concentration of
and any vedterssoldbib6sab yaneeictive ingredizmicobpdmndsed gidter, 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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[0059] In enbodi nents where an oral conposition is in

the formof a confectionary, an exenplary carrier nmay
wheosubasantially solid or sem -solid. ConfectPOIER3006/062499

carriers are known in the art. For a |ozenge, the

carrier typically conprises a | ozenge base materi al

(for exanple, conprising a non-cariogenic polyol and/

or starch/sugar derivative), an emulsifier, a

| ubricant, a flavoring agent, a thickener, and

compriss LA TR P S i o oD B VR o he
one or mol?+ @éxtrie?'lﬁ i Bf%ﬁ% ?émgg 'Iﬁ %tﬁé}e&ﬁ%&%rﬁ‘s such

avori ng~agent . i ments where ad oral
addltlonalccﬁmp@&letacﬁﬂe liSgrietlienifieafeodddcolf w&hfli[id}ﬁhlﬁ@u@f@dﬁh&f 8 the
carrier is substantially solid or sem-solid
homogen@m@mmy Whetherfadditienalrdral eare anpvesareaddetdo thebnebe

di s er5|blefll farm such as a
more Carr’ﬁy 5 AFBIRRITItE PHOF BBt BE (T TP R R TR U T
added to ﬁe?ﬂ ﬁﬁf@wktﬁ%hgygﬁgﬁgﬁgéag@éﬁéﬁtg QFl} Q&n%hérﬁgr Wpfﬁdent upon

as a reno ayer,
the naturd WtheRididitiéndl iakAvE RgFeafbnp (Eby BR&mphd, |V\‘7ﬁé%ﬁé1r it A% withstand
optionally conprise plasticizers, sur ace active
heating toggyeates thdn bt eqisal tbabkuhd) &genddsyhethdr itiis hgdidphobic,
nodi fying agents. [0061] In enbodi ments where an_oral
hydrophilig @ﬁwm. cghons, phn@moms} B¢ of skidhinithe .aetscanarﬁadﬂy

determin SR AREHER foifLin P dretif P Bikihe Rl d ol i to add
the actived ?ent?%@&% b thaéé&ﬁéideyam fid rraaa%n;@tlﬁ BAdin or

keners abrasives, solvents, suc

embodlméﬂ\taywhleﬂgtlr@gﬁll Sare atkivs metdiehngompeRtsa s f sbliuble zinc
enbodi nents where an oral conposition is in the form
ions and fbforiderisgisctheseiuble aisie @éts andé nr ﬂMpa@e\sgltg ehn be added to the

omtmantthtcanbea é{e%}?ﬁlnlva syl cus. ?Ir
One Or MGy CATTHTARGTELAFNH BTIQE &Y Hj‘l}ﬁ FYReIER 2 tantially
soluble qu,g,]ﬁl ngs, gauze, fil rrB and the like. Such gels nmay

ude both aqueous and non- aqueous gels. Aqueous

[0068] g@@s!é%‘i ank¥nGONET B tRerP Al e RIted a&ﬁou%ht HeC KSIMRKing? non-

hurre tant, a flavori ng agent, a sweetening agent, an
limiting ezampla(gint , typically including water. [0063] In

vari ous enbodi nents, the nethods of the invention

Example by oppte oral

Dentifrice compositions of the present invention are made by combining the

following ingredients:

INGREDIENTS DENTIFRICE1 | DENTIFRICE 2 | DENTIFRICE 3
Sorbitol (70% aqueous solution) 10-20 55-65 15-30
Synthetic Precipitated 15-23 24-30 —
Hydrated Silica — — 10-18
Polyethylene Glycol 600 1-5 1-5 1-5
Glycerin 10-15 - 8-12
GANTREZ® 1-2 - 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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@%Pgée%ent (Vitamin

E) and a Miged Tosopltidobagent icbmprisih@in@r 6, W-tdeopherol 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.
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humect ants, guns, and polyners. The conbi ned
ingredients are optionally heated to a tenperature of
wQ@e@anan44 han about 400C, for exanpl e from aboReT/68105/062499
to about 700C, to disperse the guns and pol yners. The
heated m xture is then cooled to | ess than
approxi mately 38C (about 1000F). The m xture is then
conmbi ned with abrasives, where it is mxed at high
speed under a vacuum for about 15 to about 20 m nutes.
Any |ipophilic active igﬁr?ﬂsents are adm xed into
flavor oil (and/ or alc é‘l >~ This mxture is adm xed
to tege ter based m xture above, where it is mxed
“und mﬁ\lggﬂd%@@étlﬁgﬁf\%f@bﬂiﬂﬁf@ﬁﬁhﬂl@@ﬂﬁmﬁl eenditjvity comprising
. di rsed. . The surfactant(s) .are added, and the ni xture
Confactm%stﬁ%z?ww@av ;oL Pgs[%%??mpﬁlsgm%aﬁwe ingredient
comprisi j ] 2:14 an oral
P lsﬁmgrt&?%g%% %@Eﬂgggsﬁgﬁ%qudi tional active
conmpound as part of the active ingredient to the one
or nore carrier ingredients prior to admxing. In
2. ot heth methedanenrding tudhiraddivhiereialthe patassiame sai¢ is a/potassium
citrate a [ ngr edients are added with |ipophilic ingredients to
&H honogenous m xture. \Wether additional oral care
actives are added to the one or nore carrier
ingredients prior to adm xing themto forma
3. honogenagthod al@'céfcﬁnEgQB cBHRED WiRerbHEHE 2ALE Brald %%er{tl?ﬁmprises
| i pophilic conmponents after adm xing, IS dependén
a compowpbhaving sgeneral foimtuie ohddi(CsHe@b),act i ve i ngredi ent
(for exanple, whether it can withstand heating to
greater than or equal to about 40 OC and whether it is

4 hydr i hydr ophi.li ¢, iqnic, cationic¢, or
* non ﬁ%%g?‘%d&%g%ﬁgg kP |cfa I@t e the fAptassigy cjtrate agent
comprised 8lc@tiPdithd REviaRR At [ ' 1y et hod of
P maki Erépt he oral gco%%s@tﬁ%gﬁgwo&a g)7'act ive
i ngredi ents, based upon these considerations. For
_ exanple, in certain enbodiments, where the oral care
5. act ilj© methoddicepnding p cladmsl, avlsweindbeattiseingredient Aerther

. d f i de i . th | ubl inc salts and/
comprse LR B B e Gt

' Xl j t m. xi because th ar
slfte,pLRERE L i A BT PR EEH R MR
invention is further illustrated through the follow ng
nonlimting
6. The method according to claim 1, wherein a ratio of the zinc citrate agent

I

to the potassium salt is about 0.5:1 to about 1:0.5.

7. The method according to claim 1, wherein the zinc citrate agent is present
in an amount of about 0.001% to about 5% by weight of the oral composition and the

potassium salt is present in an amount of about 0.001 % to about 10% by weight of the

oral composition.

8. The method according to claim 1, wherein the oral composition further

comprises a copolymer of maleic anhydride and polyvinyl methyl ether.
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exanpl e(s). Exanple 1 Dentifrice conpositions of the
present invention are made by conbining the foll ow ng

WO p@rodident s: [ 0069] Dentifrice 1 corresponds tPBCHOSZOED62499
conmposition conprising active ingredients including a
zinc citrate agent, an a-tocopherol agent (Vitamn E),
a panthenol (Vitamn B5) agent, and a fluoride
provi di ng source (sodi um nonofl uorophosphate (M-P)),
that provides an anti-plaque, anti-tartar,
anti;cari and antj-i.nfl ral .conposit

9. BonThe fetBos GGt g 3?{%%% i ol SomsStn Bt
compr ise%{‘ Pé@ﬁ’ﬁ?&?@?ﬁ%@ﬁﬁwt a::n'o Hpgj " arsﬁj garl\rllex)éd a[I]'oc opher ol

agent conprising a, b, d g-tocopherol conpounds, as
well as a fluoride providing source (sodiumfluoride).
10.Denthé meatho@ apcandineto daim il pWhaneiatthe prawdngpusitiorafiirder
benefits, inter, alia. Dentifrice 3 is an oral
comprises fPRRY IS P! spplgici anhwgrisieransepolyyad inaethy | ether apd g a
olv hoszi ne Cl t{at e agent, a potassiumcitrate agent, and a
POTYPROSPRYSABEE sour ce (sodi um MFP), which provides a
reduction in dentinal sensitivity, an anti-pl aque,
anti-tartar and anti-caries benefit.CLAIMS 1. A nethod
11.0f Amethogofaredochlg strihgeayha@mpdsidgrioatacsiegshé owdl tsurface
i conprising contacting the oral surface with an oral
with an ogal epEYI0sitim eURPFBBIZAN itivadnElaslieMosaPERNg ACHNE Fitiaky
¢ i zi% .citragtte agent and a potassiumsalt. 2. A nethod
agent ancd;2 PERIPIHY 88%cl aim 1, wherein the potassiumsalt is a
potassiumcitrate agent. 3. The method according to
claim1, wherein the zinc citrate agent conprises a

12 conpomachdibyf fdueirgefdematioh®t Pldqueddr @htat, ddeles of malbéor

nmet hod according to claim?2, wherein the potassium
comprising ¢ordedingthetorabsymiaceagith ananpbeordphsiviongompyésireg ah active
. . formul a of K3C6H507. 5. The nethod according to claim
ingrediend cofpaisiitha EHE GpRAgenk @Pg amewwsﬁgﬁ

13. The method according to claim 1, wherein the oral composition further

comprises a non-ionic halogenated diphenyl ether.

14.  The method according to claim 1, wherein the oral composition further

comprises a tocopherol agent.

15.  The method according to claim 1, wherein the oral composition has a pH

of about 6 to about 10.

16.  The method according to claim 1, wherein the oral compositionis in a

form of a mouthrinse, a dentifrice, a confectionary, a medicament, or a film.
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conprises a conpound chosen from potassiumtartrate,
pot assi um chl ori de, potassium sul fate, potassium
woRdrarass sodiumnitrate, sodiumcitrate or m RCTIUER06/062499

thereof. 6. The nmethod according to claim1l1l, wherein a
ratio of the zinc citrate agent to the potassiumsalt

is about 0.5:1 to about 1:0.5. 7. The nethod according

to claiml1, wherein the zinc citrate agent is present

in an anount of about 0.001%to about 5% by wei ght of

17.( A B hed o R e S g R B35 H St ambaRbh: of
contactmél@n@ Vﬁﬁ%ﬁ& Q)'i@%éshb%‘lth% ol& Moﬁ@&ﬁ{ﬁisﬂ% &?a&kv%' m

erel n the oral conp05|t| further ses

ingredienC@PRPNSMBE 20findeiteite agamyatd aﬂﬁac@pﬁenﬂla}g%nf}yl met hy!|
g et her. 9. gThe nmet hod gccor ding to claim1l1, wherein the
or al conposition further conprises a pol yphosphat e

ound. The. net h ordin o cl ai rein
8.1 ol e s OR g ORIt W Sedos ehsl S of

comprise poﬁl M oschXﬁéée%Sfég‘{}xdto?% (&thﬁ-{yﬁﬁ‘é@g?ﬂ?i gzg&%fhrﬁ[}gde%yl) -6-
chromand®? Ex[tb&%ﬁ{(;!}i}zﬁl QPNRI5, B8 e r&aBH3IDL@AB, uflﬁ‘nﬁéﬁ{yl&it[dccﬁg%—

al “"conposition conprising an act’ive

chromandl)n Qlftecbl:ﬁmrob@m}QJSsS t‘rgnat}mlﬁe(ﬁlca,lz trimetigdiridenyt)- (achromanol)
pot assi um sal net hod o{ red

f
V-tocopheBpdQie2 OB ransthy S4B GRethil tHdSry én%llpg{ar?é , 8ocpherol

(¢+8-me e T B A Pt i R B BRI "
tetramethgl 5L 8@8 §2a8EtheNg 7811&91&%5&%&%5% Ehro}ﬁanaibl -pRbAgol (2,5,8-

rding to cfaim 1, wherein’the oral osition
trimethy lﬂbﬁ%ﬂlezﬁtrﬁﬁm lSQSlhmﬁMah@my&)-ﬁahagaaabbabraﬂepilvenyés or
14. The method according to claim11, wherein
mixtures thegeadr al conposition further conprises a tocopherol
agent. 15. The nethod according to claim1l, wherein
the oral conposition has a pH

19.  The method according to claim 17, wherein the tocopherol agent
comprises a-tocopherol ((+)-2,5,7 8-tetramethyl-2-(4,8,12-trimethyltridecyl)-6-
chromanol), and y-tocopherol ((+)-2,7 8-trimethyl-2-(4,8,12-trimethyltridecyl)-6-

chromanol).

20.  The method according to claim 17, wherein the tocopherol agent is present

in an amount of about 0.001% to about 5%.

21.  Ananti-plaque and desensitizing oral composition comprising;:
an active ingredient comprising a zinc citrate agent and a potassium
citrate agent; and
a copolymer of maleic anhydride and polyvinyl methy! ether and a

polyphosphate.
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of about 6 to about 10. 16. The nethod according to

claim1l, wherein the oral conposition is in a form of
w@20000td3nd nse, a dentifrice, a confectionary, BCT/US2006/062499

medi canent, or a film17. A nethod of treating

inflammation in an oral tissue conprising: contacting

the inflaned oral tissue with an oral conposition

conprising an active ingredient conprising a zinc

citrate agent and a tocopherol agent 18. The net hod

ed% ! p%51g8ﬂﬁsﬁ%r&l g gln g&? Eeéﬁ WM b elrnocl cxtrgt%ne}gent
comprtses( &ﬁ%@tﬁ@ éa(/ﬂ‘!ggé général Hstntze(ahtfahﬁa%f) ZR(CEEosRN0! ) |

((+)-2/d,7,8-tetranethyl-2-(4,8,12-trinmethyltridecyl)-
6- chronanol) b-tocopherol
23. ( ( fThecangositipracegiding ta claim21; whﬁeﬂnyht potassipn) cibrage

manol ) -toco her ol £)-2 7 8-tri /8
agent conyiegy bt ke et forgiylg @ %ﬁ&%‘épé?-
((+)-8- methyl 2-(4,8,12-trinmethyltridecyl)-6-chromanol
) / a-tocotrienol (2,5,7,8-

24.t et TR&EdhpbsiiohhcBorting td BRIM: Rhérdih the active ingredient
-tridecatrienyty- -chromanol), b-tocotri enol (2,75, 8-

further conmprises alepinyral ﬂtmntfrmmqtdwss;ﬂn’:tattrate, potassium chloride,
-tridecatrienyl)-6-chraomanol) or derivatives or,
potassiumyul{aie. R0 tRIpHB0TITa1g SORHEMPLEAGSUELE: BiFFRie PhmiXiares thereof.
17, wherein the tocopherol agent conprises
a- t ocopher ol

25.(( ﬁh@co’smﬁoéh‘bﬁtd'c@(@ﬁlhglto Ehalrih 2& et éinEtdng dirthe emtl dirate

- chroma , and her ol
agent to tIué p))taaslﬁrrBexttfartetmgdnyclxs ab()ét ®@5:120tabbuelfyb. tri decyl ) - 6-
chromanol ). 20. The nethod according to claim17,
wherei n the tocopherol agent is present in an am)unt
of out 0.001% t o ahout 5%
26 qes LR FOTPPHGOBASTORBRE 50 £ o le B &msfrtla e i ol et i

present ir] !.t?é:%@hﬁ%f ' §d11%8) t(?al%tﬂ?‘f 'bi/ 98{3{1{(3 cﬂgpetﬂngo&tmn

assi um Ci ate agen yner of

and the @falayldfrt éi&a@é’géiﬂhy%téﬁéht maéxhytqoehla ef aaswt_ (001 % to about 10%
po yphosphat e- 22 he conposition according to claim
by weighpdf, thelvealeompdsitian.nc citrate agent

27.  The composition according to claim 21, wherein the oral composition

further comprises a non-ionic halogenated diphenyl ether.

28.  The composition according to claim 21, wherein the oral composition is in

a form of a mouth rinse, a dentifrice, a confectionary, a medicament, or a film.

29.  Anoral composition comprising:
an oral care active ingredient comprising a zinc citrate agent and a
tocopherol agent, wherein the tocopherol agent comprises at least one compound
chosen from tocol (2-methyl-2-(4,8,12-trimethyltridecyl)-6-chromanol), a-tocopherol
((+)-2,5,7 8-tetramethy!-2-(4,8,12-trimethyltridecyl)-6-chromanol), p-tocopherol ((+)-
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conpri ses a conpound having a general nom nal formnula

of Zn3(C6Hsq 7)2. 23. The conposition according to
w@b@7ivead4 wherein the potassium citrate agentPCT/US2006/062499

conprises a conpound having a general nom nal fornula

of K3COH507. 24. The conposition according to claim

21, wherein the active ingredient further conprises a

conmpound chosen from potassiumtartrate, potassium

chloride, potassiumsulfate, potassiumnitrate, sodium

= . Nit di um. ci t.r.at r,mxtures thereof. . e
25 8-rimp 38 a R PiiE) Bl of herttieral €22 85
i of NG Gt LAk ¢ ' . Ly al 5t
rimethy 28 S BB Ll B PRABSREL0L fgE2
(4,8,12-trimettgligidegyl)-6-cHrabmandl), aweseiehol (5,7 )8R traintdthye2-849810-
[ resent in an anount of about 0.001%to about 5% by

I S
trime thylﬁéiﬁh&rid@ﬁatmeyt)réxchmma.tﬁ—moaﬁﬂnql 65 Botr maethybr2-(4,8,12-
. [ te agent .S esent | n an . ampunt of  about 0. 00Q1%
trimethyl-3g s e 5B Grehinaes) Phgew%ﬂlve@&magstweéﬁhe@@? °

The conposition according to claim?21, wherein the
oral conposition further conprises a non-ionic
30. hal Digenmhpsbidon Beedrdiet ReFlaind 89, WRereiR 'ﬂﬂ?@&icbgﬁ_@rql agent
according to claim 21, wherein the oral conposition is
comprises artaropbernl §f+)2, M B Bttetnanmsbyl-2 (48 ALitfimeatbylteidecyl)-6-

onf ectionary, di cament, aqor a film 29. An oral
chromanofl g srtprepherBhibr |-y rimat 2 (46l trmehpdtuidrsy Deent
onprising a zinc citrate agent and a tocopherol
gent, wherein the tocopherol agent conprises at |east
one conpound chosen from tocol
(2-met hyl -2-(4,8,12-trinethyltridecyl)-6-chromanol),
31.a- ' Beogimepadition according to claim 29, wherein the tocopherol agent is
C((+)-2,5,7/8-tetramethyl -2-(4,8,12-trinethyltridecyl)-
present inginchipewaireiaboub 01082 Spteehsiut 5%.
((+)-2,5/8-trinethyl-2-(4,8/12-trinmethyltridecyl)-6-ch
romanol ), g-tocopherol ((+)-2,7,8- trinethyl-2-(4,8

2., LA LIRRIMEbG Lees g B SR 0Rhbedtn tRERRRS P agent s

present in(dH £Acah dEBORY DIODI GeYADo R 59A 0 BOl oo PhE R AEEMEE Bhesent
(2 5,7/8-tetranethyl -2-(4,8 12- trimethyl-3,7°1 |

in an amount ofamatt 0i00A§ fo- dbasttSGsrbpovaight ofobetcoivgrusition.
(2/5,8-trinethyl-2-(4 8/ 2-
trimethyl-3,7,11-tridecatrienyl)-6-chromanol) or

33. derﬁ’eaéémvsgsiﬁgn ey Er?gg’ 1 Q868 %, wherein the composition further

comprises a copolymer of maleic anhydride and polyvinyl methy! ether and a

chromano

polyphosphate agent for reducing astringency of the zinc citrate agent.

34.  The composition according to claim 29, wherein the composition further
comprises a non-ionic halogenated diphenyl ether.

35.  Anoral 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.



30. The conposition according to claim?29, wherein the
t ocopherol agent conprises a-tocopherol ((+)-2,5

wQ@ 2@7hed4nanet hyl - 2- (4, 8, 12-tri et hyl tri decyl ) - BET/US2006/062499
chromanol ), and g-tocopherol ((+)-2 7,8-trinethyl-2-(4
8 12-trinethyltridecyl)-6- chromanol). 31. The
conposition according to claim?29, wherein the
t ocopherol agent is present in an anount of about
0.001%to about 5% 32. The conposition according to

claim 29, wherein the zipnc cityrate_agent .i esent in
36an akhsuoHal GAMBBBRIONGCERFING &0 S8 eFeI N R Linear

t gcophsr ol ent, | resent in an anount of about
polyphogff@g%ﬁ%gaaﬁg{ﬁphg@?g@te{wi ght of the conposition. 33.
The conposition according to claim?29, wherein the
conposition further conprises a copolynmer of nmaleic
37anhyTid cheal anwh ppsitipni avgdrding iy clagmi i, waedeia the linear
pol yphosphat e agent for reducing astringency of the
polyphosphede salt tsa EripgjEphospmte.The conposition according to
claim 29, wherein the conposition further conprises a
non-i oni ¢ hal ogenat ed di phenyl ether. 35. An oral
conposition conprising a zinc salt, a linear
pol yphosphate salt having an average chain | ength of 3
or less, and at |east one of a potassiumsalt or a
vitam n.36. The oral conposition according to claim
35, wherein the |inear pol yphosphate salt is a
pyrophosphate. 37. The oral conposition according to
claim 36, wherein the |inear polyphosphate salt is a
tri pol yphosphat e.



