TITLE OF THE INVENTION ORAL CARE COMPOSITIONS CONTAINING FLAVONOIDS AND FLA
VANS CROSS REFERENCE TO RELATED APPLICATION [0001]This application claims priority to
United States Provisional Patent Application Serial No. 60/639,331, filed 22 December 2004, the contents
of which are incorporated herein by reference in their entirety. BACKGROUND OF THE INVENTION
[0002]Oral inflammation is associated withreenmmrorHEahsgrsitiaos, including periodontitis, for example.
Gingivitis is the initial stage of gum disease. A cause od}ﬁ&n Ivitis is Iague; which is a soft, sticky,

colorless film of ¥cte A RES M@%ﬁ'?HQPé%{HCHN% Iﬂ'(ﬁlg N Me'é',—ﬁ%ﬁu’ﬁs toxins that

can inflame or infect the gunTti%sse K cErRFENDFINVGIREY RNg=ted RPN guAs Icag eventually spread from
the gums to the Iigtaments and bone that szgp_ort the teeth, and can cause perjodontitis. While a variety of

different treatmentS@¥dt for FHSAARKIEHATEF S RIQTHY 9 ANHALmidiadT P Mb A& ch treatments

are subjectAppniieyesen. ISR 607634/ b8V AR [008timirA0us £ iheqdimenisitne idisglesure provides an
oral composition comﬁrisinﬁgg‘{lee-B-ring, fla%/o_noid_and a flavan. Further, the composition may comprise

a bioavailaBiRAAHAIRE telsr SREEHRIBHGRMHRMOr the flavan. [0004]In various embodiments, the

oral composition comprises a free-BAggROUMND ofl avem |/RNERAtionlly, an oral care active agent.
[0005]In certain erg)ﬁ& [ments, i\n ?ral composition comprises a free-B-riErﬂg _onoid,_ajjlla /an, a
gk

Y fla
bioavailability-enh aget R rAP AR RAVORJRPSS AT Breth Y R COR B 5Hﬂam8r§n{ﬂ§ (i4MhI agent.
[0006]In otlperietohadinrnte it AlCpgIPRRITOthe dnitMiSEsya dfapHB-tikgafavensids@dfavan, and an oral

care active agent comprising a catignic cqmpound. 00Q7]In yet other embodiments, an oral
compositiol OB D e G &Y IECAaH S NS B e b e Egean E stang
stannous iam&gures. Plaol) 0Bjtampeatddeoradaosaibhads e cHntifrgnarl/miféce atinguan tidle
inflammatory condition ina m mmaliin subé'/ect. In various ﬁ;r(nbOdaiﬂﬁntS he method comprises

administerifaCab iR BRLY ivid) e LoaRH s ca vl it Bare e gums 1o the

ligaments and bone that support the teeth, and can cause periodontitis. While a variety of
different treatments exist for preventing and suppressing oral inflammatory conditions, such
treatments are subject to improvement.

BRIEF SUMMARY

[0003] In various embodiments, the disclosure provides an oral composition
comprising a free-B-ring flavonoid and a flavan. Further, the composition may comprise a
bioavailability-enhancing agent for the flavonoid and/or the flavan.

[0004] In various embodiments, the oral composition comprises a free-B-ring
flavonoid, a flavan, and optionally, an oral care active agent.

[0005] In certain embodiments, an oral composition comprises a free-B-ring
flavonoid, a flavan, a bioavailability-enhancing agent for the flavonoid and/or the flavan; and
a non-ionic antibacterial agent.

[0006] In other embodiments, an oral composition comprises a free-B-ring
flavonoid, a flavan, and an oral care active agent comprising a cationic compound.

[0007] In yet other embodiments, an oral composition comprises a free-B-ring
flavonoid, a flavan, and an oral care active agent comprising a stannous ion source.

[0008] Also provided are methods for inhibiting and/or treating an oral
inflammatory condition in a mammalian subject. In various embodiments, the method

comprises administering to the oral cavity of the subject an effective amount of an oral
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composition comprising a free-B-ring flavonoid, a flavan, and a bioavailability-enhancing agent for
increasing the bioavailability of the flavonoid and/or the flavan in the oral tissue in the oral cavity.
[0008a]In one aspect, there is provided an oral composition comprising: a free-B- ring flavonoid; a flavan;
and an oral care active agent; wherein the oral care active agent comprises ethyl lauroyl arginine
hydrochlorigen{fdsttioh com[PfiePh ifcarthrg AENERbithaRaaR AHfe diemvalRIbTRMRARRIRIMgOMPrising: a
free-B-ring flavonoid; a flavan; and an qral care active agent comprising. a cationic compound; and

wherein th@%3 P hCeavRGHie-RIeAAHARLD R Pheflavonaid Are g BarorB N rRH S IFAILED
DESCRIPTHaNBfcalitfz INVENTION [0009]It has been discovered that compositions and methods of this
invention afford benefits_including one or more of enhanced efficgfc%in treatment of oral inflammatory

conditions, enhantP8aficad)) ATnATBRRGSES IRASAVIASIR) 6 GRIDRISILNE FOMRILING R Kfstts.

[0010]Oral gagpastivig; acerigingdnitaa praseatd ety éneludecpin aicntps dpe-Rtirgdiarenoids
and one or more flavans. In various _emb?‘di renjs, {sucp comgositions for topical (or injectable) oral

administratWBFbQ\%%”é}’} HTCHOABINERE MU rm oral surface and oral tissue encompass

Ih;(’aurd anfd soft tissyesosinin lheaamhhewau'ttye&ﬂ,aﬂdef@syqﬁ?n;d@geathelraeébm@%n%mnﬁgmp[mﬁgt, %ﬂd the
ike. Soft tissues comprise gums, the tongue, surfaces of the buccal cavity and the.like. [0011]The present
invention plER L BHal YRRl AR aARBnfinBHL GV BaRTAE AER GOTRAH0R G2UAISe with

mam?aliam(lsamlpiﬂm; ieh amerdinmag Qra?lniaaaﬁ-b[&lﬁﬂ@]Ter@mraﬁﬁrmrls@@n@mm inamgauargmmdri]ments,
provides oral compositions for treating and/or inhibiting various oral inflammatory conditions, such as
gingivitis, p@%agw&éeoﬁgﬁ'&ﬂ n planus, Sjogren's syndrome, etc. The oral compositions can be present
in various different forms. For BRIMAIEDIPESESRIOMITISI T I4EN Y BNERSNONe of a dentifrice, paste,
gel, powder, mouth rinse, mouythwash, tooth hardener, oral film, anticalculus composition, film, slurry,
iectable soiution i res S (50 S PLRIEH B0 OLAARAIRLS B CERPRSHIONE ABHRBHEE at st one
free-B- ringafiavo neikfird il leis) onedlaviare dinenlsatadstfiosiijidn praterahlyfalsal intlademmry
bioavailabilit hancing agent. Qptionally at least one.oral care active agent may be included.
“Bioavaati AN E R R 0 DI oA R R e p LR HF AR O
compositiosffbegsimprove the degree to which an oral care active compound or other substance becomes
available to the ta@r% L sue§ftfr adminitstration to the raﬁcavitg. In.vari%ﬂus emkI)o iments, the
bioavailability-enh SSE ag ils &%?&R?éé%&%%‘ﬁ%ﬂﬂfoo’f RO MTTYRE HAUY %%]?ootrh@%ﬁget oral
tissue. Prefecatiyrithefhivavsidalifityoanameong flagend. impraviesiskenbudilabiity afchatbntbesilémen and the
flavonoid o% thg oral.com osiéi%ril%of vg%?us embodiments of theqﬁéilasent invinti n to oral surfaces. The
flavan and Fd9B! il d Halbrdi it 3L HYSHRHR M S i CeUihianRg Ua H&“&B%t erfiances
tissue uptakerandabseffacaandbiibtastiverdoingasisdriadesofivissiedndthitatieayaboaatusteardironment
of the oral cavity. The hiogvajlability-enhancing agent is preferably at least one of a solubilizing agent and
an ficacy LT O oA e R B heOBh S BRI o B ion are
both a typetofidlaysodates lafviedidscal eavitieasdahedigounds generally found in plants that have the
general structural hgipfon GR.C3.CO patiernand ndhude compeunds sugh as igvones,fiayans
flavonols, isoflavohes; dihydro RI6no s,r}YavonorPes, ania Yervatved RS @8 I§ree-B-ring
flavonoids ednsiitsttateoy rougpoli ¢kiomioids tiset\gikharaiyrelidaisubj2cs.dogblesiadndrandior a 4-oxo group
in the "C-rinq.'n?f the compound, as shown in the structure below, but generally have no substitute groups

on the arorAatic -ring.
[0012] The present invention, in various embodiments, provides oral

compositions for treating and/or inhibiting various oral inflammatory conditions, such as
gingivitis, periodontitis, oral lichen planus, Sjogren’s syndrome, etc. The oral compositions
can be present in various different forms. For example, the oral compositions can be at least
one of a dentifrice, paste, gel, powder, mouth rinse, mouthwash, tooth hardener, oral film,

anticalculus composition, film, slurry, injectable solution, and lozenge.



3" [0016]Flavans, which include flavonols, have a 2,3-double bond and generally lack a 4-oxo group (on
the C-ring). Commonly occurring flavonol-type flavans have B-ring hydroxyl substituents; examples of
these include flavan-3'-ols and flavan-3',4'-diols. Free-Bring flavonoids can be isolated from a variety of
different plant parts, including, but not limited to, stems, stem barks, trunks, trunk barks, twigs, tubers,

roots, root barks, yoor®] shopissahipsiisesnediafeiitizaamesnipyiicnAeuhpiier depieuet Yremans, leaves
and other aerial parts. For example, in various embodiments, free-B-ring flavonoids are isolated from

plants of thENSIRGNQIAREd f lemitenestas pARsRALIBRESH BUNIRIEIEN S CIDBHRRS T62181 to Jia. Al
references gjtgrbilityeprancing speaticojaonary Aeleiy s @iethivecigeanami bRt RpRCCtiVe
entireties. WO 2006/069210PCT/US2005/046522 100171In various embadiments, free-B-ring flavonoids
are isolated FORY R SrenRangng ARSI JE 518 1P Ab IROEHSBBHHHERTS IR Beh i ii%onoids are

isolated fropapledtis odithm shiafanphyeatitedegieideannich\arieias @neherdiveentaptigdrecdtwing llavonoids
are isolated from plants of the@@n SCLHe//aria. In varigus embodiments, the freei-B-rin)g flavonoids are
hsianee ghieind PE

isolated frotH FERESHR S B RsERaiLer sHAUATHR MRS SiaAbE ellaria
bagzlensils\@ﬁ@t?remamm@aﬁt, m@@mnﬁmﬁe;wfémhagdiﬁg@gaiﬁsgmgwﬂT)@etmméaim;bafqﬁﬁg, Wogonin,f
and baicalenoside. Compaositions comprising free-B-ring _flayonoids have been shown to inhibit activity o
1o ycloor LA Ty O CBM S T 2 T o e e AL S HBS s that 2an
be isolated from a variety of different plant parts, including but not limited to stems, stem barks, trunks,
trunk barks, twigs, tubers, roots, root barks, young shoots, tissues, seeds, rhizomes, flowers, and other
reproductive organs, leaves and other aerial parts. In various embodiments, flavans can be isolated from
plants of the taxa described in United States Patent Application Publication No. 2003/0216481 to Jia. In
various embodiments, the flavans can be isolated from plants of the family Fctbaceae. In various
embodiments, the flavans can be isolated from plants of the subfamily Mimosoideae. In various
embodiments, the flavans can be isolated from plants of the tribe Acacieae. In various embodiments, the
flavans can be isolated from the genus Acacia. In various embodiments, the flavans can be isolated from
the species Acacia catechu. 100191Catechin is an example of a flavan that is found extensively in
Acacia. Catechin exhibits, both alone and in conjunction with flavonoids found in lea, antiviral and
antioxidant activity. Catechin has also been shown to inhibit activity of both the COX-1 and COX-2
enzymes. 190201Free-B-ring flavonoids and flavans can be extracted from tissues of the above plants,
and any other suitable plant, using any suitable extraction technigue commonly known in the art. For
example, extraction techniques that can be used are any suitable aqueous extraction or organic solvent
extraction. Preferred extraction techniques utilize water, methanol, water/methanol, dichloromethane and
methanol: THF. Any other suitable extraction technique may be used such as steam distillation,
supercritical fluid extraction, and any of the techniques set forth in United States Patent Application
Publication No. 2003/0216481 to Jia, for example. [00211The ratio of free-B-ring flavonoids to flavans in
the oral composition can be adjusted based on a variety of different factors, such as the particular
condition to be treated. In many applications, the ratio of free-B-ring flavonoids to flavans can be in the
range of about 99:1 free-B-ring flavonoids: flavans to about 1:99 of free-B-ring flavonoids: flavans.
Free-B-ring flavonoid-to-flavan ratios can be selected from the group consisting of approximately 90:10,
80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, and 10:90. In various embodiments, the ratio of
free-B-ring flavonoids: flavans is approximately 85:15. A variety of different techniques can be used to
create the mixture of at least one free-B-ring flavonoid and at least one flavan. Specific examples of the
preparation of this mixture are provided throughout United States Patent Application Publication No.
2003/0216481 to Jia. [0022]The mixture of at least one free-B-ring flavonoid and at least one flavan
can be present in the oral composition of the present invention at a variety of different amounts. In various
embodiments the mixture can be present in the oral composition at more than about 0.001% by weight, of
about 0.001% to about 5% by weight, of about 0.01% to about 5% by weight, of about 0.1% to about 3%
by weight, of about 0.1% to about 1% by weight, or of about 0.1% to about 0.5% by weight.
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[0023]At least one free-B-ring flavonoid and at least one flavan can be combined to form a mixture
useful in a composition according to the present invention. Likewise, a plant extract containing at least
one free-B-NQ edadldocan be combined with a plant extract containing aP{EEESaNS/ oA to form a
mixture for use therein. Such mixtures are also commercially available. An example is UNIVESTINC),
which is manufactured and sold by Unigen Pharmaceuticals, Inc., Superior, Colorado, United States. A
full description of UNIVESTIN(r) can be found in United States Patent Application Publication No.
2003/0216481 to Ea. UNIVESTINO is believed to inhibit specific enzymes that catalyze oral
inflammaigsiyt aitoeisthsuehiBbilioy eXestpiie ey QXA thEMNedornel Tt QralrDypOsitishyarious
embodime%nts the fre -%:rin tU It\AESTlNgr. flal\lltlanlg){[dsoatie;sligglatedlt orHaPIant ti‘ﬁue_ of the genus
Scutellar?a.vérﬁ%%slf%n efa}rﬁnp e8 8t methods us‘é?uflpor %er%repaarlg i6n Of & THIRIGTE of At leaStone
free-B-rirfiy fancd véd drecba i ipgstibo erfiaha ihiarey plaviliye:themeglpmgend eitbaeh Statas@atent Application
Publication Na. 2003/0216481 19 Jia,.such as at le 00241In.one.embodiment, the mixture of
at least our?éa r%e%- %fn%%%f\%r?gig“%%c & etat%? §ﬁalefﬁg\%%’c%§%la[}ﬁsﬁ§%§&tl§81¥oa%%e(§)tljlts 90% by weight of
active ingrediemmenhefthenets] paviey.spduificatiyedbbilit Beohactive agsnipopredersbite st 1269 by weight
are free-B-ring Jlﬂ%ﬁlgﬁﬁgg aboit a]rpg/ﬁi%‘édﬂmiﬂg ngl{pixture, the free-B-ring flavonoids are
believed to include: baicalin (about 63%), wogonin-7-glucuronide (about 7%), oroxylin A 7- glucuronide
(about 2%), bait¥éH (lesEhpiraBdineeyneigbnianBaran shforhsysintre grpvivmaiddg@bout 1%),
5-methyly Ay SR PV RO 39 é@%ﬁf&ﬁh&@ﬁ&%@%&ﬁﬁ %%‘Ya)ﬂmmg@@m (less

n [

than about’0.5%), chrysin (less than about 0.2%), a n A (less than about 0.2%). The flavans

are beliethsees sl suestsbdmisteadotnEoss %@@ﬁ@ggé(ﬁlﬁ%m%%@ﬂ%ﬁq%%]m certain

embodingRrimiheRieeyai RbHikRRaIRRBAROBASRNMRNSRSRS alidhilizivaeeenitkst serves to
increase solubility of the flavan and/or, flavonoid in the oral composition, which is particularly

advantageous the Brei-Bstsoifvereiis sasdtus Bpricbikyaasds datigensdiher
embodimentsinhe2Barmilabii-enianeingrg et gomnHses ameflisaty-ennpbaHiy Adakihat
improves or enhances the ab#% of t%?%oral care active compound(s) to produce the desired effect on

the target oS T FUER RAIA e BTN hive B?o%&ﬁﬂé‘ﬂﬁiﬁ}-"é‘r?ﬁgﬁé KB EBgses an

efficacy-enhancing agent that comprises a delivery-enhancingdgroup that enhances the delivery of the

group refers to a moiety on the bioayailalilityjenh@ncing agentdwhen it is an efficacy-enhancing agent,
that attaches or substantively, adhestwaly, cohesi oBotherwise bonds the efficacy-enhancing agent
vonoid/ H yan mixture (and optionally the oral care active
agents), to oral (e.g., tooth and gum) surfaces, th@reby "delivering” the components and the optional
oral care agent to the oral surfaces. The %{entionqenhancing group(s), which is generally hydrophobic,
attaches or otherwise bongs free-B-ring flavongids and/or flavaps.of the mixture, as well as the
optional oral caTéwgg nt (paar T%:l?ﬁ’a‘ﬁylgvhl%gf’euf%fsﬂﬁ‘c’)%?g%t atBetﬁggfﬁfﬁ%‘%@%ﬂ‘ﬁéﬁ@%@%&ﬂ{ thereby
promotinigaketedonie gidine seacbenpeoingils dineetiynbndtreneffig dey-@nhansirit egeritaaaBungigectly on the
oral surfea(s). i.30me inptances,altashment of inedec: Buring favonoidfiayan mixe gnd optional
oral care ggenlyoccurs }[Jhrodg physical en rapmen% y the efﬂcacy-er?hancihg agent, especially when
the efficayadhivancidg agéntimateddsenlinked gylyfkfiardtithlerstpadsy iedhidargniblyt prdvides increased
sites for g aiapmEnLADGREESRNAS AfALIBNEL MAIECHALNSIANL MBI Axdrophobic cross-linking
moiety in the cross-linkéd polymer still further promdtes the physical entrapment re%-B-rlng
flavonoidiis)ottatissied, wadsthibiepmen losrelscand atentinrodusiivhetganss liakesckafficdey-enhancing
agent polymar, A2l e SRRAIB iR GloaelabIANBAGIH0 RO R FOMREIRES an

efficacy-enhancing agent that comprises water soluble or swellable anionic polymer or copolymer
having dBlaremREMsdmentysrnddnRaitederiatss RatratennlicravmpBublivetiordodelivery-enhancing
groups eptwaogdeliyenyinf froeBrine: davearidsndlayars: aRdiREAIG A1 8 ReePHRbIpR.BMPIECt's oral

tissue, and the retention-enhancing groups enhance retention by oral tissue of the free-B-ring
flavonoid®) Teferenee AntheT srsneckies SHIRRESS:  [0028]The efficacy-enhancing agents can also
include those that are characterized as having utility as denture adhesives or fixatives or dental
cements. The efficacy-enhancing agent is a polymer or copolymer, which terms are entirely generic,
thus including for example oligomers, homopolymers, copolymers of two or more monomers,
ionomers, block copolymers, graft copolymers, crgss-linked polymers and copolymers, and the like.
They may be natural or synthetic, and water (saliva) soluble or swellable (hydratable, hydrogel
forming) polymer or copolymer. [0029]If the efficacy-enhancing agent comprises a delivery-enhancing
group, it can be any of those listed in United States Patent Nos. 5,538,715 and 5,776,435 both to

Gaffar et al. In various embodiments, the delivery-enhancing groups are preferably acidic such as
crilfoniec phoenhinic or more nreferabhlyvy nhoenhoniec or carbhovyvliec or a ealt thareof e A alkali metal or




example, in embodiments where the efficacy-enhancing agent comprises a synthetic anionic polymeric
or linear anionic polymeric polycarboxylate, it can have an average M.W. of about 100 to about
5,000,000, WeoBe/ 9L 3,000,000, 100,000 to about 3,000,000, and canRSTH82WAI0HIIRZ Oral
composition at about 0.0005 to about 5% by weight, about 0.005 to about 4% by weight, or about 0.05
to about 3% by weight. Preferred copolymers are 1:4 to 4:1 copolymers of maleic anhydride or acid
with another polymerizable ethylenically unsaturated monomer, preferably methyl vinyl ether
(methoxyethylene), often referred to as PVM/MA. Examples of these copolymers are available from
ISP Corporatiorf0gdgr thérinaaizmeent CIANERRFF{e) Berihg AN dBAJIYY idoThO5 G0), At 59 (M.W.
200,000); S-IQY Phirr’%%cc%tic%%aggs(l\gﬁg\édl %Q%QRO%A 11%? (ﬁ/I.W. 2 OQéOO %ﬁac{}g AN 179
(M.W. 21116606883' Wherein the preﬂarreg copolymer’is B-07 PhanhacetZar &rabe this .OT?SOO,OOO).
[0031] Thplatetvé theenidmuihg Spoelips of daece ficamyoen hmboitigegenhedrealBering flavionsids

phosphonates. -1 icacy-ephancin nt n have,an.average M.W. of about
100 to at?c%?s?l 8%(%16?%%1%’? a %%?Ef‘%%%g%lg g§%6¥cf%0§%%%gqﬁ%§ %ﬁ%&rgﬁgﬁﬁgﬁ%{ﬁ%%b%ﬁ can be a
polyviny! fitvosokdsraec setaitdr fatka b lenssalipbdysresiep NosigHariatbairrdéasianithe Giaimepolyviny |
phosphopaie of M ¥n AROMEANID % MR s R SRheRaR RG R Il Yes'ﬂlﬁﬂgng agent can be

present in the oral’composition at about 0.0005 to about 4% by weight. The efficacy-enhancing agent
can be afpigoadstinendpisdairdpmdiseliaregiaiie prbbpisaleansideopompeiiensrenephosphonate)
or another,eppRNBALARR M REPhaPhARaiGWIARRINE LR s zable sl byipaically
unsaturated monomer, such as copoly (6-styrenephosphonate/vinylphosphonate). The
phosphoﬁ%@@?ﬁ%@fﬁ%a’é’\}‘?éﬁﬁéncing agent can have an average M.W. of about 2,000 to about

30,000. In varioggegnbodimeats, 4hea afficasy @NRITaRGASRR IR I AS 8RR rdhepmposition from
about 0.0005 to about 5% hy weight.. WO 2006/069210PCT/US2005/046522 [0032]The oral

( y weignt.. . )
compositiGH S MTISEEeR LY AR TR e its RIhEPA Jat et Hamsasterharksa IIT9R6 include one
or more sallbjlining, agests oty koHiBa o ey Ofsatikeass, eB&iilerBriag flawengikhand at least
one flavan, In certajn g;::mbodime ts, the Sé)|u iIiziré%?é;ent aﬁo solubilié]%s) Qne or more oral care
agent(s) AT RSN S WEARSISASS ARAS RS 3501 BRRES o Pl SR SR SRS D VG ™St can be
any solubwizsntpiadéntrha tisseffahtivextodssedribiiy i Haiteddiwe OP atie agipdicatfsaibriagifiavonoid and
at least ope E le, in various embodimenis the solubilizin ent.can include.one or
more of (GG e A S R R BURTANR 1) A1 TOEtS) T A Bhed PEG)
fats, oils, thpitmity felidomes Iarvdpolypyrbotidoess, tht @ scelubiizihg agkntdimnfuptes intihee
dimethyl | im f ide (DMF), thylpyrrolidone, and other polaf. aprotic
solvents,%ggﬁﬁhgf? %%’If\g?%‘?%% glo \}){éﬁés% v?/%%%? (}ﬁrg%lg%)ﬁ%ﬁ%ngﬁg%n?t%@ﬁésrot dger(? 8.11}3\1?3%8%%{: solubilizing
agent cathintibeld carieegllymretpratsimndiacotadlivélagenisan s mdendd tamt tlitagerisg oil, alcohol,
and solubiiing THIERIANLAR duiRloRY BReAMECN.IAAIRXMRlsS AL sytlaclontz fat can be used
include anionic, nonionic, amphoteric, zwitterionic, and cationic synthetic detergents. Anionic
surfactarfi@@séttade the water-soluble salts of alkyl sulfates having 8-20 carbon atoms in the alkyl

radical (such aﬁ@@@pm a&%a.%h'i'ﬂ‘ﬁ@n%ﬂﬁ?%ﬂ' RARARNAE PomAR o, 6k garbon atoms,

the water-soluble salts of sulfonated monoglycerides of fatty acids having from 8-20 carbon atoms
(such as SHEfE Eitsuheti onospd insprracEsaitihdrBmaids Srsylye e ansinienhanss), an alkyl
glycosideigkigamanaiatsy! CalctiER ik a[{Gheel w8 3GR8IBAESIEHAbras BadilbNg prtassium
salts of laurQyl sarcosinate, myristoyl sarcosinate, palmitoyl sarcosinate, stearoyl sarcosinate and
oleoyl saf‘c%gir?ra‘?@?"?é‘?frates, higher alkyl sulfoacetates (such as sodium lauryl sulfoacetate),
isothionates (syolozy sodiuse-Buiay!fisethisiaate) sediveclabetkeachaxylaiaisadiunmedecyl
benzenestslfonalte, andénixtur%s of méﬁlgrigoigg. Preferre%igie the sarcosinates since they inhibit acid
formatiort 15 Yh& ASL AP A d8%S S SBHRRE Br d SIOHN  SOH S A5 S RRSHAN JE P PR B R ORaRE
poloxamé&rs¢aoid theder: tRertsasiaphmefidi e g)jepbbiaayicibylesdesorhitaniabiers (sold under
the tradename TWEENC)); fatty alcohol ethoxylates; polyethylene gxide condensates of alkyl phenols;
productsa(ﬁltl—:'lrei(\)/%Sde ro?‘nCt Rle?z %ro%rgealrlllsca (i%%e% B %glro]lé' o%g%ér\f\ﬁi}:]e%f?ﬁqé%}gg?gg %5%&%%5%, fatty amides,
or polyhyditier,atcthaols], ardepahgtramliehddride cthath yleh e ethitte COHde nsayastef alijiilsdtic alcohols;
long-chai rtiar i ' : chai ' ' [ .long-chain dialkyl sulfoxides; and
midaros B B B B S peraine)
derivatives of aliphatic secondary and tertiary amines in which the aliphatic radical can be a straight or
branched chain and wherein one of the aliphatic substituents contains about 8-18 carbon atoms and
one contains an anionic watersolubilizing group (such as carboxylate, sulfonate, sulfate, phosphate or
phosphonate), and mixtures of such materials. [0Q85]Zwitterionic surfactants include derivatives of
aliphatic quaternary ammonium, phosphonium and sulfonium compounds hi which the aliphatic radical
can be a straight or branched chain and wherein one of the aliphatic substituents contains about 8-18
carbon atoms and one contains an anionic water-solubilizing group (such as carboxy, sulfonate,

sulfate, phosphate or phosphonate). [0036]Cationic surfactants include aliphatic quaternary
ammonitim combpoiinde havina one lona alkvl echain containina aboiit Q12 carbon atome (ei1ich ac



solubilizing agent and to enhance the palatability of the oral composition. Examples of suitable
flavoring constituents are flavoring oils, e.g., oil of spearmint, peppermint, wintergreen, sassafras,
clove, sage Ve eadgese 1¢narjoram, cinnamon, lemon, and orange, and metRGIgaS3AEt6RRitable
sweetening agents include sucrose, lactose, maltose, xylitol, sodium cyclamate, sucralose, perillattine,
AMP (aspartyl phenylalanine, methyl ester), saccharine and the like. Flavoring oil is believed to aid the
dissolution of certain non-ionic active agent compounds. A phenolic flavor mixture comprising
eucalyptol, thyrnol, methyl salicylate, and menthol can also be used. 100391 The flavor and/or
sweetentg wiesiathaiq e syefei in Ghicd Siakieraisalabplickasio Bsigieaaginents, the flavor and/or
sweetenc;ﬂ%* @ﬁ?gﬂlc?n bae 1rg);eesxeant ipean amount sufficient to dissolve the mixture of free-B-ring
flavonoids, favans, and tI é optlonréllpac'tive agent and prevent precipitation thereof upon dilution with
saliva In variougt@aijodinhetstibe fieveBarate fiak can dsetpfasenst at the arasmimfsitautdan 5% to about
50% by weight L abloavaliabiituenhansing. agent hat s aseibiizing, agent for, hefree-B-ring
flavonoid/flAvan mixture and in ah Aamount SUHGIERt to dissoIve the Tree. -ring HAVOnoid/flavan mixture
in saliva.tteateakidnsothesmintzdinicthisrdtie diofres-Brdigriswestets tg flnedesiabichn tnglpresent in an
amount qfleellve.9.RUEISFURIAE DG e Runm{ty anaicilayap mtya i issue. Thus, in
certain embodiments, the flavoring and/or sweetening agents may each or togéther comprise from
about 0.0Bvassathser-Bownsg fheareidconilsvshitptioncephaiscieriebivnete svavereotsisinalodare agent
comprises, & paRRL i RMBagnalageNs 28, faves cRrshepres st 8 amampunt af Ahak0.02% to

about 2% phenolic flavor mix in an amount such that the ratio of a substantially water insoluble
noncatioffebediibseie g siers fisrroinefivonnidssSayany is appovripagaly Phd SolbiEriy agent(s)

can be ppeseAtisny AiaHR AReMts stha sl compasitiar stehasnameupt svfiticphdadissolve
the mixture of free-B-rirf%Ilavonoid_s and flavans and to prevent precipitation thereof upon dilution with

saliva. TRBH IR ARE Dyeny Speafiacspalpeldht mirarairanitegasartas arexidesthe uptake of
the antibagteishbageniaddibie Pkl & phliedd-ringlavensis a0 famarss ly gental tissue. The
solubilizing agepi(s). are preferably present at abouyt 0.02 to 50% by, weight. [0041]In various
embodiments, tﬁ’&ﬁ%‘g cgﬁ%dg}ﬁgf({%ﬁ%r}ﬁw ) ?%5%318?’?%% at?r&:l?{:lcff’ét&é’@rﬂ@’?ﬂ certain
embodimentse firesenalicareaganinpsaitaied fiomdhapitowpttansistingiely andfféRacterial agent, an
antimicrobial agent, an anti-caries agent, an anti-tartar,agent, an anti-attachment agent, a biofilm
disru ptioﬁné%uenr??; r;t% ‘éaﬁfﬂlﬁffglan}%r%%%%}t%\%heenﬂ%uéﬁ8?trilobne%et eena#%get%ﬁ%rai CﬁWé)ﬁg}aq’a?{Wé\e/an), an
antibioticthandbroin s ¥hbreatibbtapprbeiate M yonaelafisKithib thvesmiit, arf arabicéu Hctive compound

or agent may. fajl nto one or more of these glassifications it have multiple hanisms and/or
effects, aér?(? %th%%llgyn%?g%t’c%%%?&éo tzlié% E%l%(_:? |f":r‘nk'filzg,aa3{(‘)7v gig?ﬁ’g?ﬁﬁ%% %rﬁ é&%l%s%‘#irggf(i:gx. In certain
embodinegighitios ofrab@Hre Hétiverbowh pdindharsighfiinctionality or mechanism for preventing and/or
treating an oral ise i _%[;?ﬁ' echanism
provided by the@?e%— -rin?ﬁgé\{/%r?c{%%%dg}lav n,ée?s%i%%?ﬁl!%g%%%\%&d&(]%%%%%ggﬁgﬁgﬁposition
optionalljocswip A ek are arfelidve aepnplesjitienarsdmstiogibgivitisrinyention ohtkewismee oral care
agents. Aiypriiable ARbRGeHakel YAl-RIAINS AR SAURRIENS Cabse il Receptable oral

care agents among those useful herein include non-ionic antibacterial agents, cationic antibacterial

agents, CHBKiCarR b ResHRRS Hrvrafdareanrpxisietar sspehaeinooashimiemsheembodiments,
the oral cate agpRtisiARARHniEanibaciaral 20eNthat PRAENGIHAS yarionspheralis,gampounds,

including phenol and its homologs, mono- and poly- alkyl and aromatic halo- (e.g., fluorine, chlorine,

bromine b &Higen Fhamescvbiseit st aripeiescholoaipthbriebftwen ed Anl dsigsingenirf compounds.

Such compayndsrinesids; fheRahanditidd yneloss:ERen ik Meiwifilersh kilethyl Phenol 4 Methyl
Phenol 4 Ethyl Phenol 2,4-Dimethyl

2003/0216481 to Jia. UNIVESTIN® is believed to inhibit specific enzymes that catalyze
oral inflammatory pathways, such as, for example, the COX-1, COX-2, and 5-LO enzymes.
In various embodiments the free-B-ring UNIVESTIN® flavonoids are isolated from plant
tissues of the genus Scutellaria. Specific examples of methods useful for the preparation of a

mixture of at least one free-B-ring flavonoid and at least one flavan are provided throughout



Phenol 2,5-Dimethyl Phenol 3,4-Dimethyl Phenol WO 2006/069210PCT/US2005/046522
2,6-Dimethyl Phenol 4-n Propyl Phenol 4-n-Butyl Phenol 4-n-Amyl Phenol 4-tert-Amyl Phenol
4-n-Hexyl PWeh2104/4693&ptyl Phenol 2-Methoxy-4-(2-Propenyl) PCT/US2005/046522

United States Patent Application Publication No. 2003/0216481 to Jia, such as at Example
14.

[0024] In one embodiment, the mixture of at least one free-B-ring flavonoid and
at léast one flavan contains about 80 to about 90% by weight of active ingredient compounds,
more specifically about 86% active compounds where 76% by weight are free-B-ring
flavonoids and about 10% are flavans. In this mixture, the free-B-ring flavonoids are
believed to include: baicalin (about 63%), wogonin-7-glucuronide (about 7%), oroxylin A 7-
glucuronide (about 2%), baicalein (less than about 2%), wogonin (about 1%), chrysin-7-
glucouronide (about 1%), 5-methyl-wogonin-7-glucuronide (about 0.5%), scutellarin (less
than about 0.5%), norwogonin (less than about 0.5%), chrysin (less than about 0.2%), and
oroxylin A (less than about 0.2%). The flavans are believed to include: catechin (about 10%)
and epicatechin (less than about 0.5%).

[0025] In certain embodiments the bioavailability-enhancing agent comprises a
solubilizing agent that serves to increase solubility of the flavan and/or flavonoid in the oral
composition, which is particularly advantageous where the oral composition comprises a
hydrophilic or aqueous carrier. In other embodiments, the bioavailability-enhancing agent
comprises an efficacy-enhancing agent that improves or enhances the ability of the oral care
active compound(s) to produce the desired effect on the target tissue. In certain
embodiments, the bioavailability-enhancing agent comprises an efficacy-enhancing agent
that comprises a delivery-enhancing group that enhances the delivery of the flavonoid and/or
flavan (and optionally an oral care active agent) to oral tissue and/or a retention-enhancing
group that increases retention of the flavonoid and/or flavan (and optionally an oral care
active agent) by oral tissue. Optionally, the bioavailability-enhancing agent comprises both
an efficacy-enhancing agent and a solubilizing agent.

[0026] As employed herein, the delivery-enhancing group refers to a moiety on
the bioavailability-enhancing agent when it is an efficacy-enhancing agent, that attaches or
substantively, adhesively, cohesively or otherwise bonds the efficacy-enhancing agent
carrying components of the free-B-ring flavonoid/flavan mixture (and optionally the oral care
active agents), to oral (e.g., tooth and gum) surfaces, thereby "delivering" the components
and the optional oral care agent to the oral surfaces. The retention-enhancing group(s),

which is generally hydrophobic, attaches or otherwise bonds free-B-ring flavonoids and/or



Phenol (Eugenol) 2-I1sopropyl-5-Methyl Phenol (Thymol) Mono- and Poly-Alkyl and Aralkyl
Halophenols Methyl p-Chlorophenol p-Chlorophenol Ethyl n-Propyl p-Chlorophenol n-Butyl
p-Chlorophédn8l2p@ierzddphenol n-Amyl sec-Amyl p-Chlorophenol n-HexyIR-TCRIR S 6r312
p-Chlorophenol Cyclohexyl

flavans of the mixture, as well as the optional oral care agent (particularly where it is non-
io}lic) to the efficacy-enhancing agent, thereby promoting retention of these compounds
directly on the efficacy-enhancing agent and indirectly on the oral surface(s). In some
instances, attachment of the free-B-ring flavonoid/flavan mixture and optional oral care agent
occurs through physical entrapment by the efficacy-enhancing agent, especially when the
efficacy-enhancing agent is a cross-linked polymer and the structure inherently provides
increased sites for such entrapment. The presence of a higher molecular weight, more
hydrophobic cross-linking moiety in the cross-linked polymer still further promotes the
physical entrapment of free-B-ring flavonoid(s), flavan(s), and the optional oral care agent in
or on the cross-linked efficacy-enhancing agent polymer.

[0027] In certain embodiments, the bioavailability-enhancing agent comprises an
efficacy-enhancing agent that comprises water soluble or swellable anionic polymer or co-
polymer having delivery-enhancing groups and retention-enhancing groups, where the
delivery-enhancing groups enhance delivery of free-B-ring flavonoids, flavans, and/or oral
care agent(s) to a subject’s oral tissue, and the retention-enhancing groups enhance retention
by oral tissue of the free-B-ring flavonoids, flavans, and/or oral care agent(s).

[0028] The efficacy-enhancing agents can also include those that are
characterized as having utility as denture adhesives or fixatives or dental cements. The
efficacy-enhancing agent is a polymer or copolymer, which terms are entirely generic, thus
including for example oligomers, homopolymers, copolymers of two or more monomers,
ionomers, block copolymers, graft copolymers, cross-linked polymers and copolymers, and
the like. They may be natural or synthetic, and water (saliva) soluble or swellable
(hydratable, hydrogel forming) polymer or copolymer.

[0029] If the efficacy-enhancing agent comprises a delivery-enhancing group, it
can be any of those listed in United States Patent Nos. 5,538,715 and 5,776,435 both to
Gaffar et al. In various embodiments, the delivery-enhancing groups are preferably acidic
such as sulfonic, phosphinic, or more preferably phosphonic or carboxylic, or a salt thereof,
e.g., alkali metal or ammonium. When present, the retention-enhancing group(s) can be any
organic retention-enhancing group, for example, those that have the formula -(X), -R
wherein X is O, N, S, SO, SO;, P, PO or Si or the like, R is hydrophobic alkyl, alkenyl, acyl,

aryl, alkaryl, aralkyl, heterocyclic or their inert-substituted derivatives, and n is zero or one or



n-Heptyl p-Chlorophenol n-Octyl p-Chlorophenol 0-Chlorophenol Methyl o-Chlorophenol Ethyl
0-Chlorophenol n-Propyl o-Chlorophenol n-Butyl o-Chlorophenol o-Chlorophenol n-Amyl tert-Amyl
0-Chloroph&wo1260emé82dphenol n-Hexyl PCT/US2005/046522

more. The term "inert-substituted derivatives" is intended to include substituents on R which
are generally non-hydrophilic and do not significantly interfere with the desired functions of
the efficacy-enhancing agent as enhancing the delivery of the oral composition actives
(including the flavonoid, flavan, and optionally oral care active(s)) to, and retention thereof,
on oral surfaces such as halo, e.g., Cl, Br, I, and carboxy and the like.

[0030] The efficacy-enhancing agent can be selected to have various sizes. For
example, in embodiments where the efficacy-enhancing agent comprises a synthetic anionic
polymeric or linear anionic polymeric polycarboxylate, it can have an average M.W. of about
100 to about 5,000,000, 1,000 to about 3,000,000, 100,000 to about 3,000,000, and can be
present in the oral composition at about 0.0005 to about 5% by weight, about 0.005 to about
4% by weight, or about 0.05 to about 3% by weight. Preferred copolymers are 1:4 to 4:1
copolymers of maleic anhydride or acid with another polymerizable ethylenically unsaturated
monomer, preferably methyl vinyl ether (methoxyethylene), often referred to as PVM/MA.
Examples of these copolymers are available from ISP Corporation under the trade name
GANTREZ®, e.g., AN 139 (M.W. 1,100,000), AN 119 (M.W. 200,000); S-97
Pharmaceutical Grade (M.W. 1,500,000), AN 169 (M.W. 2,000,000), and AN 179 (M.W.
2,400,000); wherein the preferred copolymer is S-97 Pharmaceutical Grade (M. W.
1,500,000).

[0031] The delivery-enhancing groups of the efficacy-enhancing agent can also
be various phosphonates. Such phosphonate-type efficacy-enhancing agents can have an
average M.W. of about 100 to about 1,000,000 or about 1,000 to about 1,000,000. The
efficacy-enhancing agent can be a polyvinyl phosphonate and/or alkali metal polyvinyl
phosphonate and/or ammonium polyvinyl phosphonate of M.W. about 1000 or more. The
phosphonate-type efticacy-enhancing agent can be present in the oral composition at about
0.0005 to about 4% by weight. The efficacy-enhancing agent can be a poly(S-
styrenephosphonate), poly(o-styrenephosphonate), copoly(c,3-styrenephosphonate) or
another copolymer of a-or B-styrenephosphonate with another polymerizable ethylenically
unsaturated monomer, such as copoly (8-styrenephosphonate/vinylphosphonate). The
phosphonate-type efficacy-enhancing agent can have an average M.W. of about 2,000 to
about 30,000. In various embodiments, the efficacy-enhancing agent is present in the oral

composition from about 0.0005 to about 5% by weight.



n-Heptyl o-Chlorophenol p-Chlorophenol 0-Benzyl p-Chlorophenol 0-Benzyl methyl p-Chlorophenol
-Chloro henol o Benzyl-m, m-dimethyl o-Phenyleyl p-Chlo ophenol o-Phenylethyl-m-me hyl
p-Chlorophén81280Mei3110p-Chlorophenol 3,5 -Dimethyl p-Chlorophenol 6-ERGIYUS 2908 tHy522
p-Chlorophenol 6-n-Propyl1-3-methyl

[0032] The oral composition comprises a bioavailability-enhancing agent that
can, and preferably will, also include one or more solubilizing agents to solubilize the
mixture of at least one free-B-ring flavonoid and at least one flavan. In certain embodiments,
the solubilizing agent also solubilizes one or more oral care agent(s), particularly where the
compoﬁnds are non-ionic or lipophilic. The solubilizing agent can be any solubilizing agent
that is effective to solubilize the mixture of at least one free-B-ring flavonoid and at least one
flavan. For example, in various embodiments the solubilizing agent can include one or more
of the following: ethers, ketones, glycols (both polyethylene glycol (PEG) and methylated
PEG), fats, oils, lipids, pyrrolidones, and polypyrrolidones. The solubilizing agent can
further include dimethylsulfoxide (DMSO), dimethylformamide (DMF), N-
methylpyrrolidone, and other polar aprotic solvents, such as polar aprotic solvents with a
dielectric constant greater than 30. Also, the solubilizing agent can include an orally
acceptable surface active agent, e.g., a surfactant, flavoring oil, alcohol, and solubilizing
humectant (e.g., propylene glycol).

[0033] Examples of surfactants that can be used include anionic, nonionic,
amphoteric, zwitterionic, and cationic synthetic detergents. Anionic surfactants include the
water-soluble salts of alkyl sulfates having 8-20 carbon atoms in the alkyl radical (such as
sodium alkyl sulfate), a monoalkyl phosphate compound having 6-18 carbon atoms, the
water-soluble salts of sulfonated monoglycerides of fatty acids having from 8-20 carbon
atoms (such as sodium lauryl sulfate (>82% pure) and sodium coconut monoglyceride
sulfonates), an alkyl glycoside that is mono[alkyl(Ci2-Cp,)] — [(Glyc)i-20], sarcosinates (such
as sodium and potassium salts of lauroyl sarcosinate, myristoyl sarcosinate, palmitoyl
sarcosinate, stearoyl sarcosinate and oleoyl sarcosinate), taurates, higher alkyl sulfoacetates
(such as sodium lauryl sulfoacetate), isothionates (such as sodium lauroyl isothionate),
sodium laureth carboxylate, sodium dodecyl benzenesulfonate, and mixtures of the
foregoing. Preferred are the sarcosinates since they inhibit acid formation in the mouth due
to carbohydrate breakdown.

[0034] Nonionic surfactants include poloxamers (sold under the tradename
PLURONIC®); polyoxyethylene sorbitan esters (sold under the tradename TWEEN®); fatty
alcohol ethoxylates; polyethylene oxide condensates of alkyl phenols; products derived from

the condensation of ethylene oxide with fatty acids, fatty alcohols, fatty amides, or
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polyhydric alcohols; and polypropyleneoxide or ethylene oxide condensates of aliphatic
alcohols; long-chain tertiary amine oxides; long-chain tertiary phospine oxides; long-chain
dialkyl sulfoxides; and mixtures of such materials. Amphoteric surfactants include betaines
(such as cocamidopropyl betaine), derivatives of aliphatic secondary and tertiary amines in
which the aliphatic radical can be a straight or branched chain and wherein one of the
aliphatic substituents contains about 8-18 carbon atoms and one contains an anionic water-
solubilizing group (such as carboxylate, sulfonate, sulfate, phosphate or phosphonate), and
mixtures of such materials.

[0035] Zwitterionic surfactants include derivatives of aliphatic quaternary
ammonium, phosphonium and sulfonium compounds in which the aliphatic radical can be a
straight or branched chain and wherein one of the aliphatic substituents contains about 8-18
carbon atoms and one contains an anionic water-solubilizing group (such as carboxy,
sulfonate, sulfate, phosphate or phosphonate).

[0036] Cationic surfactants include aliphatic quaternary ammonium compounds
having one long alkyl chain containing about 8-18 carbon atoms (such as lauryl
trimethylammonium chloride, cetyl pyridinium chloride, cetyltrimethylammonium bromide,
diisobuytylphenoxyethyldimethylbenzylammonium chloride, coconut
alkyltrimethylammonium nitrite, cetyl pyridinium fluoride). Certain cationic surfactants can
also act as antimicrobials.

[0037] The oral composition can also include humectant polyols and esters to
assist in dissolving the mixture of free-B-ring flavonoid and flavan, optionally an oral care
agent, to permit delivery to the soft oral tissues at or near the gum line. Any suitable
humectant polyols and esters can be used, such as any one or more of; propylene glycol,
dipropylene glycol and hexylene glycol; cellosolves such as methyl cellosolve and ethyl
cellosolve; vegetable oils and waxes containing at least about 12 carbon atoms in a straight
chain, such as olive oil, castor oil and glyceryl tristearate; and esters such as, amyl acetate,
ethyl acetate, and benzyl benzoate. Petrolatum may also be used, as well as glycerine,
sorbitol, and/or xylitol. Propylene glycol is preferred. As used herein, "propylene glycol”
includes 1,2-propylene glycol and 1,3-propylene glycol. Propylene glycol can be present in

any suitable amount, such as an amount sufficient to dissolve the antibacterial agent and/or
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the free-B-ring flavonoid/flavan mixture and prevent precipitation thereof upon dilution with
saliva.

[0038] Any suitable flavoring or sweetening material may also be used as a
solubilizing agent and to enhance the palatability of the oral composition. Examples of
suitable flavoring constituents are flavoring oils, e.g., oil of spearmint, peppermint,
wintergreen, sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, and orange, and
methyl salicylate. Suitable sweetening agents include sucrose, lactose, maltose, xylitol,
sodium cyclamate, sucralose, perillartine, AMP (aspartyl phenylalanine, methyl ester),
saccharine and the like. Flavoring oil is believed to aid the dissolution of certain non-ionic
active agent compounds. A phenolic flavor mixture comprising eucalyptol, thymol, methyl
salicylate, and menthol can also be used.

[0039] The flavor and/or sweetening material can be present in any suitable
amount. In various embodiments, the flavor and/or sweetening material can be present in an
amount sufficient to dissolve the mixture of free-B-ring flavonoids, flavans, and the optional
active agent and prevent precipitation thereof upon dilution with saliva. In various
embodiments, the flavor material can be present at an amount of about 0.5% to about 50% by
weight of a bioavailability-enhancing agent that is a solubilizing agent for the free-B-ring
flavonoid/flavan mixture and in an amount sufficient to dissolve the free-B-ring
flavonoid/flavan mixture in saliva. In various other embodiments, the flavor and/or
sweetening material can be present in an amount effective to increase uptake of the free-B-
ring flavonoid/flavan mixture by oral tissue. Thus, in certain embodiments, the flavoring
and/or sweetening agents may each or together comprise from about 0.001 to about 5% of the
oral composition. In certain embodiments, where the oral care agent comprises a non-ionic
antibacterial agent, the flavor can be present at an amount of about 0.02% to about 2%
phenolic flavor mix in an amount such that the ratio of a substantially water insoluble
noncationic antibacterial agents: phenolic flavor is about 5:1 — 1:100.

[0040] The solubilizing agent(s) can be present in various amounts in the oral
composition, such as an amount sufficient to dissolve the mixture of free-B-ring flavonoids
and flavans and to prevent precipitation thereof upon dilution with saliva. The solubilizing

agent(s) can also be present in an amount effective to increase the uptake of the antibacterial
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n-Hexyl o-Bromophenol o-Bromophenol n-Propyl-m,m-Dimethyl 2-Phenyl Phenol 4-Chloro-2-methyl
phenol 4-chloro-3-methyl phenol 4-chloro-3,5-dimethyl phenol 2,4-dichloro-3,5-dimethyl phenol
3,4,5,6-tetrfdA0626dthylphenol 5-methyl-2-pentylphenol 4-isopropyl-3BaEtHHRONE S22
5-chloro-2-hydroxydiphenyl methane

agent and the mixture of free-B-ring flavonoids and flavans by dental tissue. The
solubilizing agent(s) are preferably present at about 0.02 to 50% by weight.

[0041] In various embodiments, the oral composition optionally comprises one or
more oral care agents. In certain embodiments, the oral care agent is selected from the group
consisting of: an antibacterial agent, an antimicrobial agent, an anti-caries agent, an anti-
tartar agent, an anti-attachment agent, a biofilm disruption agent, an anti-inflammatory agent
(in addition to the free-B-ring flavonoid and flavan), an antibiotic, and mixtures thereof. As
appreciated by one of skill in the art, an oral care active compound or agent may fall into one
or more of these classifications, as it may have multiple mechanisms and/or effects, and
should not be construed as being limited to a single function or classification. In certain
embodiments, the oral care active compound has a functionality or mechanism for preventing
and/or treating an oral care disease, where the mechanism complements and/or supplements
the mechanism provided by the free-B-ring flavonoid and flavan, as described above.

[0042] The oral composition optionally comprises an effective anti-plaque and/or
anti-gingivitis amount of one or more oral care agents. Any suitable antibacterial or anti-
plaque oral care agents can be used. Orally acceptable oral care agénts among those useful
herein include non-ionic antibacterial agents, cationic antibacterial agents, cationic active
compounds, and anionic antibacterial agents.

[0043] In certain embodiments, the oral care agent is a non-ionic antibacterial
agent that can include various phenolic compounds, including phenol and its homologs,
mono- and poly- alkyl and aromatic halo- (e.g., fluorine, chlorine, bromine, iodine) —
phenols, resorcinol and catechol and their derivatives and bisphenolic compounds. Such

compounds include:

Phenol and its Homologs

Phenol

2 Methyl Phenol
3 Methyl Phenol
4 Methyl Phenol
4 Ethyl Phenol
2,4-Dimethyl Phenol
2,5-Dimethyl Phenol
3,4-Dimethyl Phenol
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Resorcinol and Its Derivatives Resorcinol Methyl Resorcinol Ethyl Resorcinol n-Propyl Resorcinol
n-Butyl Resorcinol n-Amyl Resorcinol n-Hexyl Resorcinol WO 2006/069210PCT/US2005/046522
n-Heptyl ReW§IEi61069210 PCT/US2005/046522

2,6-Dimethyl Phenol
4-n Propyl Phenol
4-n-Butyl Phenol
4-n-Amyl Phenol
4-tert-Amyl Phenol
4-n-Hexyl Phenol
4-n-Heptyl Phenol
2-Methoxy-4-(2-Propenyl) Phenol (Eugenol)
2-Isopropyl-5-Methyl Phenol (Thymol)

Mono- and Poly-Alkyl and Aralkyl Halophenols

Methyl p-Chlorophenol
Ethyl p-Chlorophenol
n-Propyl p-Chlorophenol
n-Butyl p-Chlorophenol
n-Amyl p-Chlorophenol
sec-Amyl p-Chlorophenol
n-Hexyl p-Chlorophenol
Cyclohexyl p-Chlorophenol
n-Heptyl p-Chlorophenol
n-Octyl p-Chlorophenol

O-Chlorophenol

/

Methyl 0-Chlorophenol
Ethyl o-Chlorophenol
n-Propyl 0-Chlorophenol
n-Butyl o-Chlorophenol
n-Amyl 0-Chlorophenol
tert-Amyl o-Chlorophenol
n-Hexyl o-Chlorophenol
n-Heptyl o-Chlorophenol

p-Chlorophenol

o-Benzyl

p-Chlorophenol

o-Benzyl-m-methyl

p-Chlorophenol

0-Benzyl-m, m-dimethyl

p-Chlorophenol

0-Phenylethyl

p-Chlorophenol

o-Phenylethyl-m-methyl

p-Chlorophenol

3-Methyl

p-Chlorophenol

3,5-Dimethyl

p-Chlorophenol

6-Ethyl-3-methyl

p-Chlorophenol

6-n-Propyl-3-methyl

p-Chlorophenol
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n-Octyl Resorcinol n-Nonyl Resorcinol Phenyl Resorcinol Benzyl Resorcinol Phenylethyl Resorcinol
Phenylpropyl Resorcinol p-Chlorobenzyl Resorcinol 5 -Chloro -2,4-Dihydroxydiphenyl Methane
-2,4-DihydrdXQdprecioP Methane -2,4-Dihydroxydiphenyl Methane 42-ChlorBCHUS200H§46522

6-iso-propyl-3-methyl

p-Chlorophenol

2-Ethyl-3,5-dimethyl

p-Chlorophenol

6-sec Butyl-3-methyl

p-Chlorophenol

2-iso-Propyl-3,5-dimethyl

p-Chlorophenol

6-Diethylmethyl-3-methyl

p-Chlorophenol

6-iso-Propyl-2-ethyl-3-methyl

p-Chlorophenol

2-sec Amyl-3,5-dimethyl

p-Chlorophenol

2-Diethylmethyl-3,5-dimethyl

p-Chlorophenol

6-sec Octyl-3-methyl

p-Chlorophenol

p-Bromophenol

Methyl p-Bromophenol
Ethyl p-Bromophenol
n-Propyl p-Bromophenol
n-Butyl p-Bromophenol
n-Amyl p-Bromophenol
sec-Amyl p-Bromophenol
n-Hexyl p-Bromophenol
Cyclohexyl p-Bromophenol

o-Bromophenol

tert-Amyl

o-Bromophenol

n-Hexyl

o-Bromophenol

n-Propyl-m,m-Dimethyl

o-Bromophenol

2-Phenyl Phenol

4-Chloro-2-methyl phenol

4-chloro-3-methyl phenol

4-chloro-3,5-dimethyl phenol

2,4-dichloro-3,5-dimethyl phenol

3,4,5,6-tetrabromo-2-methylphenol

5-methyl-2-pentylphenol

4-isopropyl-3-methylphenol

5-chloro-2-hydroxydiphenyl methane

Resorcinol and Its Derivatives

Resorcinol

Methyl Resorcinol
Ethyl Resorcinol
n-Propyl Resorcinol
n-Butyl Resorcinol
n-Amyl Resorcinol
n-Hexyl Resorcinol
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4'-Bromo -2,4-Dihydroxydiphenyl Methane Bisphenolic Compounds Bisphenol A 2,21-methylene his

(4-chlorophenol) 2,21-methylene his (3,4,6-trichlorophenol) (hexachlorophene) 2,21-

methylene his

(4-chloro-6-BrorweMerdn his (2-hydroxy-3,5-dichlorophenyl) sulfide his (2-R¢IHb085EHE2benzyl)
sulfide [0044]A further exemplary illustrative list of useful oral care antibacterial agents is provided in

United States Patent Nos. 5,776,435 to Gaffar et al., 5,681,548 to Esposito et al., 5,

912,274 and

5,723,500 both to Stringer et al. [0045]In various embodiments, the non-ionic antibacterial agent
comprises a phenolic and/or bisphenolic compounds, such as, halogenated diphenyl ethers, including

triclosan (2,4,4'sirighpoyb-2'-hydroxy-diphenylether | tRefeecitean (3,4,4-trichlorocarba

hilide),

2-phenoxyethanphignzoate esters, carbanilides,

pRessisntlynaol, eugenol, hexyl fesorcinol and

2,2'-methyleng hisltdrghloro-6-bromophenol). Such redthestsirial agents may be pre

5ent in various

amounts, such aseagout 0.001 to about 5% by weigRbstE#BIIN some embodiments

the antibacterial

agent can be q Bghgjantially water insoluble, non-ipRigoanfiBacterial agent as diScus

3sed in United

States Patent Nehdpd8#:4126 to Galffar et al. In cerfagegphgdiments, the non-ionic 3

ntibacterial agent

comprises a ha Rasesppphenyl ether, preferablyrgsddirigichioro-2-hydroxy-dipng

nyl ether

(triclosan). triclgs@mieasbbg present in the oral conpesliem ] Various amounts, SucH

as an amount of

about 0.01% 0 silonuéa% by weight or about 0.25%a 30y a5aNER St RehHaVeR A 4N

> oral composition.

WO 2006/069230BRI3#)S2005/046522 [0047IThe of gl Al ¢aGe ey, RioRapgon

lly comprise a

cationic antibactegajagent. Suitable cafionic antibaci aiak RARDES dPHIRG MIOTEED

positions include,
one or two of the

for example. | 4-Bromoquaternary ammonium CoMBOARsIRyFHGH (ﬂﬁﬂ&%ﬁ%@tﬂ\é‘?@”

substituents on the quaternary nitrogen has from 8 1o 20, prereraoly fromm 10to
prefera

8Tarbon atoms and is

bly an alky{.l group, which may optionally be interrupted by an amide, ester, oxygen, sulfur, or
heterocyéﬁ@ﬁﬁ%%!ﬁ@@‘lﬁ%‘!@%aining substituents have a lower number of carbon atoms, for instance

from 1to 7, ancbag}ghef@ﬁq&ably alkyl, Tor instance methyl or ethyl, or benzyl. Examples of such

compounds in

chidehanzrRikOBiY @-chiorigefIagiecy imethyl ammonium chioride,
stearyl ammor

9. eRu B, 8 X 8le S RS R AN PR R KB penZethoniu

benzyl dimethyl

chloride (diisobuty!

phenoxyethox

Vo AR RV TRe LAY RTRONGRLSHIAEE) and methy! benzethoniu
bis (2-hydroxy-3,5-dichlorophenyl) sulfide
bis (2-hydroxy-5-chlorobenzyl) sulfide

[0044]

chloride;

A further exemplary illustrative list of useful oral care antibacterial agents

is provided in United States Patent Nos. 5,776,435 to Gaffar et al., 5,681,548 to Esposito et

al., 5,912,274 and 5,723,500 both to Stringer et al.
[0045]

In various embodiments, the non-ionic antibacterial agent comprises a

phenolic and/gr bisphenolic compounds, such as, halogenated diphenyl ethers, including

triclosan (2,4,4"-trichloro-2"-hydroxy-diphenylether, triclocarban (3,4,4-trichlorocarb
2-phenoxyethanol, benzoate esters, carbanilides, phenols, thymol, eugenol, hexyl res
and 2,2"-methylene bis (4-chloro-6-bromophenol). Such antibacterial agents may be
in various amounts, such as about 0.001 to about 5% by weight.

[0046]

anilide),
orcinol

present

In some embodiments, the antibacterial agent can be a substantially water

insoluble, non-ionic, antibacterial agent as discussed in United States Patent No. 5,292,526 to

Gaffar et al. In certain embodiments, the non-ionic antibacterial agent comprises a

halogenated diphenyl ether, preferably 2',4,4'-trichloro-2-hydroxy-diphenyl ether (tri

closan).

triclosan can be present in the oral composition in various amounts, such as an amount of

about 0.01% to about 5% by weight or about 0.25% to about 0.35% by weight of the

composition.
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(i) pyridinium and isoquinolinium compounds, including hexadecylpyridinium chloride, alkyl
isoquinolinium bromides; tetradecylpyridinium chloride, and N-tetradecy1-4-ethylpyridinium chloride;
(i) pyrimidiNeORM¢A6%38 such as hexetidine (5-amino-1,3-bis(2- PCT/US2005/046522
ethylhexyl)-5-methyl-hexahydropyrimidine); (iv) amidine derivatives such as hexamidine
isethionate (4,41-diamidino-u co-diphenoxy-hexane isethionate); (v) bispyridine derivatives
such as octenidine dihydrochloride (N,N' [1,10-decanediyldi-1 (4H)-pyridiny1-4-ylidene]-bis
(1-octanamine) dihydrochloride); (vi) guanides, for example, mono-biguanides such as

p-chlorobenzylifdlide dhe dt{leetd apehenzylid ofRidnalishtornftizy Yakighanidibaprigpiguanides)

such as e hylene biguanide hydrochloride, and bis-biguanides of general formula (1):
117 111 %%?H?aﬁeﬁ? cationic %\%%ﬁl il %v lﬁ}(i:ﬁgﬁnésr?{ rA‘I‘Seea‘%:lhorraefp"r%sgﬂ?lt%?%s R ?’§P6up optionally
substitutetiapyl€ 14) alkyl, (C14) alkoxy, nitro, or halogen, (ii) a (C1_12) alkyl group, or (iii) a WO
2006/069210PCT/US2005/046222 (CA ]J%A cyelic group: X and X1 each.represent (C1,3) alkylene;
and Rl each repres_en%%ydroéen, %‘C%%Z aﬁ}ﬁ%o%%rl #F&EI Séu[féylfl t?éohs'g ﬁgeglrlgh each® tggol; nis an
integer fifithe $BbsttusAts trethoipeiethalenétosainhes Fro hin20ptioreiaplyciotediptdd by oxygen or
sulfur or apkemRGHiS AR istancsiPhaMbArRanhthyl-Auclcus ARdiQal teaab@' gid addition
salts thereof; examples olfg?lfch bisiiguan%é%%lude tho?h?ﬂ%%egérﬁg){ﬁgﬁgﬁe. u?t%ble acid
addition aEidecstRe S5 hide SOIGRReYSl o ity el trrecining vbstiitenthbadihgdrochloride

and the cﬂdﬁ&@ﬁﬁﬂﬁ%@%@@@@eﬁ%gﬂﬁmﬁﬁé@%ﬁwQWE@H&"‘&A@GMQ%%%919&%B&%@HOrmate'
diacetate, dipropionate, dihydrochloride di%{%{oiodide, dilactate, dinitrate, sulfate, and tartrate salts.

Suitable REHPAAGEOX s Qe B le uwRPlRe theammpurskissiudedraspkenivacidatistde salts; and

[0048]Othedeaplintiat Bialeait ARENEhIRRIQRCA AMic-ERMASMIH sinchae: NG G5yd amino acid alkyl
esters and s%lté%%neril% represented by the formula (2) below: NH [RZCONHCH(CHZ)"NHCNH2]+
CcooR, (2)'WhE et eﬁﬁﬁﬂ@ﬁ%}m Bofigss benpheaismshlsvidasiseReH 1 to 3 carbon atoms, and

most preféeablyyloaxbehyddimstHiRPbinay atigd chain ofl &g pehaarkarystemsiiaterably from 10 to 12
carbon atpms and mixtures thereof; and X is an anion. In various embodiments, the R2C0 moiety

. chloride : . X o
comprises a natural fatty acid residue such as a natural fatty acid selected from the group consisting of
coconut oil fatty acid, t@llow fagtydacichresitlisequinalimanoetatiyoaaith, asiddemguch as selected from the
group c 'g&' r(Mn( 2), myristyl (C14), stearoyl (C18) fatty acid residues, %Hgom'xtures
thereoffllﬁgeJ R%g é!#enty cogrtnﬁﬁ)r)iisc{géaé d?%gﬁ%?@né%%grré)(é%%%egﬁ% c'é“r?[l‘:‘éclﬁl@ﬁf‘ Jatve .‘Ié?mg]x may
be any corthbéitetraidee vhdt gholinadiainsasbloaidis degree of solubility in water (preferably at least about
1 gin 1L of water). E ple &cﬁ%gﬁgq ARions which form. ester salts of abgve identified
formula, include inorg;(z(%}ijc ac? salts, sugﬁ as thoggc@ogr%}ﬁ?l}éelﬁgls%ﬁ%aé?ll%?oﬁgb 68@ chloride or

bromide PéwHiexdloarcibiskehadrenyaimddipmic salt such as acetate, tautarate, citrate, or
pyrrolidone-carboxylaig,{PCA} e HEHL%Q%%MH AR E S g lgiR o the

above-identified formula wherein n in the
w-diphenoxy-hexane isethionate);

Py

) bispyridine derivatives such as octenidine dihydrochloride (N,N’
[1,10-decanediyldi-1 (4H)-pyridinyl-4-ylidene]-bis (1-octanamine) dihydrochloride);

(vi)  guanides, for example, mono-biguanides such as p-chlorobenzyl-
biguanide and N'(4-chlorobenzyl)-N"-(2,4-dichlorobenzyl) biguanide, poly(biguanides) such
as polyhexamethylene biguanide hydrochloride, and bis-biguanides of the general formula
(1):

A(X),-N-C-NH-C-NH-(CH,),-NH-C-NH-C-N-(X1),;-Al

RNH NH HN

HN R! (1)

(vii)  in which A and A' each represent (i) a phenyl group optionally
substituted by (Ci.4) alkyl, (C1.4) alkoxy, nitro, or halogen, (ii) a (Ci.12) alkyl group, or (iii) a
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formula equals 3 useful for the present oral compositions include Na-cocoyl-L-arginine methyl ester,
W-cocoyl-L-arginine ethyl ester, If-cocoyl-L-arginine propyl ester, Ifstearoyl-L-arginine methyl ester,
W-stearoyl-Warfipere Ryl ester salts, such as hydrochloride. In one emboBfh8HR2MF0deR?3nic oral
care agent comprises a hydrogen chloride salt of ethyl lauroyl arginine (BLAB). [0051]Thus, in certain
embodiments, preferred cationic active ingredients are selected from the group consisting of
benzethonium chloride, octenidine, hexetidine, hexamidine, cetyl pyridinium chloride, chlorhexidine,
alexidine, W-acyl amino acid alkyl ester salts, and mixtures thereof In certain embodiments, a cationic
oral care(@geecprtipisespc&yindyKitiniinephiseid éCCH alkyleree reindRikadimestiscthe oral care agent

compris —aeyl amj id alkylester,salt, su s ethyl.lauroyl arginine ester hydrochloride
(ELA O S Sl 7 ST S b L e e whilc not
limiting alt@nRdhseelymdiueriorhatr4Cthde malivptiogniigibninteragrierply olieadooperate by
either (oppothhefit | I~ echanisms., Biofilms (also.referred to as pellicle)
are a matrix form:a(\j/( %ri]o ?ﬁ%%s%%@e%@é?gﬁg@%h? Rard" ﬂgsolfgnguar e t,a éga’rﬁfﬁqusafﬁé’%%teria
(generalfpEnbetess- veomples e Biehbisikigusaidesiaidndaddboberidipr edd elsxjdiate Bsitiigies, and
glycolipidgid add#@Qp s atyrstagas ablhial jan t nt.of an initial bacteria layer
to an ora) suraface g_eneral%believe%ﬁrtao Egégfagfr%%ﬁggﬁggﬁﬂ? c?%l gﬁﬁ%sﬁﬁsdgﬁet atee’t}[glgterial cell wall

that inte@hY%ﬂMSE@ﬁﬁﬂ% / diglBranaigriawisable st rddaipmat thel bhlswhial dielisraltathiie the
salivary gilyceprate]aeondie, qq@ée%wé,a&a?r@pgmaﬁe,amgld%bﬁl&%&é?aﬁ 8%%3&8} [ g stronger

attachmgnt. b%t engéating xtracellular glucan polymers to adhere to the oral surface. The bacteria
then groW ARF4ihiE F ANt e fb 1 aywiahlerabrdditinnsals aftalesidinedifdudentbity is reached, it is
believedithadafrasiedy ahdpecikisyaflatigia atachhtp the anchoring layer of bacteria to form the
biofilm matrix. 0 491(6)54]6tus, artui-a achment agents can interact with an oral surface,asuch that the
bacteria and bibhl omponentt ARnSPAGHE R hib g atiears sempryagichshisg Myer WO
2006/06821 6RO/ USPARSIG46T 22 danlbetasaid eprihertsalsuiacemausingpap-attachment agent
may substantially cover an oral surface, and prevent attachment of the bacteria and other components
of the biofilm matrix. A second mechanism is o here the anti-attachment agent interacts with the
bacteria itself to disable it from attaching to thepral surface, likely by interacting with the adhesins,
ligands, or other moieties on the surface of theCEacteria that would ordinarily facilitate a linkage with a
receptor or other moiety E&?ﬁ%ﬁl ce. [0055]While not limiting as to the present invention, it is
believed that in some errfg% &i‘r&ﬂwgﬂﬁm% alkyl ester salts described above, such as
ethyl lauroyl arginate hydrochloridg (ELAH), function as an anti-attachment active ingredient. While not
limiting as to the mechanism by which sqch oral care agents function, ELAH appears to alter the tooth
surface energy (reducing it) to pre@@gdherence and attachment of microorganisms that may form a
plaque biofilm on the tooth surface. ELAH appears to have substantivity on the tooth surface, such that
it remains attached for a sufficient period of time to effectively prev@ht microorganisms from adhering
to the tov%h %Lgface t ??S'Ebg!‘ reventirr}% or.reducing biofilm formation. [0056§In accordance with
various embodiments orthe §Fé%%hf(? GAThOR 2tARS ppriEtdy Brmd L hrahematemtenthgredient
promotesdengefearidyraretefieatis;aitiphaciliey Deiafitsra 1o WL SO85 LRFRLIGRSHRS json with
many arfg%i(ir? ér (i)rgl redients which are Wasgﬁd y in the aqueous oral cavity. [0057]In some

toms, and mix ureﬁ r‘%%rgo a %‘a@&@&% thuvsEiousiembka FOptibIF agent. A

embodimzents,t e oral care’agent com
biofilm &seiptivncagermizigeneraliya tutnpoidndsidat piekants fonmatinmyol-ansireatiasks a biofim (or
pellicle)plr n oral sur . ..[0058 mes have conventionally been selected as
biofilm )g?sé_rg%%gg%%qg%%g%%H%ﬁ%%?ﬁt?/ctlg ’%@?o ?géyp?“é‘l%ﬁ%{di’ﬁl%‘i?éﬂ%nﬁﬁﬁé}’ #fHith form a part
of a biofRfdHfatisd: A &@ﬂ%{ﬁﬁl émlbdhm,c_sudatmgzeﬁﬁmsdybmﬂg, byheayl of eyasmpleyprotease
enzym6(%;1@Jﬁ!@tﬁ§&&§E§ieﬁe9,r9ﬁ‘a%ﬁS§u?és%%Q{é%ﬂ9”'r‘h%% %%%(aal%‘%g'gs arr(:f‘sgmi[ des'fgf?@ selected from

the group; papain (for example, isolated from the latex of the green Tt and eavas of Garica papaya),
ficin (fo?‘éﬂéﬁﬁﬂ%? iSoteksenfesrhadigraiex of tropical fig trees Ficus glabrata), krillase (for example,

isolated from Asgasgtic kit berayislfR. 00 SPARE RERIEACE . AICARINUASE exiranase,
mutanase, lysozyme, plant lipase, gastric lipase, pancreatic lipase, tannase,gf)romelain, chymotrypsin,
alcal asg?lgmgfyggéggqqm%?,]?ly at least about 1g in 1L of water). Examples of X counter

anions which form ester salts of the above identified formula, include inorganic acid salts,

such as those comprising halogen atoms (e.g., chloride or bromide) or dihydrogen phosphate,
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gingipains, glucose oxidase, elastases and/or cellusases pectinase, and mixtures thereof. Other
exemplary biofilm disruption agents for the oral cavity include synthetic histatin, furanone, derivatives
of furanone YeR 09469248 of any of the above. [0059]The oral compositionsP&iiS 9 nt2hvention
can optionally comprise other anti-plaque/plaque disrupting agents in addition to those set forth above,
including without limitation: copper, magnesium, and strontium salts; dimethicone copolyols such as
cetyl dimethicone copolyol; urea; calcium lactate; calcium glycerophosphate; strontium polyacrylates;
and mixtures thereof [0060]In certain embodiments, the oral care agent comprises an oral care active
compoung #hairigaic sditisinfteas matery, agenttdniiante)atiosyabliiosaatissud gemrally mEfers to a
localized Egted%ti\g? rigs#%gtrélsr% c?Iicited by injury or destruction of tissues, which serves to destroy, dilute,
or sequester oth ﬁe tnjurious agent and the injured tissue. Chronic inflammation is often a
continuation of i8] inflabxaafitn ahdhtisraabiblosiged-idengfied ddom ofvinftaimmatithe (such as that
associated WiH BetiAdanl.PEG IR AN SHAlly SRUSERBRITIANE oo damage. Histologically
inflammation involves a complex series of events and corresponds to EnRINCEd Tevels of
pro-inflarmethibspicalNiacosetldicre s sthnt e ah A are teybdserginom wels) esehdifesult of the
interacti L ANtgen Wi ihody. e achi igen Wi nsjtized lymphocyte.
fOOGl]Tf%gfjog?rgs%%%%gg%eﬁ gﬁrﬁ%?ﬁf %%Qggggeggggggii%ggrgogtierf;?a%?lsfisaﬁt%}%mediators prevents
and/or tré&%ﬁ?g'i@rédﬁam@@é embodiniet dhperigaisowilearoigedrepuizdsese Misiegaral compositions

that compyise @nsadditians! ﬁ@%'@f@ggﬁﬂ%m@gnt (in addition to the free-B-ring flavonoid and the
flavan) to suppress one or more mediators of inflammation are useful for the certain embodiments of

the present invdP8H. The At infsrivinsuRe digsite archssd opinaisentirsinstedismmrecognition of

one or MeJlecRH IGBASIREQLLES doRYi RAth 09 8BS RN LRRYINE, GefRiAMPIR-EIRAM:Negative bacteria
have enﬂg}toxin , generally kﬁ\own as |ipopolysaccharide (LPS%%)m onents that are antigens detected

by variod¥ SBIRNTnfiT e fEHE shezide S pokriding Vster PaapeAsk tk¥includes
productiestef safigramatoxyures disfess. dndactivaiiibanibecaseataeunplemenand coagulation
cascade. Certain useful anti-inflammatqr nds in accorgance with the present invention
prevent & SUBJECES ??rﬁgﬁ}'ﬁlg 1?&%%%8%@@%%%?%@%% RGAS S bt ier8Fifgens present in
the oral cavifyisucin 26-aBS anitivencid bkl ssofrgrainsudgativihaiesid. aipliGheantiinflammatory drugs
are belieﬁe%ég};]f%tg&agﬁ%\xm antigens in such a manner that the microbe/bacteria/antigen is no longer
recognizeﬁ y the receptors of certain cells of the immune system either by effectively cloaking it from
immune systen @S&ictioniop the\embindjaenis anrrel systewtiresEens s thranghisaghpiession of
interce gt m W RIR S HRMAE0, BRN9S6 9. (RARANIAN OLha 3 DGR BupPIEsSing an immune
system response. For example; P8 is believed to trigger a complex cascade of immune system
events, iBENSEHY bsHexethipleparaécdotividhionarbethlefisreogiriifomiBaiN aokeattFdotenkappa B). NE-1(B
' believegtin HIaR! SIMHAE CRPRISE. 60 ORI ST AN OSIRRITNR IS, I (gaRgnse (o LPS
generated by bacteria in the oral cavity. Compounds that regulate or prevent NF-kB production are
useful fobXirieabpeer AtirRAiUE STliets csemppitisg herierad aetmsnlbyiabsut6RA % eéduiterpene lactone
parthen%ﬁ?aﬁ%bl@&hé&@iﬁ%&ﬁi/&féﬁﬁwW&%%é,%ﬁ@ﬂsogﬁ@é}’% é?&@&ﬁﬁlﬁ@r”miﬂng examples of

y

such active agent compounds include androstenediol (AED) and defRydroepiandrosterone (DHEA).

The present indffidh furffrshediagssRfisiellsyiemation srglvdcetnsloneriofira initiad brséaviar will be

discoveregdotsuchraingses JaReal Pt wseiybantialanspataniaee s &an nclude those that
prevent t[!)‘le accrmHIati n of inflammatory mediators, such as those derived from arachidonic acid
pathway BiEE 4 &S d@ai}

RebIPIRRRAL LTGRO AR A P rasRtidl boliryeddhat dhenediators that

modulatéinftaiainseiiontisepoisesale ataghidpniteas dmbtakelitashoanely arastagtandins,
IeukotrieQe and thror?%bé)xanes which arel%rz'ece)d ced through the C)éﬁ]looxy enase or lipoxygenase
€

enzyme PatinagBPTH SR dONTR & Bl FREE g PP TR R SHACHIE BIARRRRY R ivitis,
periodondittere stebenyelitisrénd. dthe baoftain thatqo disedseeidB Yorraih ghekaseigcsuthhe
anti-inflammatoxy agents that prevent the accumulation of. infl tory mediators from. the
arachido%rla?g%rléa%%t V%Ea%r/,ais Gde nglrllsi% efoida gntﬁﬁﬁ%lg%ﬁgﬁg;g?uv gméf@gﬁ.leégmples of useful
NSAID dvﬂﬂmimaﬁﬁ@tmylag@n@ﬁr@dwtM@e@@b(tteﬂ)ﬁm_meth@g‘immat_dmsisting of: indomethicin,
flurbiprofen keigegfen. IpHRLOIRH. AABHAKER . AR AlNAIDIE A AN ISR BIRLIP063L ikewise,

another mechanism for oral care anti-I ory agents Is one where the antizinflammatory agent
serves téhebrsderigrasddvefilja enteponenbrearsat ddbesxiddhspuelennfitsianthaorativaviy la¥eactive
oxygen species (ROS) are typically highly reactive products produced during various biochemical
processes, and include superoxide anions (02), hydrogen peroxide (H202), and hydroxyl radicals
(.OH). The formation of ROS WO 2006/069210P¢gI/US2005/046522 can occur as part of many
cellular processes including immune cell responses, and cell injury. Increased ROS formation under
pathological conditions is believed to cause cellular damage through the action of these highly reactive
molecules by cross-linking proteins, mutagenizing DNA, and peroxidizing lipids. While not limiting to

any theory by which the present invention is bound, it is generally believed that one mechanism by
which the at laeact nne free-R-rina flavvaonoid and the Rai/an nnerate ic by rediicind one aor more RO in



[0067]Additional optional oral care compounds that can be included as active ingredients in the oral
composition include, for example, additional antibacterial agents not already discussed above,
whitening a§e@aoadoRtdhal anti-caries and tartar control agents not already¢lsEtRMsd4652% e,
periodontal actives, abrasives, breath freshening agents, malodour control agents, tooth desensitizers,
salivary stimulants, whitening agents, analgesics, and cOmbinations thereof. It is understood that while
general attributes of each of the above categories of actives may differ, there may be some common
attributes and any given material may serve multiple purposes within two or more of such categories of
actives. can jo@Gsiedemfileaydsiivisansaol hast-usafhiataifear malisalbsedinlyaies Siates Patent
Nos. 4,8 040 Nabi et al, 480 to Gaffar et al., United States Patent Application Publication
No. 200?%&558%%%613%&5@ %i%?aal%.{%g%n\}% %@?ﬁ%ﬁl &4 @%lét%s %§f’e%?ﬂi§?§,?é&ggf?{%%urga etal., and
United StaabsxPatentound. 166685821 itoohawlmreShic intictivacmyeecigats mteryeedlvdib e to one of skill in
the art. FygipsabilcRHERGHYCR AERER R femRRURb IRIE ee:B g fayapeid/flavan
mixture. Further mixtures of oral care agents, even within the same’ ¢ 4SSIfiCALo , are contemplated by
the pres@dbfsisntiemndoosahetimointigscenshagorfeseebibe hestiriiteoptioladydipeedent in the
composi%ﬁtge‘ettsﬁrn&%%emm‘%&@eo%%iﬁe@% GiME 3PYHG,£ “safe and effective” amount of
an active is an amount that is sufficient to have the desired therapeutic or prophylactic effect in the
human or lowed ¥fflal sdbjlaretirdtng s ttheerrssaamhinviettined itisthdirved doss tivsemse side effects
(such aSé%&MéH@QH@N“%%ﬂﬁﬁ%of%%i‘l@ﬁ)es@&f@m@f&%%ﬁ%%d"&%@e[%ﬂ(?}?QE‘Q!E{;P&E%WSK ratio

0

when used jn the manner of this invention. The specific safe and effective amoun e active will

vary witPESieptsdnidiechlonids Fakiddiafmstianisnapami sresharenhec g dneaedisniitBhilstrpie subject,

the natufiinsitiagasusreriiferanitiitanvhithe spesiicadyareadnthestacifis dgsagedormy, the carrier
employeﬁl, nd 1éhe esired dos&fg(f reginxen. Oral care agents can be present in the oral care
|

compositioh 22 4 THATR ST SMTANAE H)08 Py st dhesaes Wejtrcomer sfal composition, unless
otherwisengpecified sned okt HOG7OMANY Saitablediuarsleiensatisesan e peseptinthiengral
CompOSiE&?g g,rlﬂ?t}tasrthﬁg% r%ﬁitedfin Unit qlStates Patent N&E,OSOBS? to Gaffar et al, A fluoride ion
source may e Shohiy SIEARVHARSSs AT hatd drsratis Afachsr ik suffisienimeriod. of #isride ion
source (¢o effycidrelyqrroepismbaragterised fynitadilsitify to felaase Buekics inastp yratenmad by
freedomg;qg%&qlgegi[&ﬁ ret%%%%ﬁlé’%’lith other compounds of the oral composition. One or more such
sources can be p esent.ntxamp es of such sources are inorganic metal and/or ammonium fluoride
salts and compHi9adk, sultheasnttbmesavithlearsudiembiidonietes pHtassgissedfiLiariaeamtronium fluoride,
calcium ide ' ingG: i lum flyorige, sodium silica.fluoride, ammonium
fluorosiIiEg?g%%o%%ﬁﬁ\%v%ﬁ%g%%§Oa6ﬁ9gz%1§%%g%%d§2%gjg?gﬁ%%gz% i r%l;él rcona ngeggaf?ua t-
monofluBtafpieaiis aiamies gerieoriaikons imvemnansono- g aotioplosphlateradidiivorinated
sodium GREIMOWARRISRN e Jrkidesptues can also be an amine fluoride, such as olaflur
(1\froctadecyltrimethylendiamine-N,N,N1-tris(2- ethanol)-dihydrofluoride). In some embodiments,
sodium fluoridel ¥ diuntrsemefradiefimssin e et presfegant clOOTi{Tha ambontatflveride ion
providingsew e isieRandeabiaseme LB RIHRARHEYREAf i%‘ﬂ-éﬁ?e?alifﬁ ég&%%w%a%%tthe form of
about 0.

the oral composition, but it will be present in a non-toxic amount, generally of 1% to about

3.0% in FTESPL Egmpidnirad o alntimisdiosimsainshids) aveadpiormeibensmerlvstipaste

(including creaopssiothpBwiseieOh A iahiahiRfaAl @%ﬁ%@t&f%ﬁﬂ&ﬁ%ﬁéﬁ*&%&?&%@ﬁ@? up to about
5,000 pRM eoé F ion hy wei%glfrat e preparation is considered satisfactory. Any suitable minimum

amount OF ST S8 HEM K 30t SRLTh AN et Sorm saroahiodhnto release

about 3G0atei2, I0@qpfin, smbrel ey Adiyhanyin8O thtquab it v306r BRamplfpasidadon. [0072]In
various %lrpzbocgpgur%ﬁhghe %ral comtposition comprises an oral care agent that comprises one or more
stannous 160 sources SWhieh AfPREATT 3F YBQURRY G5Vt BRiER A e carstikis@Bhes and/or
sensitivisgldoted fammpie: Sowpopapaite(Sorctk sapleasotandopiehe MR WAk Ran RaUSIHIN sources

include wi imitation stannops. flugride, other.stannpus halides such as stannous chloride

dihyd rat\ggggl%ynar?ga{ Byrophos % gl,Lﬂ)ﬁr)éae}rﬁcl:ng?ghlﬁ8%5669#8%@7\3%%8 t§ﬂ%]l‘faigp§tgﬁ‘?§ous formate,
acetate, [flasariabeciak taidlassriforexexaplaiésatatdd fate andaoitiaterikjantherisystkiytenel glyoxide and the
like. On n ' C tiopally and illustratively. present in a total amount of
ot O S L e i e O S e by weight
of the cARESHIEAINTOY BRaserbavmslain giimeteyosithaloptdscompizigondattefadmbination of the at
least one flavonoid, at least one flavan and an oral care active agent comprising a stannous ion source
provides superior anti-gingivitis efficacy. Further, the combination of the at least one free-B-ring
flavonoid and the at least one flavan with the staggous ion source appears to provide improved
aesthetics of the oral composition, including improved color stability. In one example, the oral
composition comprises UNIVESTINe at about 0.5%, about 0.45% stannous fluoride, and about 0.6%
stannous chloride. WO 2006/069210PCT/US2005/046522 [0074]In various embodiments, the oral

composition comprises an oral care



agent that comprises one or more zinc ion sources, which can be useful, for example, as antimicrobial,
anticalculus or breath-freshening agents. Suitable zinc ion sources include without limitation zinc
acetate, zin®véh109it@692¢ citrate, zinc gluconate, zinc glycinate, zinc oxide PERAS2MEI46582ium zinc
citrate and the like. One or more zinc ion sources are optionally and illustratively present in a total
amount of about 0.05% to about 3%, for example about 0.1% to about 1%, by weight of the
composition. [0075]The oral compositions of the present invention optionally comprise a saliva
stimulating agent, useful for example in amelioration of dry mouth. Any orally acceptable saliva
stimulatigingipeniscginbescisedairchisitgey thdt nlitation, fagaeidmnsushatesifigetartic, maleic,
succinic, ascorbic, adipic..fumaric and tartari ids, and mixtures thereof. One ar more saliva
Simuet A O R B B B R P R A 0o 701 e
composifierasafeisrveters of farnone ptid nalyucenfrse aithd 2thistamine receptor antagonist. H2
antagonists us rein-acl metidine, etintidin nitiding, 1ICIA-5165. tiotidine, ORF-17578,
lupititidine, doneé%éi%?e, fa%%%g%?e&%fét%%%s B?f]‘a{l{tigo‘fﬁes,éﬁir%‘t‘( Fﬁ&nﬁﬁ%‘é}h",ﬂﬁ VIBRBESE altidine,
nizatidin@thetfarimphaenENpasxieapSr2gans i Bidigen 1AhGE $620ub, atamix dtidinkny\Vy-45727,
SR-58042; lxtidine - , hisfentidi tigli rotidi -30-256, D-16637,
PR G 881 0 R D B e oo e
composifigié Gredispassapmven st oidvnanrebaprRe umtsleprsinkasghatr strdésensitizing agents
useful heysipaiRlHde, RRERSSIA Skt fPotassium chloride, potassium tartrate, potassium bicarbonate,
potassium oxalate, Eotassium nitrate, strontium salts, and mixtures thereof Alternatively or in addition,

a local or systehio halgé%i&e%ghe%b&gmf%é%ﬂﬁ@, FERAgsTTheHBT S Sod one lsaieeliacor

triethanolampersetiolaiecanibatseh.l0878lde Pl campasiians &Bﬁiﬁgﬁlb’%%%@m&% a nutrient.
Suitable nutrients 1nc| de vitamins, minerals, aming acids, and mixtures thereof Vitamins include
Vitaminsrgeéﬁ(tf B R R I AR TS RONRS FHCHER B e oM oA LsPUS e StiHEide,
pyridoxinereyanakebalgdiinig araauinebbooitaa) dribigllawanadshand widttsastherestid\utritional
supplemenis include amjno acids .(such as L-tryptophane, L-lysine, methioning, threonine,
Ievocarn}f|lr%1{femallrrr11 %-rtl:ésn?i ne;, ‘i?ﬁlélt%gﬁgilé?&%_%%xgé RRtRLbIS BeEgitResh dervsTate acid), fish oil
(includinfpoomporienistiiereGishiebk thstassogatad(Nib)feokydnisiis mtga fatii s cictb uaiggapentaenoic
acid anddpeasplnaenalicALdl.and hdliss Geal,., [DAEAITI 02l Composition can aiso include
at least one anticalculus active ageﬁ?,’ such asone of more of the anticaicufifE RGN YERNed in United
States Petenisind 502@8p528stty Grlffacet kivdls vérousmEannoeiong otdlule mediyiosition includes one or
e sl auRhosobalersThecelR) SoMPoslina AR INIIE A Bas Re Ol & Paral
neutralized alkali metal or ammonium tripolyphosphate or exarnetapfr'nlosp%aate S present in the oral
composifigibagerdietpacheniel rigenaritumseTdzoddyomipuaition can also include at least one

water soluble. gy molesiaih detrates oo SR RIS AL afesive B an Anlicalgylys amount

The oral composition can also include a mixture of potassium and sodium Salts at least one of which is

present fRshaisrs grveenistedioueathiste damagsapdien sisheadosnaemiciatad wijbrora]0U8aFEhe
anticalcujuisMPESHERAAES coRiREaR sHerivaIantcAIRNS ARYUBLA dnsatmalesularly

dehydrated olyé%hosphate salt anticalculus agent present in a mixture of sodium and potassium salts.

The ratid !5t ibetaddiintlavepaid anshibsdiapmbisstBrresPpe op s Bisgis brapbinBmntgianample. The

polyphosphatefoafobt@tensf dmbaaitialic FMpe PHRBIN VAN AMRURS.- A SXRRRIE QE AN oral
ises an oral care active agent, where the weight ratio of polyphosphate ion to an

composition compr
oral carec%llbgi‘i? r%ﬁ?@é?%ﬂ&?ﬂ“ﬁ?%%%%@ SFQEIHD PLoRs RISLeHRFREBER RFAdUSFhMerein the weight ratio
of the effietimypantianaogbgaittoRbecRaylepshnaieianvabgasiamvakaabibants ahawiizy 7 1, or

wherein the weight ratio of the efficacy-enhancing agent to the polyphosphate ranges from about 1:6
to about 29 ?gtﬁ%?pﬁg%%ﬁ %ﬁ ic @%@ %ﬁ&ﬂ?&?ﬁ&ﬁﬁbﬂé ?)r&%%\?ﬁ%ilgﬁ?étﬁ% YRO4R8808Iyvinyl methyl
ether/maletbiarthey tnoe(@yMeEMApodpetymensnanelya e AdNTdREAR) Hiskidssgtbabenenin the context
of a bioavailahility-enhancing agent. [0081]In order to optimize the anticalculus effectiveness of the
oral con%i)%slﬁ;t%ﬁ?{}?ﬁ?l itrcr)l%ﬂ égtgoellg nasl%de%cfiyr#z]ﬂ flc%fgg?o ?/Séﬁgégfct%népp%%%ﬁggpﬁgﬁ,g%%él%sirabIy present.
Such agesseadee dttadridesfohastivindsuiitien tempappdy ZHappniltods, 000 fpnpesed ppm to 2,000
ppm of flugride i Y4:19.8h 9 nf%y ight, and 0% to 3% of a synthetic
anionic g%?%gﬁ%%%&%g% %%%%\%gtgg)r%%%lgcular w%%ﬁt{% a%yc\;r%%%io%@g %ct)oa o rf,‘%?d&ooo,
preferab¥iagastaesgoondhassiosnineech wd P os ihe 9ol oriTod 52008¢646852ba¢ 80821 \When the
oral composition is made by initially dissolving a polyphosphate and an optional oral care antibacterial
agent in a humectant and surface active agent and incrementally adding the bioavailability-enhancing
agent to the resulting oral composition, especiallggvhere the efficacy-enhancing agent is a polymeric
polycarboxylate such as GANTREZO, the solution becomes clear and may be characterized as a
"microemulsion.” As the amount of bioavailability-enhancing agent therein increases such that the
complete oral composition contains at least about 2.2% by weight thereof, the solution becomes

cloudy and may be characterized as a "macroemulsion.” In such "macroemulsion” type compositions,
+the anti-nladiie effect of the aontinnal antibacterial acent annearce to bhe nntiMmMized




[0083]The compositions of the present invention optionally comprise an abrasive. In various
embodiments, an abrasive is useful for example as a polishing agent. Any orally acceptable abrasive
can be usedvB0dpedtideness (particle size) and amount of abrasive shouR€ BASHIeE8d652d that tooth
enamel is not excessively abraded in normal use of the composition. Suitable abrasives include silica,
for example in the form of silica gel, hydrated silica or precipitated silica, alumina, insoluble
phosphates, calcium carbonate, resinous abrasives such as urea-formaldehyde condensation
products, and mixtures thereof. Among insoluble phosphates useful as abrasives are water-insoluble
orthophcspledes;ipfiymeiaphdephedestatidveyrepihtsflateshl Husativie exdnmpiesedrtiase include
dicalcium orthophosphate dihydrate, calcium pyrophosphate, 0-calcium pyrophosphate, tricalcium
phosphggjee, Enéfc%) Lll) il pag%%ae?gﬁﬁggb %a(i?%ﬁ% %%%ﬁ%@é’d%%%eﬁﬁy%seg%é@ %1%? E&eﬁgeor more
abrasivesmnesptjctateipieskneffectivalyraloaicrefie ftore totahaoxystentypiesiynaeuebiitg about
70%, for £X [ as%@fé 90/ o] QH t 50% or about 15% to ut 30% by weight.of the composition.
Average ST ] R B B R B R S Tor evarmple
about 1 pesprnstbioucpeepition bbbt heabytouabrsssing §0084iimeepsemersponsmeits, the oral care
active agenhpi{eral 6omROPHaB comPUSERRRYALINE folding-cxempiar n%éi%'q%%ﬂﬁhygga' care

active agents not previously discusséd above, including a-ionone, grapeseed exfract; t ol, eugenol,

menthol feferasien] s dhgactdratanand lanp ol NEHR (DfapdernbiisterdrrmBs, 88hEBrigil) compounds
such as geRRRIIEY &@Qéﬂ%ﬂh&%%@p&@é?{ﬁm&%jﬁ%&?ﬁsl Bﬂﬁ@éisoﬂgsféﬂﬁgiﬁ%sﬁpﬂ?ﬁé%f such as
ic alo

magnesium monopotassium phthalate, sanguinarine, salicylanilide, halogenated salicylanilides,

domiphehtbr8figalstins Rasitia & BifPEbetdino %ﬂ?ﬁﬂ%&%tgﬁcﬁ%%ﬁﬁmt% tapinol.

[0085] The sadteaaROsHlaNSSOMPsiSsAN AF el AC SRIRBIG MBS I8 Al dapHRheh bEdCaTHiRLCan be a
liquid, semi-solid, or solid phase, in the form of a mouth rinse, dentifrice (including toothpastes,

toothpovii PSR RS SR IR FPEHLRIST desnTdugh ALT Rk dailgIBE & h e drrsd orfpe édicament,
film, or apyhethenfftmitinpeymmiplenef ehakitin thpait cSalratin picsRrRCldCAIEIRKIENBDENTS is
dependantdogaglh%desjreg_ﬁa?roductr@% 14[5,8%)86 The oral composition of the present invention can
be made*B§ S SRR HEHIEESRAGHIT M thE S R TSRO ARG GRSt TePiAteR € BeaIsughe
compositicing: Eapoptes diarieihobethatwihbeelissedkpe foetiokpinddeited States Patent No.
6,403,059 to Mattin,et al.: Clinical Pharmacology for Dental Professionals (Mosby-Year Book, Inc., 3rd
ed. 1989); Mos@y&gﬁgentaﬁ) f/rglllesﬁfgl %H%:ne?g‘%%é‘%rgsa%%r%%d%%%%s{%‘ﬁ%%%?%ﬁﬁ}’gﬁ%&t&lﬁ J., Harfst,
and SheaogymediorEié avlenBuitnyenelbattnsSviemae thige 26023 dranFmaelsiddnid-ticld, Cosmetic and
Toiletry ti | ventional ingredients that can be used tq form the carriers
listed ab %@éﬁ’\kﬁﬁ %%g\fl\l/%%%ﬁ%g%i‘ﬂ%%ar%é%@ﬁﬁ%%ﬁ%a &'ora %léceg?a(g & Véhicle can be used,
such as th@ﬁét@l@ébﬁb@ddnluﬂ@@m@@mmm,aﬁdl}mma}&idbﬁaahh}i@cs,remg}ﬂed by one of
skil In the i, e e rampsions eRiiaRAlk iRy AN e BAISLELS fﬁf&gﬁﬂﬁg fo those components
previously described, including for example, surface active agents, such as’surfactants, emulsifiers,
and foarfYfleeRVaRRsORE peRy serrdiiersyarripdiitkeyferd hasmmeceholics lavatscadaipberied H
modifyings 36 ki & MediSRIS i GISIHARS SeabHE S EL Q8GR RIFVERIGHING ReERIR.RYOr agents,

colorants, preservatives, solvents, such as water, and combinations thereof It is undefstood that while

general SBGRiRESESF WaRRbPirERBovsartigaflaamrinmte s hay mFrent fhereeraplsEabme common

attributes i€ Ay AehivdaiRsal FoRYHE irec MEdiRia AdPAERa YV iV AR essiaf sHeh categories of
materialsf.ll:il]}referably, such carrier materials are selected for compatibility and stability with all of the

constituéRE BRI S DRI iFErR's RERSEU NP LI animaien:#aE) and the optional
one or mactesaheesScialive RGRIheerons doeksshie et thidmibmieal Sampasition.topiben, as described
previous]g aboyve, the carrier ingr dient may alsq serve as.a WO 2006/069210PCT/US2005/046522
bioavaild Hﬁlngéﬁhﬁﬁ%’iﬂ’éeg’g@ﬁ?, ﬁ‘ﬂaéplﬁsa%ﬁ’@ﬁl Q5B AhisRf-agent or a solubilizing agent for the
active ingredierjtd6F]1088]Likeieicysaft] suntatadativieagentararmtisainsed-ahgupdnttie context of the
bioavailabiityenhancing snent hat ingludes.a splibiizing acen Surface sctis agents generslly are
an impor({ant aspect of the oral Compostion; as ey can function 285U, Bttt ffiers, foam
modulatorsdespioicautitarinredit nt disp Rsiotiageryssilipeirise{BORafo tynmafatitghlywith the active
'”g.red'_e?éa%%%%}l»b‘%f&@s@m%?&ﬁﬁﬁgQ%&?Q RIS EMAgIIRENts wh Eﬁcﬁh%ﬁ%@' Gomposition has an
active ingredient comprising a cationiC active oral care aggnt, itis pre erred that the carrier comprises
surfactafmorstQrs hpdswongirands id, @s.sushhadionid wdinple(id)cathbifeinatipe oERONC active
ingredient potentially reducing its bioavailability. Suitable surface active agents, include those that
were discussed in the context of the bioavailability/solubility enhancing agent above, are those which
are reasonably stable and foam throughout a widg pH range. In certain embodiments, one or more
surface active agents are present in the oral composition in the range from about 0.001% to about 5%,
preferably from about 0.5% to about 2.5%. [0089]The oral composition can also include a
thickening agent. Any suitable thickening agent well known to those of skill in the art can be used,
such as those disclosed in United States Patent Nos. 6,692,726 to Morgan et al. and 6,696,047 to

Centt ot al One or more thickenina anente are ontinnallyy nrecent in a total amorint of aboirit O 0104 0




Generally, the weight ratio of water to alcohol is in the range of from about 1:1 to about 20:1,
preferably about 3:1 to 10:1 and more preferably about 4:1 to about 6:1. The total amount of
water-alcohW oot 91 for example, a mouthwash is typically in the rangeP6IHGY08H04657D to about
99.9% by weight. The alcohol is preferably non-toxic, such as ethanol or isopropanol. A humectant,
such as glycerine, sorbitol, or xylitol may be present in an amount of about 10-30% by weight. The oral
composition may contain water at about 5% to about 30% by weight. Liquid oral compositions typically
contain about 50-85% of water, may contain about 0.5-20% by weight of alcohol and may also contain

about 10s40%cdy aseighitodirmiecthitir sreenssghuteding ismmbiokantipoxyliioingesne materials are

commerg; available i ous solutions, sych as sorbitol that is.provided in 70% agueous
solution.(%@tlflw}éfhéflfgegﬁ% g}e err%lajﬁé%qt%}(%r %girﬁ%f.g} allg 6 %Q}glastﬁa@@i%@%?@ﬁé‘&etﬁﬂlﬁﬁsolving the
water-insbivbjs tradugirhagetivs, cfshwsiiaghilyeamikiurenofetrelesbying ftalikiaigsrarthfiavans, in

essence per ing :BT@ sqQlubilizi nt..[009 .embodiments where an oral ¢ sition is in the
form of a cogl ég%icl)n ry, éﬁ%ﬁ%&n%%@%gﬁgl lé)s'szl}li])?élt%n ?glﬁ/mslgﬁé g)r s rr?tl{esogpf&y&%}[}?c nary carriers
are well RES@H invendiontisftuuadoiidngenatadl chetievay tieap coregrséseblp adngetbasecl easiterial (for
example,£ORMRNISInG, & MAREAHAIE S PO St /ﬁﬂ%ﬁg erivative), mulsifier, a lubricant,
a flavorir?g agent, a thg[lckener, and option_él)léll?/l Q%g‘/ﬁrll%%%{%erla . %“Sﬁfn@‘&%rﬁ@%eﬁﬁeﬂlg Sléarlmerally have
a chewirfd gominadditiond vinhibiing|sperificrrgzmessttha entrdite ving infemmatedyp fidvaring agent.
[0093]In erbadime s whapameebsemeesitiondsdn the fpyfa film, an exemplary carrier is
substantially solid or semi-solid. Generally, such film carriers comprise a water soluble or dispersible
film forming agéM%4lich A¥bensitapRinath i Ammatopyaaemy, urri ifrcaricrmegistsegenimprise
hydrophahituéibe-igninenabiier exeithes, asiamenbIE AackiNg YR (Y mikas, wilka Rydrophilic

film forming?golgmgr. ,Eﬁm carrigrs optignally comprise plasticizers, surface active agents, fillers,
bulking a§BHE %nd VIS BS8H Modifyifg A gumieason £ disripssdirdmisdiistenRagnl composition is in
the form AfaideiifrizeiahNexENTIar388as EbissUhslaiialyremEslichon s selich Rerfifrices typically
contain sé%‘[gcte &%}% %%felglts[, htumet tatpgs, v(if_cositg/ odifying agents and/or thickeners, abrasives,
solvents, SUCH’as water. lavorng Sgentd i eqe l’glﬁ?ﬁé”éﬁ S Myl flewdisie of a
dentifricdesastcadriieloted Bises RaratekpiiastoarBttamectan S5@ooaddaftenikiceaethe water and
humectﬁ%u%ﬂ'tgepgg%sgmgrise at least about 10% by weight of the oral composition. Moreover,
preferably a humecitant comprises propylene glycol, which serves as a bioavailability-enhancing agent,
namely a solubifi®fifd agePrtivaehetpsitespimbitizilthis fredBylngdflanhnejdifissariBritre (and any
substant -} hﬁﬁz )AIN certain embodiments, the remainder of the
humectéﬁ%ygﬁ?gg}gg%%&%éﬁe an ’/grg g@ﬁﬁif% gn%}g??(ly itof WWater IS (t‘fllp?glalﬁ;gg’resent in amount of
at least A3500aYs ReliRhghelamdcgipieriié GritdrongCrbiwbahatitexiditukybloathtdtal about 6.5-75% by
weight tiQf.:mar i : =759 d 2ther with. the solubilizing
humectﬁ?ﬁ%ﬁﬂ%@%ﬁgg’t %g%%}g’n%%gl ﬂ%ﬁﬁ%}%ﬁ%@gﬁ%ﬁ? %)C%%%}g 51)? l\ﬂllélllé%]teof the oral
preparafi6PFIENHR & Kerthithegfognlisie hadiqasmpsersidiyipdividbddpeagumegsesolutions (for example,

sorbitol igseortite, paLRSHmSAIMIE N MYREHR IS AMPASIioN cONIRINS: AsKbHaR!ly water insoluble

non-ionic antibacterial oral care agent, the composition has a minimal amount of polyethylene glycol,

particularly of 2J8P%%e mBl&EHian FERplBCBHOThE prefreompraitions earmpareagyedl detbelieved to inhibit
the antibaeiesialaectiviyiodcentmibnonsationisuanihasieniad a08Rh, RYRRWHRY aRaibRigRMPoNnent,
such as, propylene glycol is present to effect its solubilization. [0096]In embodiments where an oral
composi '(%Of& ‘fiﬁ SP}?P&)‘?%%%BFE%‘?%W,WW&@%@Q&MN@%@P@WM&?@H&CW@% be applied
to the gingival $0060% or MddjiveNdeashiiers e ceapionionWthweund ressinggygauze, films,
and the {kkeé(ﬁur(lztg gletlﬁ may include both amae(é}é{s and non-aqueous gels. Aqueous ?els generally
comprisé 8 polymer base.--a tRICRRHER A1 Rl ubagiert ARsgtageNt, and a
solvent, dlpichiisnessetnd avalevhiRORig Ihmpreddhiomieniiota Hes wae s fon meliisidgand mrocesses of
using theqr. itions of the. present invention to treat and inhjbit.oral conditions, such as oral
inflam m?t%??’éﬁ%ﬁ%%@?ﬁéﬁé?% ‘é:&{ﬁ%fag%" I&eesﬁta;%rgsé%l‘éefjsfusr,e%?ﬁgl ] %H’%ﬁﬁefgg’cf%l‘é‘iﬂﬂfvitis and/or
periodostigoFagents;, tieshptessasitinwe nidinguyotidedafus, cohileeng ak patskagihgsiosgistdbute and store
the oral camRAIIALHdRIPSH ieERIGOMROI AN GBNRS aRRicEo the pubiget inany suitable
manner, as is known in the art. For example, the oraf compositions can he applie {0 the subject's oral
cavity using a suitable applicator or delivery device, such as a brush, dental strip, film, syringe, tape,
pill, or any other applicator or delivery device that is known in the art. The compositions can be used in
prophylactic methods and processes to promote and

22



maintain oral health, appearance, and breath freshness. The oral compositions can be repeatedly
applied to the subject over a number of days according to a particular treatment schedule to treat
and/or inhibWoraleflednthatory conditions, dental plaque, or dental calculu® (A8iR200TMHEEXting forth
the treatment schedule can be provided in the commercial packaging. [0099]The present invention is
further illustrated through the following non- limiting example(s). Example 1 Dentifrice compositions
of the present invention are made by combining the following ingredients as detailed in Tables 1 and 2:
Table 1 INGREDIENTS DENTIFRICE 1 DENTIFRICE 2 Sorbitol (70% Aqueous Solution) 20.85
20.85 SilizteAdviasvnativ2Oridy differ X020 Mégtes dbrdledhrbdn attributes and any given

material may serve multiple purposes within two or more of such categories of actives.

[0068] Exemplary actives among those useful herein are disclosed in United
States Patent Nos. 4,894,220 to Nabi et al., 5,288,480 to Gaffar et al., United States Patent
Application Publication No. 2003/0206874 to Doyle et al., as well as in United States Patent
No. 6,290,933 to Durga et al., and United States Patent No. 6,685,921 to Lawlor. Such
active ingredients are well known to one of skill in the art. Preferably, such actives are
selected for compatibility with the free-B-ring flavonoid/flavan mixture. Further mixtures of
oral care agents, even within the same classification, are contemplated by the present
invention,

[0069] Active oral care agents useful herein are optionally present in the
compositions of the present invention in safe and effective amounts. A “safe and effective”
amount of an active is an amount that is sufficient to have the desired therapeutic or
prophylactic effect in the human or lower animal subject to whom the active is administered,
without undue adverse side effects (such as toxicity, irritation, or allergic response),
commensurate with a reasonable benefit/risk ratio when used in the manner of this invention.
The specific safe and effective amount of the active will vary with such factors as the
particular condition being treated, the physical condition of the subject, the nature of
concurrent therapy (if any), the specific active used, the specific dosage form, the carrier
employed, and the desired dosage regimen. Oral care agents can be present in the oral care
composition at quantities of from about 0.001 to about 5% by weight of the oral composition,
unless otherwise specified below.

[0070] Any suitable fluoride ion source can be present in the oral composition,
such as those recited in United States Patent No. 5,080,887 to Gaffar et al. A fluoride ion
source may be slightly or fully water-soluble and typically has an anti-caries function. A
fluoride ion source (or any ion source) is characterized by its ability to release fluoride ions
in water and by freedom from undesired reaction with other compounds of the oral
composition. One or more such sources can be present. Examples of such sources are
inorganic metal and/or ammonium fluoride salts and compounds, such as, for example:
sodium fluoride, potassium fluoride, ammonium fluoride, calcium fluoride, cuprous fluoride,

zinc fluoride, barium fluoride, sodium silica fluoride, ammonium fluorosilicate, sodium
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fluorozirconate, sodium monofluorophosphate, stannous fluoride, aluminum mono- and di-
fluorophosphate, and fluorinated sodium calcium pyrophosphate. The fluoride source can
also be an amine fluoride, such as olaflur (N'octadecylirimethylendiamine-N,N,N'-tris(2-
ethanol)-dihydrofluoride). In some embodiments, sodium fluoride or sodium
monofluorophosphate are preferred.

[0071] The amount of fluoride ion providing source is dependent to some extent
upon the type of source, its solubility, and the form of the oral composition, but it will be
present in a non-toxic amount, generally of about 0.001% to about 3.0% in the oral
composition. In a dentifrice composition, for example, a dental gel, toothpaste (including
cream), toothpowder, or dental tablet, an amount of such source which releases up to about
5,000 ppm of I ion by weight of the preparation is considered satisfactory. Any suitable
minimum amount of such source may be used, but it is preferable to employ an amount
sufficient to release about 300 to 2,000 ppm, more preferably about 800 to about 1,500 Ppm
of fluoride ion.

[0072] In various embodiments, the oral composition comprises an oral care
agent that comprises one or more stannous ion sources, which are helpful for reducing
gingivitis, plaque, calculus, caries and/or sensitivity, for example. One or more such sources
can be present. Suitable stannous ion sources include without limitation stannous fluoride,
other stannous halides such as stannous chloride dihydrate, stannous pyrophosphate, organic
stannous carboxylate salts such as stannous formate, acetate, gluconate, lactate, tartrate,
oxalate, malonate and citrate, stannous ethylene glyoxide and the like. One or more stannous
ion sources are optionally and illustratively present in a total amount of about 0.01% to about
10%, for example about 0.1% to about 7% or about 1% to about 5% by weight of the
composition.

[0073] In certain embodiments of the oral compositions, the combination of the at
least one flavonoid, at least one flavan and an oral care active agent comprising a stannous
ion source provides superior anti-gingivitis efficacy. Further, the combination of the at least
one free-B-ring flavonoid and the at least one flavan with the stannous ion source appears to
provide improved aesthetics of the oral composition, including improved color stability. In
one example, the oral composition comprises UNIVESTIN® at about 0.5%, about 0.45%

stannous fluoride, and about 0.6% stannous chloride.
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[0074] In various embodiments, the oral composition comprises an oral care
agent that comprises one or more zinc ion sources, which can be useful, for example, as
antimicrobial, anticalculus or breath-freshening agents. Suitable zinc ion sources include
without limitation zinc acetate, zinc chlorite, zinc citrate, zinc gluconate, zinc glycinate, zinc
oxide, zinc sulfate, sodium zinc citrate and the like. One or more zinc ion sources are
optionally and illustratively present in a total amount of about 0.05% to about 3%, for
example about 0.1% to about 1%, by weight of the composition.

[0075] The oral compositions of the present invention optionally comprise a
saliva stimulating agent, useful for example in amelioration of dry mouth. Any orally
acceptable saliva stimulating agent can be used, including without limitation, food acids such
as citric, lactic, maleic, succinic, ascorbic, adipic, fumaric and tartaric acids, and mixtures
thereof. One or more saliva stimulating agents are optionally present in a saliva stimulating
effective total amount.

[0076] The compositions of the present invention optionally comprise an Hy
histamine receptor antagonist. H2 antagonists useful herein include cimetidine, etintidine,
ranitidine, ICIA-5165, tiotidine, ORF-17578, lupititidine, donetidine, famotidine, roxatidine,
pifatidine, lamtidine, BL-6548, BMY-25271, zaltidine, nizatidine, mifentidine, BMY-52368,
SKF-94482, BL-6341A, ICI-162846, ramixotidine, Wy-45727, SR-58042, BMY-25405,
loxtidine, DA-4634, bisfentidine, sufotidine, ebrotidine, HE-30-256, D-16637, FRG-8813,
FRG-8701, impromidine, 1.-643728, HB-408.4, and mixtures thereof.

[0077] The compositions of the present invention optionally comprise a
desensitizing agent. Desensitizing agents useful herein include potassium citrate, potassium
chloride, potassium tartrate, potassium bicarbonate, potassium oxalate, potassium nitrate,
strontium salts, and mixtures thereof. Alternatively or in addition, a local or systemic
analgesic such as aspirin, codeine, acetaminophen, sodium salicylate or triethanolamine
salicylate can be used.

[0078] The oral compositions optionally comprise a nutrient. Suitable nutrients
include vitamins, minerals, amino acids, and mixtures thereof, Vitamins include Vitamins C
and D, thiamine, riboflavin, calcium pantothenate, niacin, folic acid, nicotinamide,
pyridoxine, cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and mixtures thereof.

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

[0079] The oral composition can also include at least one anticalculus active
agent, such as one or more of the anticalculus agents recited in United States Patent No.
5,292,526 to Gaffar et al. In various embodiments, the composition includes one or more
anticalculus polyphosphates. The oral composition can include at least one wholly or
partially neutralized alkali metal or ammonium tripolyphosphate or hexametaphosphate salt
present in the oral composition at an effective anticalculus amount. The oral composition
can also include at least one water soluble, linear, molecularly dehydrated polyphosphate salt
effective in an anticalculus amount. The oral composition can also include a mixture of
potassium and sodium salts at least one of which is present in an effective anticalculus
amount as a polyphosphate anticalculus agent.

[0080] The anticalculus composition can also contain an effective anticalculus
amount of linear molecularly dehydrated polyphosphate salt anticalculus agent present in a
mixture of sodium and potassium salts. The ratio of potassium to sodium in the composition
can be in the range of about 3:1, for example. The polyphosphate can be present in the oral
composition in various amounts. An example of an oral composition comprises an oral care
active agent, where the weight ratio of polyphosphate ion to an oral care agent ranges from in
excess of about 0.7:1 to less than about 4:1, or wherein the weight ratio of the efficacy-
enhancing agent to the polyphosphate ion ranges from about 1:6 to about 2.7:1, or wherein
the weight ratio of the efficacy-enhancing agent to the polyphosphate ranges from about 1:6
to about 2.7:1. Other useful anticalculus agents include polycarboxylate polymers and
polyvinyl methyl ether/maleic anhydride (PVME/MA) copolymers, such as GANTREZ®,
discussed above in the context of a bioavailability-enhancing agent.

[0081] In order to optimize the anticalculus effectiveness of the oral composition,
inhibitors against enzymatic hydrolysis of the polyphosphate are desirably present. Such
agents are a fluoride ion source sufficient to supply 25 ppm to 5,000 ppm or 25 ppm to 2,000
ppm of fluoride ions at an amount of about 0.01% to about 5% by weight, and 0% to 3% of a
synthetic anionic polymeric polycarboxylate having a molecular weight of about 1,000 to
about 1,000,000, preferably about 30,000 to about 500,000.
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[0082] When the oral composition is made by initially dissolving a polyphosphate
and an optional oral care antibacterial agent in a humectant and surface active agent and
incrementally adding the bioavailability-enhancing agent to the resulting oral composition,
especially where the efficacy-enhancing agent is a polymeric polycarboxylate such as
GANTﬁEZ@, the solution becomes clear and may be characterized as a “microemulsion.”
As the amount of bioavailability-enhancing agent therein increases such that the complete
oral composition contains at least about 2.2% by weight thereof, the solution becomes cloudy
and may be characterized as a “macroemulsion.” In such “macroemulsion” type
compositions, the anti-plaque effect of the optional antibacterial agent appears to be
optimized.

[0083] The compositions of the present invention optionally comprise an
abrasive. In various embodiments, an abrasive is useful for example as a polishing agent.
Any orally acceptable abrasive can be used, but type, fineness (particle size) and amount of
abrasive should be selected so that tooth enamel is not excessively abraded in normal use of
the composition. Suitable abrasives include silica, for example in the form of silica gel,
hydrated silica or precipitated silica, alumina, insoluble phosphates, calcium carbonate,
resinous abrasives such as urea-formaldehyde condensation products, and mixtures thereof.
Among insoluble phosphates useful as abrasives are water-insoluble orthophosphates,
polymetaphosphates and pyrophosphates. Illustrative examples of these include dicalcium
orthophosphate dihydrate, calcium pyrophosphate, $-calcium pyrophosphate, tricalcium
phosphate, calcium polymetaphosphate, and insoluble sodium polymetaphosphate. One or
more abrasives are optionally present in an abrasive-effective total amount, typically about
5% to about 70%, for example about 10% to about 50% or about 15% to about 30% by
weight of the composition. Average particle size of an abrasive, if present, is generally about
0.1 ym to about 30 um, for example about 1 pm to about 20 um, or about 5 um to about 15
pm.

[0084] In certain embodiments, the oral care active agent of the oral composition
comprises any of the following exemplary additional oral care active agents not previously
discussed above, including a-ionone, grapeseed extract; thymol, eugenol, menthol, geraniol,
carvacrol, citral, eucalyptol, 8-hydroxyquinoline and salts, copper (II) compounds such as

copper (II) chloride, fluoride, sulfate and hydroxide, phthalic acid and salts thereof such as
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magnesium monopotassium phthalate, sanguinarine, salicylanilide, halogenated
salicylanilides, domiphen bromide, sulfonamides, and piperidino derivatives such as
delmopinol and octapinol.

[0085] The oral compositions comprise an orally acceptable vehicle or carrier.
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.

[0086] The oral composition of the present invention can be made by any of the
methods known in the art for combining ingredients to make oral care compositions.
Examples of methods that can be used are set forth in: United States Patent No. 6,403,059 to
Martin et al.; Clinical Pharmacology for Dental Professionals (Mosby-Year Book, Inc., 3rd
ed. 1989); Mosby's Dental Hygiene: Concepts, Cases and Competencies, (Daniel, Susan J.,
Harfst, and Sherry A. eds., Elsevier Science Health Science Div. 2002); and Ernest W. Flick,
Cosmetic and Toiletry Formulations, 2nd ed.).

[0087] Conventional ingredients that can be used to form the carriers listed above
are well known to the skilled artisan. Any suitable orally acceptable vehicle can be used,
such as those described in United States Patent No. 4,894,220 to Nabi et al. As recognized
by one of skill in the art, the oral compositions optionally include other materials in addition
to those components previously described, including for example, surface active agents, such
as surfactants, emulsifiers, and foam modulators, viscosity modifiers and thickeners,
humectants, diluents, additional pH modifying agents, emollients, moisturizers, mouth feel
agents, sweetening agents, flavor agents, colorants, preservatives, solvents, such as water,
and combinations thereof. It is understood that while general attributes of each of the above
categories of materials may differ, there may be some common attributes and any given
material may serve multiple purposes within two or more of such categories of materials.
Preferably, such carrier materials are selected for compatibility and stability with all of the
constituents of the active ingredient, including free-B-ring flavonoid(s) and flavan(s) and the
optional one or more oral care active agent compounds selected for the oral composition.

Further, as described previously above, the carrier ingredient may also serve as a
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bioavailability-enhancing agent, either as an efficacy-enhancing agent or a solubilizing agent
for the active ingredients.

[0088] Typical useful surface active agents are disclosed above in the context of
the bioavailability-enhancing agent that includes a solubilizing agent. Surface active agents
generally are an important aspect of the oral composition, as they can function as surfactants,
emulsifiers, foam modulators, and/or active ingredient dispersion agents. 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
active oral care 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. Suitable surface active agents, include those that
were discussed in the context of the bioavailability/solubility enhancing agent above, are
those which are reasonably stable and foam throughout a wide pH range. In certain
embodiments, one or more surface active agents are present in the oral composition in the
range from about 0.001% to about 5%, preferably from about 0.5% to about 2.5%.

[0089] The oral composition can also include a thickening agent. Any suitable
thickening agent well known to those of skill in the art can be used, such as those disclosed
in United States Patent Nos. 6,692,726 to Morgan et al. and 6,696,047 to Scott et al. One or
more thickening agents are optionally present in a total amount of about 0.01% to about 15%,
for example, about 0.1% to about 10% or about 0.2% to about 5% by weight of the oral
composition

[0090] In embodiments where the oral composition is in the form of a
mouthrinse, an exemplary carrier is substantially liquid. The term “mouthrinse” includes
washes, sprays, rinses, irrigants, and the like. In such a preparation the orally acceptable
carrier typically has an aqueous phase comprising either water, or a water and alcohol
mixture. Further, in various embodiments, the oral carrier typically has a humectant,
surfactant, a pH buffering agent, and a sweetening and/or flavoring agent (such as those
described previously above).

[0091] For example, a mouthrinse vehicle can be a water-alcohol mixture.
Generally, the weight ratio of water to alcohol is in the range of from about 1:1 to about 20:1,

preferably about 3:1 to 10:1 and more preferably about 4:1 to about 6:1. The total amount of
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water-alcohol mixture in, for example, a mouthwash is typically in the range of from about
70 to about 99.9% by weight. The alcohol is preferably non-toxic, such as ethanol or
isopropanol. A humectant, such as glycerine, sorbitol, or xylitol may be present in an amount
of about 10-30% by weight. The oral composition may contain water at about 5% to about
30% by weight. Liquid oral compositions typically contain about 50-85% of water, may
contain about 0.5-20% by weight of alcohol and may also contain about 10-40% by weight of
humectaﬁt, such as glycerine, sorbitol, and/or xylitol. Some materials are commercially
available in aqueous solutions, such as sorbitol that is provided in 70% aqueous solution.
Ethanol is one preferréd non-toxic alcohol. It is believed that alcohol assists in dissolving the
water-insoluble oral care agents, as well as the mixture of free-B-ring flavonoids and flavans,
in essence performing as a solubilizing agent.

[0092] In embodiments where an oral composition is in the form of a
confectionary, an exemplary carrier is substantially solid or semi-solid. Confectionary
carriers are well known in the art. For a lozenge, the carrier typically comprises a lozenge
base material (for example, comprising a non-cariogenic polyol and/or starch/sugar
derivative), an emulsifier, a lubricant, a flavoring agent, a thickener, and optionally a coating
material. Chewing gum carriers generally have a chewing gum base, one or more
plasticizing agents, a sweetening agent, and a flavoring agent.

[0093] In embodiments where an oral composition is in the form of a film, an
exemplary carrier is substantially solid or semi-solid. Generally, such film carriers comprise
a water soluble or dispersible film forming agent, such as a hydrophilic polymer. Optionally,
the film carrier may also comprise hydrophobic film forming polymers, either as a removable
backing layer, or mixed with a hydrophilic film forming polymer. Film carriers optionally
comprise plasticizers, surface active agents, fillers, bulking agents, and viscosity modifying
agents.

[0094] In embodiments where an oral composition is in the form of a dentifrice,
an exemplary carrier is substantially semi-solid or a solid. Dentifrices typically contain
surface active agents, humectants, viscosity modifying agents and/or thickeners, abrasives,
solvents, such as water, flavoring agents, and sweetening agents.

[0095] In one example of a dentifrice, the carrier comprises a water-phase and

humectant. For certain dentifrices, the water and humectant liquid phase comprise at least
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about 10% by weight of the oral composition. Moreover, preferably a humectant comprises
propylene glycol, which serves as a bioavailability-enhancing agent, namely a solubilizing
agent that helps to solubilize the free-B-ring flavonoid/flavan mixture (and any substantially
water-insoluble oral care agents). In certain embodiments, the remainder of the humectant is
preferably glycerine and/or sorbitol and/or xylitol. Water is typically present in amount of at
least about 3% by weight; and glycerine and/or sorbitol and/or xylitol typically total about
6.5-75% by weight of the oral preparation, more typically about 10-75%, and, together with
the solubilizing humectant, the humectant components typically amount to about 7-80% by
weight of the oral preparation. Further, certain ingredients, are commercially provided in
aqueous solutions (for example, sorbitol is a 70% aqueous solution). Where the composition
contains a substantially water insoluble non-ionic antibacterial oral care agent, the
composition has a minimal amount of polyethylene glycol, particularly of average molecular
weight of 600 or more, since polyethylene glycol is believed to inhibit the antibacterial
activity of certain noncationic antibacterial agent, even when another component, such as,
propylene glycol is present to effect its solubilization.

[0096] In embodiments where an oral composition is in the form of a
medicament, such as a non-abrasive gel or ointment, it can be applied to the gingival sulcus
or margin and can be used in conjunction with wound dressings, gauze, films, and the like.
Such gels may include both aqueous and non-aqueous gels. Aqueous gels generally
comprise a polymer base, a thickener, a humectant, a flavoring agent, a sweetening agent,
and a solvent, typically including water.

[0097] The present invention provides for methods and processes of using the
oral compositions of the present invention to treat and inhibit oral conditions, such as oral
inflammatory conditions, dental plaque, and dental calculus, all of which can lead to
gingivitis and/or periodontitis. Further, the present invention provides for commercial
packaging to distribute and store the oral compositions.

[0098] The oral compositions can be applied to the subject in any suitable
manner, as is known in the art. For example, the oral compositions can be applied to the
subject’s oral cavity using a suitable applicator or delivery device, such as a brush, dental
strip, film, syringe, tape, pill, or any other applicator or delivery device that is known in the

art. The compositions can be used in prophylactic methods and processes to promote and
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maintain oral health, appearance, and breath freshness. The oral compositions can be
repeatedly applied to the subject over a number of days according to a particular treatment
schedule to treat and/or inhibit oral inflammatory conditions, dental plaque, or dental
calculus. Instructions setting forth the treatment schedule can be provided in the commercial
packaging.
[0099] The present invention is further illustrated through the following non-
limiting example(s).
Example 1

Dentifrice compositions of the present invention are made by combining the

following ingredients as detailed in Tables 1 and 2:

Table 1
INGREDIENTS DENTIFRICE 1 DENTIFRICE 2
Sorbitol (70% Aqueous Solution) 20.85 20.85
Silica Abrasive 20 20
Glycerin 20 20
Water 15.41 15.11
GANTREZ® 15 15
Sodium Lauryl Sulfate 1.5 1.5
Amorphous Silica 1.5 1.5
Sodium Hydroxide 1.2 1.2
Sodium CMC 1.1 1.1
Flavor 1 1
Propylene Glycol 0.5 0.5
Titanium Dioxide 0.5 0.5
Carrageenan 0.4 0.4
Sodium Saccharin 0.3 0.3
Sodium Fluoride 0.24 0.24
triclosan 0 0.3
UNIVESTIN® 0.5 0.5
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Table 2
DENTIFRICE | DENTIFRICE | DENTIFRICE | DENTIFRICE | DENTIFRICE | DENTIFRICE
INGREDIENTS 3 4 5 6 7 8
Propylene Glycol 2.0 2.0 2.0 2.0 2.0 2.0
UNIVESTIN 0.5 0.5 0.5 -—- 0.5 0.5
Anhydrous Citric Acid - 0.6 - - -—- -—-
Trisodium Citrate Dihydrate ——— 3.0 — - - -—-
Sodium Fluoride 0.243 - 0.243 0.243 0.243 -—-
Sodium — — _— —— — 0.243
Monoflurophosphate
Stannous Fluoride - 0.454 - - - -
Stannous Chloride — 1.5 0.2 0.2 0.2 0.2
Glycerin 20.0 21.65 20.0 20.0 20.0 20.0
Sodium CMC 1.1 1.1 1.1 1.1 1.1 1.1
Tota Carrageenan 0.4 - 0.4 04 04 0.4
Sorbitol 20.85 20.85 20.85 20.85 20.85 20.85
Sodium Saccharin 0.3 0.5 0.3 0.3 0.3 0.3
Tetrasodium Pyrophosphate - 2 - -— - -
Titanium Dioxide —— 0.5 - 0.5 0.5 0.5
Sodium Hydroxide 1.2 q.s. * 1.2 1.2 1.2 1.2
GANTREZ® - 2.0 2.0 2.0
ZEODENT® 115-Abrasive 10 10 10 20 20 20
SYLODENT® XWAG50- 10 10 10 - — -
High Cleaning Silica
ZEODENT® 165- 1.5 3.5 1.5 1.5 1.5 1.5
Thickener
Flavor 1.2 1.2 1.2 1.2 1.2 1.2
triclosan ——— - - 0.3 0.3 0.3
Sodium Laury] Sulfate 1.5 1.5 1.5 1.5 1.5 1.5
Water Balance Balance Balance Balance Balance Balance

*Quantity sufficient to establish a pH of between about 5 — 8.

The resulting dentifrice can be applied with a brush or other applicator to the oral surfaces.

[00100]

The examples and other embodiments described herein are exemplary and

not intended to be limiting in describing the full scope of compositions and methods of this

invention. Equivalent changes, modifications and variations of specific embodiments,

materials, compositions and methods may be made within the scope of the present invention,

with substantially similar results.
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Balance Balance Balance Balance *Quantity sufficient to establish a pH of between about 5 - 8. The
resulting dentifrice can be applied with a brush or other applicator to the oral surfaces. f00100] The
examples and other embodiments described herein are exemplary and not intended to be limiting in
describing the full scope of compositions and methods of this invention. Equivalent changes,
modifications and variations of specific embodirgeptgvigaterials, compositions and methods may be made
within the scope of the present invention, with substantially similar results. CLAIMS We claim: 1. An
oral comW%ﬁ‘SWcomprising: a free-B-ring flavonoid; a flavan; and an oral care active agent; wherein
the oral care active agémt @ahtpngesitthyddaprisphgirginiiie hydrochloride tstiLA11). 2. The

composition accordingat?rg(!?%r}gl&w({ﬁé@the free-B-ring flavonoid and the flavan are present
respectively in an amount of 0. o to 5% by weight of the composition. 3. The composition

according to claim 1, whidden;teioral composition comprises the oral care active compound present in an
ampunt of O.QOl to 5%, Ry MEightactive ﬂgéﬁi‘,‘? c.ompo.sition apcording to claim 1, whgr_ein the oral care
active agent is selected from the group consisting of: an antibacterial agent, an antimicrobial agent, an
anti-caries agent, an aWiSHaINSGEHCHA AHTEREEEh RAEH RERPINYA BidfhasesriSHOR G RIY ¢h
anti-inflammatorg ggent, an antibiotic, and mixtures thereof. 5. The composition according to claim 1,
wherein the oral care active agent comprises a non-ionic compound. 6. The composition according to
claim 5, wherein the oral care active agent comprises 2',4,4'-trichloro-2-hydroxy-diphenyl ether (triclosan).
7. The composition acdomdoog positaineadsondisgencthenal avbare rettiivieeadningdiayoises andatonic active
ingredie from th ISt f: honi ride, igr“ke exetidine,
hexamidri]'rlj\a;%(lﬁa ;%%@ﬁ%?&sreﬁ%ﬁ%ﬁ qﬂ%ﬁ]ﬁ%@l ﬁi%g$g§?£§% Ri}r\-;\c%d oqy??l_?!tlgr%lni gsrmgtﬁﬁyl ester,
1\r-cocoyl-L-arginine ethyl ester, 1\r-cocoyl-

3. The composition according to claim 1, wherein the oral composition comprises

the oral care active compound present in an amount of 0.001 to 5% by weight.

4. The composition according to claim 1, wherein the oral care active agent is
selected from the group consisting of: an antibacterial agent, an antimicrobial agent, an anti-
caries agent, an anti-tartar agent, an anti-attachment agent, a biofilm disruption agent, an anti-

inflammatory agent, an antibiotic, and mixtures thereof.

5. The composition according to claim 1, wherein the oral care active agent

comprises a non-ionic compound.

6. The composition according to claim 5, wherein the oral care active agent

comprises 2',4,4'-trichloro-2-hydroxy-diphenyl ether (triclosan).

7. The composition according to claim 1, wherein the oral care active agent
comprises a cationic active ingredient selected from the group consisting of: benzethonium
chloride, octenidine, hexetidine, hexamidine, cetyl pyridinium chloride, chlorhexidine, alexidine,

N®-cocoyl-L-arginine methyl ester, N*~cocoyl-L-arginine ethyl ester, N“~cocoyl-
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L-arginine propyl ester, 1\r-stearoyl-L-arginine methyl ester, 1\r-stearoyl-L-arginine ethyl ester, 1\r-lauroyl
arginine ethyl ester, 2',4,4'-trichloro-2-hydroxy-diphenyl ether (triclosan), stannous ion source, fluoride ion
source, zinc ion source, salts and mixtures thereof. 8. The composition according to claim 1, further
comprising a bioavailabilityenhancing agent for the flavonoid and/or the flavan. 9. The composition

according tg-gildie Fophesen Nreskigayailabifiyienmensing Rt ieabidastefaicd agaleiizing agent

d icacy-enhanci t . 10 Th it ding to claim 8, wherein th
Cioavaila LA U R 4 B o o AR BRAREIRY SR € nionic polymer

or co-polionsowoe piishidg godabuery-enbamcsogrorosiitaandl anietenetitrerenhancing group, wherein the
delivery-enhancing group enhances delivery of the flavonoid and the flavan to oral tissue and the
retention-enhancing group enhances retention of the flavonoid and the flavan by oral tissue; and the
solubilizing ageft that iBhesebradiftontenorgingtoglRbtohdudhgleannpsisitg amioayailapitita surfactant, an

alcohol, %MW%@E@@VEH@'WO% RRlYeYIeHQRs, and mixtures thereof. 11. The composition

according to claim 8, wherein the bioavailability-enhancing agent is selected from a polymeric
polycarboxylate having an average molecular weight of 100 to 5,000,000 and an anionic polymeric

phosphonate pagjymer rayiggnpasReT aseo R ! adi e oh e 0P d®id 8 0:8ARy -enharkgagin oral
composition comprising: a free-B-ring flavonoid; a flavan; and an oral care active agent comprising a
Cationto O BUREATE Of ATRUABILIAG S LR S EARY SR TEEE S ety racmyl arginie
hydrochloride (ELMO. 13.The composition according to claim 12, further comprising a bioavailability-

enhancing agenf or they flaygnold ARdier iR IRK AR BTG AHISAShRRTi b flliaRy-enhancing

agent and a solubilizing agent.
agent is one or more of: the efficacy-enhancing agent that is an anionic polymer or co-polymer

comprising a delivery-enhancing group and a retention-enhancing group, wherein the delivery-
enhancing group enhances delivery of the flavonoid and the flavan to oral tissue and the
retention-enhancing group enhances retention of the flavonoid and the flavan by oral tissue; and
the solubilizing agent that is selected from an ether, a ketone, a glycol, a fat, an oil, a lipid, a
surfactant, an alcohol, a humectant, a pyrrolidone, a polypyrrolidone, and mixtures thereof.

11. The composition according to claim 8, wherein the bioavailability-enhancing
agent is selected from a polymeric polycarboxylate having an average molecular weight of 100 to
5,000,000 and an anionic polymeric phosphonate polymer having an average molecular weight of
100 to 1,000,000.

12. An oral composition comprising:

a free-B-ring flavonoid;

a flavan; and

an oral care active agent comprising a cationic compound; and

wherein the oral care active agent comprises ethyl lauroyl arginine hydrochloride
(ELAH).
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13.  The composition according to claim 12, further comprising a bioavailability-
enhancing agent for the flavonoid and/or the flavan comprising at least one of: an efficacy-

enhancing agent and a solubilizing agent.
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