WO 2008/121519PCT/US2008/056659 TITLE OF THE INVENTION Oral Care Compositions
Containing a Mixed Tocopherol Component BACKGROUND OF THE INVENTION 10001Gum disease
is a form of inflammation that occurs in tissues of the oral cavity. Gingivitis, an early phase of gum
disease, is an inflammation of the gums caused by the accumulation of pl [ sgfo‘gs(tlj)g&(y colorless
film of bacteria"ggg\?[és{ﬁésé%m line. If not routinely removed by proper brushifig and 1lossing, plaque
can build up on teeth and gums and leadTid giaygivitist ClEEBNBIONS of gingivitis include red, swollen
and tender gums tha%?&g}g nvqhggitt%% tecetqtglrg. br%spfgé f,fuoct tr 1%t%g in i(\)/;;[!as an progress to
more serious gum diseases such as perio ontitls andteventua ly t53Re destruction of bone and to
tooth loss. 100021 Nearly 80% of AbretisaiiRatudHard Bidimb ¥aENTIgam disease. While gum
disease can g lpatedand minimized generall il 2 faily stajahitonuard denial hyaiene regimen.
including regular brushing, flossing an prr(r)'fessmna dental cleanings, {his %yglene routine is not
always strictlydeltgweingeotntingfhyr phasetftinely diglagpresendefofigumtidisedsbdy tesadult
population. Thus, if it is possible to enhance the anti-gingivitis activity of.a dentifrice,. such that the
Foutine brush AT LI e AR 8 SR T g iaines TS S PASEnE BRI ot pe
desirable. 10608gMitdimin E {tocephteral ieniterd seeinskibordams antiflotong; jiligirepented to play
a role in encquraging ski aling and redycing scatrring after injuries, such.as burns. Natural vitamin
= oxists in o1 gHE TG EN TSR S LT G T BBAEY TS (e S SE A N ke o
tocotrienols. Sainswaitiempis! tetdeo potateha tacopblerd inheratlicainieats bawddédelf studied, but up
until now, thetrrestugs on its.effect on %ig%%iv?l tissue are, at bestd.equivocalc.hlta has begn re orted that
the use of vitSiFin & FRRERAHTS R RIGHESH [RCSF SroStumtin B2 SR ginghal BFEVISRT #id when
applied topicaiiyl ievenaeafigrm. theviesahintiestigfdions hadeewaldaleskthe use of vitamin E in the form of

alpha tocoph for it effect on gingjvitis and perjodontitis. It has been repoyted that alpha tocopherol,
when applieﬁé)éy%fallysﬁs%giﬁgz’sfg, %ﬁ&ﬁ%’i‘e@f Lljtl% é’glfe(z),r%%ﬁ?gi’flscfg urlg\/f; Eahe on gingivitis
in primates apdhiuiiRans: MMB2RESHEL 2hd IMGIMIFSEQRBLHE 33 {Pad4iNitamaghifasvaedn studied
for many health effects other than periodontal disease. For example, Violi gta?., Ann. NY Acad. Sci.
1031 290 SO TN AP 1 B PO BUIET B e T DA e A A viarmin
E has a positiyeaaffest adshedraairant:of satdiolasgularnididgdsBoiddtinoallyitingigatiamala eta?.,
Prostaglandins, 14(2): 261-271 (1977), describes use of tocgpherol to,inhibit arachidonic acid-induced
platelet aggré@léﬁgﬁ%ﬁﬂﬁ ShU6E 64 A5G 1B AR AP CRRBI 462l %ny rsaysegie
lipoxidase. BR)eithahHARY Qndikiid MMENT 16N ROOS]thssintentiontipebistesciemingase
composition that comprises about 0.1% to about 5% of a tocopherol component. The tocopherol
component ctFEEGT A6 5695 IBLBETIBH By WEIYRERFGaneHE B@Sﬁ?e%ﬁéﬂﬁ’ﬂf‘i Balance of
the tocopherglsgarmenent is selected from alpha tocopherol, beta tocopherol, delta tocopherol, and
mixtures thereof. The invention also includes a method of improving or maintaining the systemic health
of a mammall 998 bom yrieeain Siaropiean ore Sarrasedon RS RS 4 BRSBTS A comprising

about 0.1% te-pRRIOY M AdeeRIREIRESompRiBaINnTINA RgoRhe reHeRMpRESRGORRISS of at least
about 50% to about 90% by weight of gamma tocopherol and the balance of the tocopherol

component is¥EfesetHbAT RITRS tORTsRakSityaia hevsitdrt gkl tespheétnstd s Ifes thereof,
BRIEF DESGR H%@%E%@B%WA'}@%ma, delta) and four tocotrienols, Some attempts to

incorporate a tocopherol in oral treatments have been studied, but up until now, the

results on its effect on gingival tissue are, at best, equivocal. It has been reported that
the use of vitamin E resulted in a reduced level of prostaglandin E2 in gingival
crevicular fluid when applied topically in rinse form. Several investigators have
evaluated the use of vitamin E in the form of alpha tocopherol for its effect on
gingivitis and periodontitis. It has been reported that alpha tocopherol, when applied
topically in toothpaste, penetrates gum tissue, but fails to provide an effect on

gingivitis in primates and humans.



[0006]Figure 1 illustrates average pocket depth at baseline and at one mark for Toothpaste A and
Toothpaste B (bars are mean values, whiskers are standard errors). [0007]Figure 2 illustrates plaque
prevalence ¥®3UBIRAMEAd at one month for Toothpaste A and Toothpaste B-HP3MPDPERN values

and whiskinare SWdatd 1) BETAILFR NESCRIE HONOEIHEINVENTION 19008 The
present invention relates to dentifrice compositions and-other oral care compositions containing mixed
tocopherai Beatasiakzwkiah pigwdelirapehy echanhiyingivitiSeffitdd): 2000 Tae(die saatiagention
relates to gral care compositions, such as dentifrices, toothpastes, tooth powders, oy oral rinses.

h
These cofmSostfEHE TR SIS RRRB MNP HASY 1hRARBS S e Sr s adhaht GrTg AT srfefit. The
present inyBsiian: Ee: 2A0%E 2EALIRGTAYSRO0S/A56639 aramises adnivadiigcopherol component,

together with conventional components found in oral care/dentifrice compositionis. 100101 Tocopherol,

or vitaminfapigaasanaelebib rastitg ivadiexisié(h: dghiditreldntolass bbesore s, fotmbenpherols and
o e R R S ] e fepeplgpans e
biological gty tidie secepherotliorms et eresbriadippiittastructure: R1 Re R3 H and/or OH3
Lila '“CHR'C'ia'C142'CH2'CH%ﬁ'ﬁ%‘&ﬁﬁﬁﬂﬁ%‘@ﬁ%’ﬁ%%‘%‘% Ic(:)li\tI)Cng CH-3

[0005]  The invention includes an oral care composition that comprises about 0.1%

to about 5% of a tocopherol component. The tocopherol component consists of about

50% to about 90% by weight of gamma tocopherol and the balance of the tocopherol

component is selected from alpha tocopherol, beta tocopherol, delta tocopherol, and

mixtures thereof. The invention also includes a method of improving or maintaining

the systemic health of a mammal that comprises applying to an oral surface of the

mammal a composition comprising about 0.1% to about 5% of a tocopherol

component. The tocopherol component consists of at least about 50% to about 90%

by weight of gamma tocopherol and the balance of the tocopherol component is

selected from alpha tocopherol, beta tocopherol, delta tocopherol, and mixtures

thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]  Figure 1 illustrates average pocket depth at baseline and at one mark for

Toothpaste A and Toothpaste B (bars are mean values, whiskers are standard errors).

[0007]  Figure 2 illustrates plaque prevalence at baseline and at one month for

Toothpaste A and Toothpaste B (bars are mean values and whiskers are standard

errors).

DETAILED DESCRIPTION OF THE INVENTION

[0008] The present invention relates to dentifrice compositions and other oral care

compositions containing mixed tocopherol materials, which provide improved anti-

gingivitis efficacy.

[0009]  The present invention relates to oral care compositions, such as dentifrices,

toothpastes, tooth powders, or oral rinses. These compositions when applied orally

may provide the user with an anti-gingivitis benefit. The present invention,
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CH3 wherein each of R1, R2 and R3, is a hydrogen atom or a -CH3, depending on the form, as shown
in Table I. TABLE | Ri 142 123 Alpha- TOCOPHEROL CH3 CH3 CH3 Beta- TOCOPHEROL CH3 H
CH3 Gamm¥OROBOHHMEROL H CH3 CH3 1 Delta- TOCOPHEROL PCT/US2008/056659

comprises a mixed tocopherol component, together with conventional components
found in oral care/ dentifrice compositions.

[0010] Tocopherol, or vitamin E, is a fat-soluble vitamin that exists in eight
different forms or isomers, four tocopherols and four tocotrienols. There is an alpha,
beta, gamma and delta form of both the tocopherols and the tocotrienols, determined
by the number of methyl groups on the chromanol ring. Each form has its own

biological activity. The tocopherol forms are represented by the structure:

Fi: Ri+Rz+ Ra
S B and/or CHz
HO.. f : H Y and/or “J_,,CHa
R e \Ox.é—CHa—CHz-C}'ﬁ—Cle—CH:-CH2-CW—CP:-C*‘%—CH:—CH:-CHR
? DS \' ‘—)‘\
pzs CH:s CHs CHs CHe

wherein each of R1, Rz and R3, is a hydrogen atom or a -CHa, depending on the form,
as shown in Table 1.

TABLE [

Ri |R2 |[R3

Alpha- TOCOPHEROL | CHs |CH; | CH3
Beta- TOCOPHEROL CHs | H CHs
Gamma- TOCOPHEROL [ H CHs | CHa
Delta- TOCOPHEROL H H CHs

[0011]  The tocopherol component used in the invention may contain tocopherol
obtained from any sources, natural or synthetic. Conventional sources include
vegetable oils, whole grains, fish, nuts, sea buckthorn, and leafy green vegetables.
[0012]  The tocopherol component utilized in the compositions of the present
invention consists of about 10% to about 90% or about 50% to about 90% (of the
tocopherol component) of gamma tocopherol, with the balance of the component
being selected from alpha tocopherol, beta tocopherol, delta tocopherol and mixtures
of those materials. In one embodiment, the tocopherol component consists of about
50% to about 90% gamma tocopherol, with the balance of the component being
selected from alpha tocopherol, beta tocopherol, and mixtures of those materials. In
another embodiment, the tocopherol component includes about 50% to about 90%

gamma tocopherol or about 10% to about 90% gamma tocopherol, with the balance of



H H CH3 100111The tocopherol component used in the invention may contain tocopherol obtained
from any sources, natural or synthetic. Conventional sources include vegetable oils, whole grains, fish,
nuts, sea bO¥RBRMIP 1 243d% eafy green vegetables. [0012]The tocopherol conf§dnesaoisiRzeesn the
compositigns. of (e, present vention cansists af 3ot 1% (0 ABau 30%6.0r Apat 302619 about 90%
(of the tocopherglpcompone% o*%amma ocop 'erol,ywn%nt%e alance of the compoﬁ)en{’ebeing
selected fromeatjphia theapbepbk hdicoingepherohdeltriechpboreliand-editysesmb hespheatdrials. In

one embodim%g the toc pheLoI caomponent consists of about 30% to about 90% gamma tocopherol,
8

with the bahaPBR(RS St BEh I AL o A3 LIBE I BED HRF s chatSi s isisar b AR
mixtures ghRosRIMRtEYEIE. imanstapRINRAINEhE0RaRNSIR) pRBIRRPENHIRCIKMESADOUL 50% to

about 90% gamma tocopherol or about 10% to about 90% gamma tocopherol, with the balance of
WO 2008£P21Besitory USHB0ees8859 teadomporanittdbing tipHwisdobhensh rs pboandthdp
embodiment of thepresgnt invention, the tocopherql component includes a 50:50 mixture of gamma
tocophero?%%u g}ér%%cs)&ep rear%f.af)etrq%g'ég?% (%Iﬁg ?8?1%?1‘2 iﬂsﬁt\}ﬁ{hﬁh the definition given above, may
also be ugedi1J[he tddapheglcarnposahiisthenevaiiyipresent betbbtaliaédare aompesitions of the
present invention at ar?%%u 0.1% to about 5%, such as about 0.5 to about 1.5% of the oral care (e.g.,
dentifrice'}%a%%ﬁra ﬂ{?ﬂ%ﬁf&%ﬁn@a VTR ﬁﬁ(@&hﬁéﬁ%&;}%@ﬁ%%ameasw%%eans
known or {pdiegsivelened i itheaihiiedaeds Q@ﬁmﬁgmﬁwﬂw{@l il Get®pherol
chromatographic technigues for separating out the various isomers of tocopherol are well known in the
art. See, ficaxghhlsiomanadhetait, Reglyacaxanaisidignaa(e0yl. cionistod (JoogyH oYy
conventiog?éfj_%allg%a{%@ icles used, for example, in dentifrices, tooth powders and oral rinses can be
used in the present invention. Vehicles used to prepare the dentifrice compositions of the present
invention yise Awatrphasoahtauingra hehidetanidiefoinexdinpianirciantifriaysheodoh
example, glycerin, sorbitol, xylitol, and/or propylene glycol of molecular weight in the range of 200-

1000, but RN AR GRS TR H AR RS IR B D TSR ST oY $RIERE SR concentration
may consfiiis.abentt 5% iFakoLt FPUsRYONSIgNiHS Hheseralinompasitio Wigedesiftice

compositions of the present invention can contain a variety of optional dentifrice ingredients. As
describedcbakainisgchloprentinh gredients denhinohedmrbunayebeof dintiteanplatgdkesiing agents,

surfactants ource .of fluoride ions, a synthetic anipnic polycarboxylate, a flavorin t, abrasives,
additionalsgﬁ%ﬁéﬁ%%%é’eﬁé?ﬁ%ﬂ ro(?g |2%n§g§r‘§f§). f%?%ﬁgrf g‘ﬂzl%lgrlrla]tal?sle]elﬁgﬁ%ega?a%ﬁeaétannous ion
agent, triclosanbiricldsanhnorephosphalanthiaorbeXidirenfalexgdihe; bexetiglogedarighairiarine,

benzalkonium chloride, salicylanilide, domiphen bromide, cetylpyridinium chloride CPC%‘&
tetradecyh}mﬁﬁtam EANSHOE ¢ HOR IR ESHHERRE- ﬁbsﬂﬁr?r{ﬁai%%ﬂﬂtc?ﬁcmhg mséﬁ@f 8kdine,
delmopin%g&;gg@&q_l, nisin, zinc ion agent, copper ion agent, essential oils, furanones, bacteriocins,
ethyl lauroyl argirtate, extracts of magnolia, a metal ion source, arginine bicarbonate, honokiol,
magonol, Mdlic acihedinabiternonnasitians of sbea Prrschoiny enpisogiie contaii@ variety

1SRN ST £ TS B R
include, but are not limited to, thickening agents, surfactants, a source of fluoride
ions, a synthetic anionic polycarboxylate, a flavoring agent, abrasives, additional anti-
plaque agents and coloring agents. Other agents that may be included are stannous
ion agent, triclosan, triclosan monophosphate, chlorhexidine, alexidine, hexetidine,
sanguinarine, benzalkonium chloride, salicylanilide, domiphen bromide,
cetylpyridinium chloride (CPC), tetradecylpyridinium chloride (TPC), N-tetradecyl-
4-ethylpyridinium chloride (TDEPC), octenidine, delmopinol, octaphinol, nisin, zinc
ion agent, copper ion agent, essential oils, furanones, bacteriocins, ethyl lauroy!

arginate, extracts of magnolia, a metal ion source, arginine bicarbonate, honokiol,

magonol, ursolic acid, ursic acid, morin, extract of sea buckthorn, a peroxide, an



100161Thickeners, used in the compositions of the present invention may include natural and
synthetic gums and colloids, examples of which include carrageenan (rich moss), xanthan gum and
sodium carB¥8hy1d8llulose, starch, polyvinyl pyrrolidone, hydroxyethyBérBEp2eeH 05663,
hydroxyb hyl eell hydroxy; ol I t£1 Q%I Ji”ﬁ e &i‘rﬂ ygﬁgpjlose. Inorganic
thickenerg%gﬁ%géXar‘%%lirlgt—lgoﬁu%xs%%rg éo%p%ﬁ%}g wﬁ%h rJu’nc%(gj as t%l/ckeigiﬁg gents and include
colloidal siieattampmypulsayvailabigi nirdeff tradersarkssaicjuding Cab-o-Sil, fumed silica manufactured

by Cabot Corporatiqn and distributed by Lenape Chemical. Bound Brook, New Jersey;.Zeodent 165
from T MIUIDr Crl AR NISHo T BRSNS SIS 18O BEA KON ASE

Sylodent har@vailakie fiaR-Bawdaendnaemitalds) ueien AtV b Rvisiacenelempo raiessddaliitmore,
Maryland. The thickening agent'is generalli_ present in the dentifrice composition in an amount of

about 0.1¢si¢d anRis, PeT by aghakbse ifieEgamoet o/ 5ol telapetand oy WEKAY bf the
compositi /1S ' G it e jnyention to achieve
increasedB Sr%p %&qﬁtﬂﬁﬁﬁﬁmﬁgﬁgﬂ% rice %3&59&%%&&%@%@%ény acceptable.
The surfabtastasypespidhtyethgéiaiivesaateriohywhiokyinphsts del ke soniposgiotictbieksinerand

foaming propergies. Surfactants are frequently anionic, althqugh other surfactants such as nonionic
surfctant Lo A BB Rt R EHE ERHCE 5 I ACE A FLEAH SOREHE S of higher faty

acid mongghygatde panasHifalesosduad e andiimnsaliehrrarasiiatad manogyseridsof
hydrogenated coconut oil fatty acids, higher alkyl sulfates, such as sodium lauryl sulfate, alkyl aryl

sulfonate$usuesh s soaiany frsdatss Behzake t<ursharat Ay ABH digir thursst Biateniaigch as sodium
lauryl sulf igher.f [ r -dihvdr I I , ubstantially
saturated hig %?%h:ﬁﬂ%%da%g%@rﬁig%gs%iﬁ%fg% %%gﬁ%g %ﬁ%ﬂ%ﬁﬁg I%gﬁ%gét}gg%qich as those
having 1256 isashpHa wrdhieathy o didaatkyhdr anylSeldicdls, dad Kretke ak Satoplestdbthe last
mentioned amides are N-lauryl sarcgsine, the sodi otassium, and ethanolamine salts of
Nauryt, RPIACIESTCER RO BN Y RIO8 SN A ey e e Gatice
compositigns-of4he. Presamt dREantion S i QR8I 19 LIREHU R 200(0REEF iFoar M et of about
0.3% to about 5% by weight, more specifically about 0.5% to about 2% by weight. 100181Nonionic
surfactan@magoalsb A bt dbilite tieeabientiftiee donmposkibraorhpesiesalyinbentidr Tiivse
materials jpclude nNenanjonic. polypx ng.surfactants, such as Polyoxamer 407, Steareth 30,
Polysorba%g%%gﬁaﬁg)rgﬁégﬁte%i%r% %I , %Scﬁégr#photeric surfactants, such as cocamidopropyl betaine
(tegobain¢dpamid coSamnttopnopyth e tasnestaliiyl thie cospestdmale ns e prrsdudisvehethylene oxide

with various hydrogen containing compounds that are reactiye therewith and have long hydrocarbon
Chaine (o 8 AT BT EBEIE 19 86 ABOAT 90 CABEAT IR HFR AP CERIRHR AR BPoducts
(ethoxamepsheamiain, hdepihbie PeloXyethvIsHE MsistisabBpeNiatcondanaation Rragucts of poly
(ethylene oxide) with'fatty acids, fatty alcohols, fatty amides and other fatty moieties, and with
propyleneiB)deta el thelyprapyietendiefessis yarpl dporéTNTRREraes). 00RgIETTE aiéntifrice
Compos"'?r%gﬁé'}'&‘lg%en%%” c'”Xﬁﬂ%%%ﬂ‘é‘%ﬁ%%s&%’lﬁﬁté‘s%%r%‘3 RS}G‘&H@% ops-phAdfluoridgsgroviding
component, ds an anticaries agent in an amount sufficient to supply about 25 ppm to about 5,000 ppm
of fluoridebonsahdintiide margahis thicridecaltss suelwasesalohiblalkalisehiediaaltstfarcékample,
sodium fluoride, potassium fluoride, sodiu quorosiIicqte, amégggium quorﬁsiIic te, sodium

monofluorSMSE RSt NI L AR TS S TSRS RN RIS L RS UHA S Binnous chioride.
Sodium ﬂm&iﬁ@gﬁy@eem@mwg@%g&%m@&daﬁembﬁdmaﬁmﬁ%wgm JaveiiorRuid0g01In
nds

addition to fluoride compounds, there may also be included anti-tartar agents such as pyrophosphate

salts inclughsgraralramdsieiatgial vhami spdphatgsnarssarsosismadadsardenacne 3207,
Na2K2P2 - 7 long-chai '
h:xameta%%%grgﬁéfég gn’%% c@%ﬂg éﬁgégﬁ%é?s&éuﬁ%%gg%ﬁ%%%&%%@EB%%%%?%§h%9e%ﬂl}t?c ries

agents aredintkrter iof the? ddihydcexypmpesiitcond finna teo poenthatarbefaaibalityl $4tto-atodiigUe by
weight. [0021]Another active agent useful in.the dentifrice compositions of the present inyention is an
Prtibacte IR AH LSPGO (0L SO S OB RERE O b0
compositieayHchusetd-atkRasienatage Rl M elge Aof-prIamicM) thacteraliogeRicMipiel are
based on phenolic or bisphenolic compounds, WO 2008/121519PCT/US2008/056659 such as
halogenatebithiplishynensisrcd genidesasmalw yhsaraprinpranst thy drskiyamrpsetyarpnd
[00221SyriheiisAtiohic aal G RoIAAS naNaiseche Used Indhe dondiiesgpmppsilions of the
present invention as an efficacy enharicing agent for any antibacterial, anti-tartar or any other active
agent withinrtfiretdehiifigpicaihppsisent Budieakiotifeipe yeavbosiyiatescdrd gemesally empidiasd in the
form of their free acids or, preferably, partially or more preferably fully neutralized water soluble alkali
metal (for example, potassium and sodium) or amm®&nium salts. One embodiment of the present
invention includes 1:4:1 copolymers of maleic anhydride or acid with another polymerizable
ethylenically unsaturated monomer, preferably methyl vinyl esther maleic anhydride having a
molecular weight (MW) of about 30,000 to 1,800,000, more specifically about 30,000 to 700,000.

Fvamnlec nf thece connlvvmere are availahle from GAE Cornoration rinder the trade name Gantraz for



pharmaceutical grade (MW = 700,000). [0023]When present, the anionic polycarboxylate is employed
in amounts effective to achieve the desired enhancement of the efficacy of any antibacterial, antitartar,

or other actV@2ge5t3A4in the dentifrice composition. Generally, the anionRGINEAIBARSATe is
present wjthin.t ifr} it qut B.PR%% SR ARQUEAYS Y NEIENL QLS SRegdically,
about O.Sgﬁp %{)h %ﬁ?@*éﬁ%&%ﬁ?gﬂ I%‘nﬂ?tg %?)m/[t)(?iiiio§%0024]Tﬁ§%ée%nti¥¥r%§h§ompositigﬁs of the
present indemtivh%riay welghle abrasives, such as precipitated silicas having a mean particle size of up

to about icrons, such as Zeqdent 115, marketed by J.M, Huber Chemical Division, . Havre. de
Grace, ML o SIBEET SHe SRRt ) e CF AN CIGTIGH ST SR BHCE S
Company;iathesdesefihdemircarabrasiee el de matepRbRsRIvHR pelpssiithinetaphosphate,
tricalcium phosphate, dihydrateil dicalciurg&?osphate, aluminum silicate, calcined alumina, bentonite,

or other sﬁ%@&@lﬁqﬁé‘ﬁ I§§5’r§ébm tﬁﬁéﬁlﬂﬁﬁ%mﬁﬁ@n@@%&ﬂ@?ﬁm@rial_s
useful in ttb‘ﬂp&%ae;&%g%%%}l%swy&%ﬂb%%ﬁ'3@{&%@@%@&%@%@5@@9@5&%%Alﬁz{m an oil WO

2008/121519PCT. 056659 absorption value o an-about 100°cc7100 g silica and more
specificallycicath&lgmue of ldaitetz ocyl @gdosides chadatsativrOpcoll 0 g dikthy [Ehesexgilicas are

colloidal particles havi n average particle size of ahout 3 microns tp about 12 microns or about 5
icrons AHAGHAUHES FHGIERRE A (AP OF SBBURSHS BBt 16 b S 2B00 B RE Emeasured

as a 5% QyMeighl REiBolYORRHI AP sarRsitivaliemaes meanureddiska e ASbihRubntdyt Method

D281. The low oil absorption silica abrasives are present in the oral composition of the present

invention, WHER tRedentatienrRiifirtis heshariesdh e idisUb v By iRty atsiatiors) of about
10% to alguf 3% Bé{cgﬁ(gir?gé” 0z8lksa P&%&Q{A%‘P’Sﬁﬁﬂfé}tﬂ eﬂg@%@ﬁwytﬁsfy&gmas&he present

invention are markete e trade designation dent XWA by Davison Chemical, a division of
W.R. Gratatianal @biwlpafaytBaitidoses ivaryiten da tip driSytothena 68 WM Ay apsilicaehyddsgahcomposed

of particles of colloidal silica, haying a,water. cgntent of 29% by weight. The particles may, for example,
be about PY"aB8HY %?&%1% Yﬁ'%f%%%fgﬂlﬁndlﬁﬁwlg il absorption of less than 70 cc/100 g of

silica. [0020019 silivadigedifrthe ampesiionoetibe teventianmaydiave vyt gaasixity.
However, it may be desirable that the silica has a pellicle cleaning ration (PCR) value of greater than
about 90 8ABTSS adiduerivte dentin L FRRIHRDRY VARS ¢IMeRS1RRE abatBTA Iy ZEETRE dentifrice

compositign afhe, presentinystion mav.alser RNpIRaJ auaripe ags, Hayaiing AR g are

used in the practice of the presen tion include essential oils, as well as various flavoring
aldehydesnektdesiraicginuis flandisiestdtatehals selxdmepidsadifith enesslesttl &, dids malogdils of

spearmint, permint, wintergreen, sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon,
e, arapStF T T oy RSO HEL T AT Sy e R o R A RSB P SRR, o
these, thesmOsRAAVABAIYRBHHOXBA A HIeils 4f e PRRSFTIRE 2 RRRAIMHHo L b e Hamadneagent is
incorporated in the dentifrice composition at a concentration of about 0.1% to about 5% by weight,

more spe&REEINUSTALRES. 5PBdE En S Or K, I RRIMREUITD 209Y HiiBastRET RIYRPAIEHS be

incorporateg,in, dentifrice, campasitions of the present invention, including desensitizers, such as

potassium nitrate; whitening agents, such as hydrogen peroxide, calcium peroxide, and urea peroxide;
[0020] In addition to fluoride compounds, there may also be included anti-tartar

agents such as pyrophosphate salts including dialkali or tetraalkali metal
pyrophosphate salts, such as NasP207, K4P207, Na2KaP20O7, NaaHaP207,and KoHaP207,
long-chain polyphosphates such as sodium hexametaphosphate, and cyclic
phosphates such as sodium trimetaphosphate. These anticaries agents are included
in the dentifrice compositions in a concentration of about 1% to about 5% by weight.
[0021]  Another active agent useful in the dentifrice compositions of the present
invention is an antibacterial agent, which can be present at about 0.2% to about 1% by
weight of the dentifrice composition. Such useful antibacterial agents include non-

cationic antibacterial agents which are based on phenolic or bisphenolic compounds,



WO 2008/121519PCT/US2008/056659 preservatives; silicones; pigments/colorants; and chlorophyll
compounds. These additives, when present, are incorporated in the dentifrice composition in their
conventionVaRMIIZIAH specifically in amounts which provide their desir§BHEAE 56690 not

substantialy duarsely, affech e Rropalias. And sharadiarislics desirep ot dip denfiftice composition
itself. 100 e preparation of'a dentifrice is'well known in the'aft,'and'is described, for example, in
U.S. Patehigi3B60$02n31980619.7; 4,328,205; and 4,358,437, all of which are incorporated herein by

reference. More specifically, to prepare a dentifrice of the present invention, generally, the humectant
(e.g., glyckiid Zborbitsin e 9@%@@9%?%3%%8%%%@1@%%8#%@igbg?ggfﬂ’f%&%r ina
COWemiOE@HﬁB%%HHQ@f agit F@éﬂf‘fﬁxﬁ@ﬁ%i@l%@rﬂpém&c?d&ﬁ%Iﬂ%{g %%@l@t%?'é%gfersl such as

carboxyl methyl cellulose (CMC), carrageenan, or xanthan gum; any anionic polycarboxylate; any
salts, suchrdboetiitial fuvtiter tntivasiay afwiteclre agenswédianths; daatisdcttapmpiaiienis agitated

until a homogeneous gel phase is formed. Into the gel phase are. added any pigments utilized, such as
102 and S B B R B B L e
until a homngeeeaublphpaetisibbtaineckclpe:forstilrefis e dtankieided deca upibipekdivacuum

mixer, wherein the inorganjc thickener, such as Zeodent 165, and the surfactant ingredients are added

to the mixiirERLAFRY SXPRRRISS RRATASH AR RIS TS HBIRMARHTRa OB R RRms  ddnts,
such as tiglospnsae solifligadin thedaver eils tahrdncdadinthniieatitics anddhatgolution is

added along with the surfactants to the mixture, which is then mixed at high speed for about five to

about 30 aniathes palyiercaivalleurthylemicallp 0 nsatvoatesOmimanely pspbaitiebliynaboglt Booyhm Hg.
The resuliagt product s aiiomonencous, semiisald Stiudablonpsle ardsl sioddt, EXAMPLE |
[ o me‘ﬁ%o& d &hove, thetol wiﬁr@ Sitl

[0031]Using the prepara destribed above, our compasitions of the present
invention aR00)&RRd:d heeaitiediipabphe st D00 ted’00,080ENcaplpsisd thelkizd poixtuierobgamma
and alpha tocopherols. WO 2008/121519PCT/US2008/056659 TABLE Il Raw Material Formula 1
Formula ?g%)‘éﬁlh’llﬁ &m@@ﬁ_@g@porahen under the trade name Gantrez, for example, AN139
(MW = 500,000), AN119 (MW = 250,000); S-97 pharmaceutical grade (MW = 700,000),
AN169 (MW = 1,200,000 - 1,800,000), and AN179 (MW = above 1,800,000); wherein a
specific polymer which can be utilized in the present invention is 5-97
pharmaceutical grade (MW = 700,000).
[0023]  When present, the anionic polycarboxylate is employed in amounts
effective to achieve the desired enhancement of the efficacy of any antibacterial,
antitartar, or other active agent within the dentifrice composition. Generally, the
anionic polycarboxylate is present within the dentifrice composition at about 0.05% to
about 4% by weight, more specifically, about 0.5% to about 2.5% by weight, of the
composition.
[0024]  The dentifrice compositions of the present invention may include
abrasives, such as precipitated silicas having a mean particle size of up to about 20
microns, such as Zeodent 115, marketed by ].M. Huber Chemical Division, Havre de
Grace, Maryland, or Silodent, 783, marketed by Davison Chemical Division of W.R.
Grace and Company. Other useful dentifrice abrasives include metaphosphate,
potassium metaphosphate, tricalcium phosphate, dihydrated dicalcium phosphate,
aluminum silicate, calcined alumina, bentonite, or other silaceous materials, or
combinations thereof. Specific embodiments of abrasive materials useful in the

present invention include silica gels and precipitated amorphous silicas having an oil
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0.243 Polyethylene Glycol 3 3 Propylene Glycol 0.5 Tocepherols 1.0 1.0 Sodium CMC 0.6 0.6 Sorbitol

59.7 60 Sodium Saccharin 0.3 0.3
WO 2008/121519 PCT/US2008/056659

absorption value of less than about 100 cc/100 g silica and more specifically in the
range of about 45 cc/100g to less than about 70 cc/100 g silica. These silicas are
colloidal particles having an average particle size of about 3 microns to about 12
microns or about 5 microns and about 10 microns, and a pH of about 4 to about 10, or
about 6 to about 9 when measured as a 5% by weight slurry.

[0025] Oil absorption values are measured using the ASTM Rub-Out Method
D281. The low oil absorption silica abrasives are present in the oral composition of
the present invention, when used, at a concentration of about 5% to about 40% by
weight, alternatively of about 10% to about 30% by weight.

[0026]  Examples of low absorption silica abrasives useful in the present invention
are marketed under the trade designation Sylodent XWA by Davison Chemical, a
division of W.R. Grace and Company, Baltimore, Maryland; and Sylodent 650 XWA,
a silica hydrogel, composed of particles of colloidal silica, having a water content of
29% by weight. The particles may, for example, be about 7 to about 10 microns in
diameter, and have an oil absorption of less than 70 cc/100 g of silica.

[0027]  The silica used in the compositions of the invention may have varying
abrasivity. However, it may be desirable that the silica has a pellicle cleaning ration
(PCR) value of greater than about 90 and a radioactive dentin abrasion (RDA) value
of less than about 250.

[0028]  The dentifrice composition of the present invention may also contain a
flavoring agent. Flavoring agents which are used in the practice of the present
invention include essential oils, as well as various flavoring aldehydes, esters,
alcohols, and similar materials. Examples of the essential oils include oils of
spearmint, peppermint, wintergreen, sassafras, clove, sage, eucalyptus, marjoram,
cinnamon, lemon, lime, grapefruit, and orange. Also useful are such chemicals as
menthol, carvone, and anethole. Of these, the most commonly employed are the oils
of peppermint and spearmint. The flavoring agent is incorporated in the dentifrice
composition at a concentration of about 0.1% to about 5% by weight, more
specifically of about 0.5% to about 1.5% by weight.

[0029] Various other materials may be incorporated in dentifrice compositions of
the present invention, including desensitizers, such as potassium nitrate; whitening

agents, such as hydrogen peroxide, calcium peroxide, and urea peroxide;
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Tetrasodium Pyrophosphate 0.5 7 Zeodent 115- Abrasive 25.5 25.5 Sylodent XW A650-High -- 10

Flavor 0.72 1 Sodium Lauryl Sulfate 1.5 1.5 Water Balance Balance pH
WO 2008/121519 PCT/US2008/056659

preservatives; silicones; pigments/colorants; and chlorophyll compounds. These
additives, when present, are incorporated in the dentifrice composition in their
conventional amounts and specifically in amounts which provide their desired
benefits but do not substantially adversely affect the properties and characteristics
desired for the dentifrice composition itself.
[0030]  The preparation of a dentifrice is well known in the art, and is described,
for example, in U.S. Patents 3,966,863; 3,980,767; 4,328,205; and 4,358,437, all of which
are incorporated herein by reference. More specifically, to prepare a dentifrice of the
present invention, generally, the humectant (e.g., glycerin, sorbitol, propylene glycol,
and/ or polyethylene glycol) is dispersed in water in a conventional mixer under
agitation. Into that dispersion are added the organic thickeners, such as carboxyl
methyl cellulose (CMC), carrageenan, or xanthan gum; any anionic polycarboxylate;
any salts, such as sodium fluoride anticaries agents; and any sweeteners; the resultant
mixture is agitated until a homogeneous gel phase is formed. Into the gel phase are
added any pigments utilized, such as TiO», and any acid or base required to adjust
the pH of the composition. These ingredients are mixed until a homogeneous phase
is obtained. The mixture is then transferred to a high speed/vacuum mixer, wherein
the inorganic thickener, such as Zeodent 165, and the surfactant ingredients are
added to the mixture. Any abrasives utilized are added at this point. Any water
insoluble bacterial agents, such as triclosan, are solublized in the flavor oils to be
included in the dentifrice and that solution is added along with the surfactants to the
mixture, which is then mixed at high speed for about five to about 30 minutes, under
a vacuum of about 20 to about 50 mm of Hg, specifically about 30 mm Hg. The
resultant product is a homogeneous, semi-solid, extrudable paste or gel product.
EXAMPLE |
[0031]  Using the preparation method described above, the following four
compositions of the present invention are prepared. The mixed tocopherols noted in

Table II comprise a 50:50 mixture of gamma and alpha tocopherols.



6.5-8.5 6.5-8.5 100321The dentifrice compositions prepared, when used on a regular basis, are
effective in cleaning teeth and in providing an anti-gingivitis benefit to the user. EXAMPLE I
[0033]Forty NSRS ietiof mixed gender, race, and demographics were s@eEERMRFEYBEcts were
between the ages of 18 to 65, in good general hleglé ,Eelﬁd had been diagnosed with gingivitis of
varying severity. 10034]The subjects were sep two groups: A and B. [0035]Group A was

instructed to brush twice|daily with a toothpaste of FormulaffenmuaeeFbahialdl). ("Toothpaste A")
100361Group B was insfructed to BtahMgiesighily with a toothpaste|of F%rmulation B (See Table III).
("Toothpaste B") WO 2008/121519PCT/US2008/056659 TABLE Il Matefial Formula

Sodium Fluoride 0.243 0.243

Polyethylene Glycol 3 3

Propylene Glycol - 0.5

Tocepherols 1.0 1.0

Sodium CMC 0.6 0.6

Sorbitol 59.7 60

Sodium Saccharin 0.3 0.3

Tetrasodium Pyrophosphate 0.5 2

Zeodent 115- Abrasive 25.5 25.5

Sylodent XW A650-High - 10

Flavor 0.72 1

Sodium Lauryl Sulfate 1.5 1.5

Water Balance | Balance

pH 6.5-8.5 6.5-8.5

[0032]  The dentifrice compositions prepared, when used on a regular basis, are

effective in cleaning teeth and in providing an anti-gingivitis benefit to the user.
EXAMPLE II

[0033]  Forty-one subjects of mixed gender, race, and demographics were selected.

All subjects were between the ages of 18 to 65, in good general health, and had been

diagnosed with gingivitis of varying severity.

[0034]  The subjects were separated into two groups: A and B.

[0035]  Group A was instructed to brush twice daily with a toothpaste of

Formulation A (See Table III). (“Toothpaste A”)

[0036] Group B was instructed to brush twice daily with a toothpaste of

Formulation B (See Table III). (“Toothpaste B”)

10



A Formula B Sodium fluoride 0.24 0.24 Saccharin 0.30 0.30 Sorbitol 59.00 60.00 Polyethylene glycol
3.00 3.00 Carboxymethyl cellulose 0.60 0.60 Tetrasodium pyrophosphate

WO 2008/121519 PCT/US2008/056659
TABLE III

Formula | Formula

Material
A B

Sodium fluoride 0.24 0.24
Saccharin 0.30 0.30
Sorbitol 59.00 60.00
Polyethylene glycol 3.00 3.00
Carboxymethyl cellulose 0.60 0.60
Tetrasodium pyrophosphate 0.50 0.50
Silica abrasive 25.50 25.50
Flavor 0.72 0.72
Surfactant 1.50 1.50
Gamma tocopherol 0.50 0
Natural Vitamin E 0.50 0
Water Balance | Balance

[0037]  The subjects were examined at baseline visit (prior to toothpaste use) and a
two month visit.

[0038] During each visit, various measurements of oral health were carried out to
include measurements of gingival pocket depth and plaque.

[0039]  Pocket depth was measured from the free gingival margin to the base of
the pocket and recorded in whole millimeters. In each subject, pocket depth was
measured at six sites (mesiobuccal, buccal, distobuccal, mesiolingual, lingual, and
distolingual).

[0040]  Plaque was measured in each subject at 168 sites in accordance with the
methods of Loe et al.,, The gingival index, the plaque index, and the retention index. J.
Periodontal., 1967 38:610-616.

[0041]  Results for each of these parameters after one month brushing with
Toothpaste A or Toothpaste B are shown in Figures 1 and 2.

[0042]  Figure 1 shows that the average pocket depth of the subjects using
Toothpaste A for one month was reduced as compared to the average pocket depth
of those subjects using Toothpaste B.

[0043] Figure 2 shows that the subjects using Toothpaste A for one month

experienced greater reduction in plaque formation than those using Toothpaste B.
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0.50 0.50 Silica abrasive 25.50 25.50 Flavor 0.72 0.72 Surfactant 1.50 1.50 Gamma tocopherol 0.50 0
Natural Vitamin E 0.50 0 Water Balance

CLAIMS

1. An oral care composition comprising 0.1wt% to 5wt% of a tocopherol
component, wherein the tocopherol component consists of 50% to 90% by weight of
gamma tocopherol and the balance of the tocopherol component is selected from alpha

tocopherol, beta tocopherol, delta tocopherol, and mixtures thereof,

2. The composition of claim 1 wherein the tocopherol component is present in an

amount of 0.5% to 1.5% by weight of the composition.

3. The composition of claim 1 wherein the balance of the tocopherol component
is selected from alpha tocopherol, beta tocopherol, and mixtures thereof.

4. The composition of claim 1 wherein the balance of the tocopherol component

is alpha tocopherol.

5. The composition of claim 1 wherein the tocopherol component is a 50:50

mixture of gamma tocopherol and alpha tocopherol.

6. The composition of claim 1, further comprising a fluoride ion source.

7. The composition of claim 1 further comprising an agent selected from a
stannous ion agent, triclosan, triclosan monophosphate, chlorhexidine, alexidine,
hexetidine, sanguinarine, benzalkonium chloride, salicylanilide, domiphen bromide,
cetylpyridinium chloride (CPC), tetradecylpyridinium chloride (TPC), N-tetradecyl-
4-ethylpyridinium chloride (TDEPC), octenidine, delmopinol, octaphinol, nisin, zinc
ion agent, copper ion agent, essential oils, furanones, bacteriocins, ethyl lauroyl
arginate, extracts of magnolia, a metal ion source, arginine bicarbonate, honokiol,
magonol, ursolic acid, ursic acid, morin, extract of sea buckthorn, a peroxide, an
enzyme, a Camellia extract, a flavonoid, a flavan, halogenated diphenyl ether,
creatine, propolis, and arginine (free base or salt).

12



Balance [0037]The subjects were examined at baseline visit (prior to toothpaste use) and a two month
visit. 100381During each visit, various measurements of oral health were carried out to include
measurements of gingival pocket depth and plaque. 100391Pocket depth was measured from the free
gingival margin to the base of the pocket and recorded in whole millimeters. In each subject, pocket depth

was measureg,i at siﬁ_ﬁ(iet%g mgssliclaot%‘uc]pal iPnu %al,.dis%ob cs allt m{%%iglingual, lingual, and distolingual).
[0040]Plaque was measured in each subjec aP68 &itEs T Acedrtance with the methods of Loe et al.,

The gingival index, the plague index, and the retention index. J. Periodontal., 1967 38:610-616.

100411Results for eﬂ%h of the%z Iéﬁari eter aftﬁzr gne manth brutslgri] \%ith Toothﬁsaste A or Toothpaste B
'S

are shown in'Figures SR rl%ﬂrrg c()avr\?s',r{h%% e’ Q/Se'rage p%c?(re?%BE Brthe subjects using

Toothpaste Aafenbsedentenh frowess reltiasivd ageotmpantidacidtel agenageptaticedidegpthonf those subjects

using Toothpaste, B. 4% igure 2 shows that th jects using. . Tooth e Afor one month

experienced §§8§tfearr{%gﬂc E)e%ﬁ%ﬁ&%%rﬁéapo?ﬂz%%h&t%ﬁ%@ésd(;é %Qudﬂllﬁ&&oﬁ%ﬁs@@g’@i’ﬁﬁs 1. An oral

care compositidoraatngndsirsgréatevt% to 5wt% of a tocopherol component, wherein the tocopherol

component consists of 50% to 90% by weight of gamma tocopherol and the balance of the tocopherol

component is selected from alpha tocopherol, beta tocopherol, delta tocopherol, and mixtures thereof,
10.  The composition of claim 1 further comprising 5wt% to 75wt% of a humectant

selected from glycerin, sorbitol, propylene glycol, and mixtures thereof.

11. A composition according to any foregoing claim for use in a method of
improving or maintaining the systemic health of a mammal comprising applying the

composition to an oral surface of the mammal.

12. A composition according to any one of claims 1 to 10 for use in a method of
ameliorating or/ or preventing gum inflammation, gingivitis and/ or periodontitis in

a mammal comprising applying the composition to an oral surface of a mammal.

13.  An oral composition for use in a method of ameliorating and/ or preventing

gum inflammation, gingivitis and/ or periodontitis, the method comprising contacting

an oral surface with the oral care composition at least twice daily for a period of 1 month
to 1 year, wherein the oral care composition comprises 0.1wt% to 5wt% of a tocopherol
component, wherein the tocopherol component consists of 50% to 90% by weight of
gamma tocopherol and the balance of the tocopherol component is selected from alpha
tocopherol, beta tocopherol, delta tocopherol, and mixtures thereof, and wherein the
periodic oral composition has a pellicle cleaning ratio of greater than 90 and a radioactive

dentin abrasion of less than 250.

14. A composition according to any one of claims 1 to 10 for use in a method for
reducing or inhibiting plaque formation on an oral surface comprising applying the

composition to an oral surface of a mammal.
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2. The composition of claim 1 wherein the tocopherol component is present in an amount of 0.5% to 1.5%
by weight of the composition. 3. The composition of claim 1 wherein the balance of the tocopherol
component is selected from alpha tocopherol, beta tocopherol, and mixtures thereof. 4. The composition
of claim 1 wherein the balance of the tocopherol component is alpha tocopherol. 5. The composition of
claim 1 wherein the focophergl component is a 50:50 mixture qf a tacophero| and alpha tocopherol.
6. The compastion o1 SIS R AL LRy & A <8 DL SRS TRATRIEDN of i 1
further comprisiingiag tag €aptetd ct pdrioolontakpankeieo opr sgenipprigiogdne tochpsartiondogpidosphate,
chlorhexidine r%|esxi%r(1:ee,ol?exr%g(rjr;ne, sanguinarine, benzalkonium chloride, salicylanilide, domiphen
bromide, cetﬁpyrlalnlum cr?lorlder?éPC), tetradecylpyridinium chloride (TPC), N-tetradecy1-
4-ethylpyridinium chloride (TDEPC), octenidine, delmopinol, octaphinol, nisin, zinc ion agent, copper ion
agent, essentjal oils, furapones, bacteriocin hvl | | arginate, extracts_of nolia, a metal ion
source, argin|£n€é bicgr eo%g%&%ﬁ%nc&%%ﬂ%ﬁgﬁggé?y %@%ﬁé@gcﬁnﬁgfg %(':Ifndgl %ﬁgﬁlnﬁﬁﬁ?gct of sea buckthorn,
a peroxide, amanfgoneca Camedicamentbtar enflarowing oy anflavamihgiogeysttecbatiphesiiy etlaer, creatine,
propolis, andrﬁgﬂimgfe (free base or salt). 8. The composition of claim 1 having a pH of at least 5. 9. The
composition of claim 1, wherein the composition further comprises an agent selected from an abrasive

agent, an antibacterial agent, a plaque dispersion agent, an antiadhesion agent, an anticaries agent, a

desensitizing,agent, A 1aYarARk A SlOraRLAILA SHASAE AT camPPRianRhlaim 1 further
comprising 5wt% to 75wt% of a humectant selected ffom gK/cerln, sorbitol, propylene glycol, and mixtures
thereof. 11. Maurfgatisitiofh aowslidanend tonyafoebgeinggadaipiei@ntisg guen méikromatidmproving or
maintaining ta%gﬁ{ﬁrghcdv%?l r%oaom mal rﬁgmﬁgﬁing applying the composition to an oral surface of
the mammal.”12. A composition according to any one of claims 1 to 10 for use in a method of
ameliorating or/ or preventing gum inflammation, gingivitis and/ or periodontitis in a mammal comprising
applying the composition to an oral surface of a mammal. 13. An oral composition for use in a method of
ameliorating and/ or preventing gum inflammation, gingivitis and/ or periodontitis, the method comprising
contacting an oral surface with the oral care composition at least twice daily for a period of 1 month to 1
year, wherein the oral care composition comprises 0.1wt% to 5wt% of a tocopherol component, wherein
the tocopherol component consists of 50% to 90% by weight of gamma tocopherol and the balance of the
tocopherol component is selected from alpha tocopherol, beta tocopherol, delta tocopherol, and mixtures
thereof, and wherein the periodic oral composition has a pellicle cleaning ratio of greater than 90 and a
radioactive dentin abrasion of less than 250. 14. A composition according to any one of claims 1 to 10 for
use in a method for reducing or inhibiting plaque formation on an oral surface comprising applying the
composition to an oral surface of a mammal. 15. A composition according to any one of claims 1 to 10
for use in a method of reducing the depth of a periodontal pocket comprising applying the composition to
and oral surface of a mammal. 16. Use of an oral composition according to any one of claims 1 to 10 in
the manufacture of a medicament for improving or maintaining the systematic health of a mammal. 17.
Use of an oral composition according to any one of claims 1 to 10 in the manufacture of a medicament for
ameliorating or preventing gum inflammation, gingivitis and / or periodontitis in a mammal.
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