ORAL CARE COWMPQCSI TI ONS CONTAI NI NG FREE- B- R NG FLAVONO DS AND FLA VANS
100011This application clains priority to United States Provisional Patent
Application Serial No. 60/639,331, filed 22 Decenber 2004, the contents of
whi ch are incorporated herein by reference in their entirety. BACKGROUND OF
THE 1 NVENTI ON [ 0002) Oral inflammtion is associated with common oral
condi tions, including periodontitis, for exanple. Gngivitis is the initial
stage of gum di sease. A cause of ivitis is plague, which is a soft,

ot oy coDBALEEAREMBPSHEONS ¢ NTARING FREFoR- IR Pkl ONGHD NS

Plaque, if left untreated, producesptoyiRg that can inflanme or infect the
gumtissue to cause gingivitis. Unt reat ed gingivitis can eventually spread
fromthe gunms to the |iganments and bone that support the teeth, and can

cause periodoptiiis. Wile.a variety of, d er t reat nent eX| st for
preventing an@bgﬁpprég\giaﬁﬁhcﬁfﬁ?caﬁ‘ﬁy'ﬁ 9‘“&%%‘?‘@% Ig'ﬂ¥1‘°"°§€|] % eat ment s
are subj agpli¢aion saﬁa:wremw BRI, Elfedﬁdl\m%&\ébkamaj thB c¥asdOuswRIGRaR ments, the
di scl osure provi des an oral caonposition conprising a free-B-ring ilavonoid

and a f| dyamworagsdrheridn by fiareres i Hwintngietyray conprise a
bi oavail ability- enhanC| nNgpagKtirHOND Pp TaRMenelfigqd/ or the flavan.

[ 0004] I n various enbodi nents, the oral conposition conprises a free-B-ring
fl avonoi d, a H083jan, Chmdnﬂnmummnmllb yysocinicd math coaam@namilcaediagmlinch{d@&%] I n

certain L conpos) ses..a -B-ring flavonoid,
R g N R A
flavan; pindivatisnophipanintiochnt  Ba tseekyatolagen tfilm bR nhatibeks @hedicnent s, an
oral conposition conprhes a free-B-ring flavonoid, a flavan, and an oral

care act M8 @Ferta®BrplTisIntgatgd.paeduses toXinp Higbeaidnilame or infrgbtheicumylissueot her
enbodi wewc%useaénn@clag ORFBAS §ih Vit CAPEVARSI! s,%;oen&n&w%nté@\{wm d, a

flavan and an oral care active agent conprising a st ous |1 on source.
[ 0008 1A bgﬁnpﬁnmﬂndé)dn%lﬁlet wpp o the téatle, and hmbfvemsmgal adaitirs. Wikt d wg:ea,mfor al

i nfl amm&l?ireyengtgga(?m ex1strl"ma revcmﬂag gﬁ&] sUpp! 6{3{3318%01.21! mﬂg?m}aﬁoéy SO ité%*ts, %ﬁ}x S

met hod conprises a St erd ng 1o
effectlvemmﬁaumme@ﬁMamm@hﬁmov@ﬁmwos|t|on conprising a free-B-ring
flavonoid, a flavan, and a bioavajlability-enhancing agent for increasing
t he bloavallablllty of the flavondiid e P%? R¥he flavan in the oral tissue

in the oral c@ub3]y- 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 fiavan.

[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
{lavonoid, a flavan, a bioavailability-enhancing agent for the flavonoid and/or the flavan; and
a non-ionic antibacterial agent.

10006] In other embodiments, an oral composition comprises a free-B-ring
favoroid, a flavan, and an oral care active agent comprising a cationic compound,

{60G7] 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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[ 0008a] I n one aspect, there is provided an oral conposition conprising: a
free-B- ring flavonoid; a flavan; and an oral care active agent; wherein
the oral care active agent conprises ethyl |auroyl arginine hydrochloride
(ELAH). [0008b]In anot her aspect, there is provided an oral conposition
conprising: a free-B-ring flavonoid; a flavan; and an oral care active
agent conprising a cationic conpound; and wherein the oral care active
agent conprises ethyl |auroyl arginine hydrochloride (ELAH). DETAILED
DESCRI PT ORI opHRMPRYERFITCR 3 -000 Shvanoiias flpeananf s biogwilabilibhenhaedngposi ti ons
and et hagsy Bl ARk INERLLANANE A hIERERil Snd BEUHLOR 10B6. Gt (R Of
enhanced icacy I'n treatment. of oral in anmat ory cond|t|ons, eénhanced
ef fi cacy theoralmhvibi.t i ng oral inflammatory conditions, and reduced side

effects. 1001 | conpositions accord to.the present invention_ jinclude
one or rore T BIE. - TG PRt Bras Brasia or mebi RV g § SRF dlie
enbodi MefhS flaSeid;COMRASE bh@BS of M cateORtiO@lagd@r whakBChaki®)call &tive agent

adm ni stration provide a reduction of oral inflanmmation. The term oral
surface &viaraeapthyl lawgy agepepadocharide Gl oft tissues within the oral
cavity. Hard g es yde , 1l Al ﬁﬁﬂg , Lhe |ike.
Soft tissues E@ﬁ%ﬂisgsgﬁﬁgg?%gﬁtgﬁgig,mggﬁkgggghﬁfct e g%@égﬁﬂkgvhtﬁ and
t he |i kefre¢-Badig Theomwidseanflavamy end iapnopt oaicd@stier agent agoeiprisimgosi ¢atioms and
net hods for adm ni trELLon or a pILpat%on to, or use mﬁtq, nangaLLan

subj ect s SRR &0 WUHRT BF POOIFCTREYT 88 h CITRIERY (UR! IR YA ATEage
enbodi memydrochsri¢ei(@eapral conpositions for treating and/or inhibiting
various oral inflammatory conditions, such as gingivitis, periodontitis,
oral lichen planus, SFE@%EHEE’Q@%@RHH%Q*%@E?Tﬂﬁh¥Q¥@Q1C@6npositions can be
present in vaghees dif t: ; 3 the e ktions can
be at | east o@gggf a“&%ﬁ??%ﬁ?%@?agigﬁg§”§e|}‘%ﬁﬁﬁ%??hﬁﬁﬁﬁﬁﬁggﬁgiﬁ&’

mout hwas#ifortl bondiithiacddingrone or mbrefaflenharaed éffiabayih asatoenpdirgliiofiymhatory

slurry, injectable solution,. and .l.ozenge., 100131l n.various enbodi.nents,

or ol LontsBREnS uFag nehip HulBE SR Rnenk B Fh Rt SHTeRRRERToE | east
one fl av@tkectsThe oral conposition preferably also includes a bioavailability
enhancing agent. Optionally at |east one oral care active agent may be

i ncl uded. " BilG8Wi | abrtlicoyPaiaacHydingdnihe preseat %1‘/?’8‘06%‘316‘?@ RS more

consti t ugpd B ifaaiavBh&dPLREGR or nfhrd AEvARE 2ln GRIROSInbbAMehR Ak ch %ﬁﬂ(ﬁs idnBe
degree to which an oral care active conpound or other substance becones
avai | abl ®r tapicahéortiniegfable} deb abmiafstratioraphoiv idi streditckion of oral frdlaomadtiosavihty. | n

vari ous enbodi nent s he, bi.oavai l abi lity-enhancing agent, i mroves th

b 1 abi T FERE spd A1 RGRERon s bl TGS PG oo RES 10l

P][ el;)e: ﬂ.bl{isﬁues; ilhauﬂié ﬁﬁ%g&t?,ﬂ;ﬁﬂrifoitlbn)talesmbpdﬂ@,i eﬁht@ rfiuagﬁdﬂ][Soiflmﬁ)sl’sGélseé‘o_ : _ni]ﬁliée %}yﬂ{bJ t&@i lity
of bo e flayan an e flavonojd o e oral conpositions of various
enbodinéﬁ?@“bﬂ"aﬁ@“ﬁﬂ@%@ﬁ?“ﬁﬁV@h?WﬁﬁeBgioraI surfaces. The flavan and

free-B-ring flhg¥gnoi dnd Gaghnt AvBRidnl PORKLH dr8l c%f?:q:omg)%sitions and methods for

bi oavai | abi | ity-enhancing agent enhances tissue uptake and/or efficacy of

t he act iadeninistrative corpplicglion e e usewdth, mamnipdian sitdediy ehah saquwows oenvi r onment

of the orﬁlﬁcavity. The bi oavail ability-enhancing agent is preferably at
animai. T . !

| east oné of a solubilizing agent and an efficacy-enhancing agent.

[ 0014] The frgeelyri nghd prascanpivel(toh, andriblissmali(@$heftQpraddesionalt he i nvention

are both a type of flavonoid.. Flayonoids ar ffai cl ass of conpounds generally

found i rFUpIPAREIS Yt RAL “HAGE B GEHE ar St tet A kY stshies- sl €5 pattern

and i ncldayGoNRAUAGRILISUSH iRel hANADSRerdn A ABDmMd LY PROLS cdrsRfsliyones.

dlhydroﬁiavonols,‘flayonones, and derivatives thereof. [ 0015]

Fr ee- B- rdan§e preasid movatioue HET ¢t dierensa Fgr eupindd; thd avlowoipgsitipistan dentleadt| y

contain -dauhl e n . (0)°¢ [ ih the "Cring. t he

corrpound), eéggg%ﬁ%&?’ RQ%}%GEP %@%U?lé’ﬂ%’elfn%\%gm%?w%%h{é)f) g }fa;% %ﬁl\’/grarilgmg’ubst itute

groups amtitdieul sy amgiokicioR-filin) glurts, injectable solution, and lozenge,



[ 0016] Fl avans, which include flavonols, have a 2, 3-doubl e bond and
generally lack a 4-oxo group (on the Cring). Comonly occurring

flavonol -type flavans have B-ring hydroxyl substituents; exanples of these
i nclude flavan-3'-ols and flavan-3',4'-diols. Free-Bring flavonoids can be
isolated froma variety of different plant parts, including, but not
limted to, stens, stem barks, trunks, trunlc barks, tw gs, tubers, roots,
root barks, young shoots, tissues, seeds, rhizonmes, flowers, and other
reproductive diddhs, Irsanias cabddigientss orabeanziosigns eomiFrise aklgagiphefied-B-var i ous

enbodi men:; ' -] f i ds,.arg - f t axa
descri bod"FAnUhPRLE 1 LR HR08L e e B AL NS ERUAEAR 0316001
to Jia. Andilabiiteerdacasg ggenedOptivntie aldesss emt orslpaed ddticabgennmay ée hehelby.

i ncor por at,ed b%rr?feqence ln‘,he%r {espective entiretjes. g9017%ln vari ous
enbodi ment ¥4 RRINChaERe pacpb HSTers oA oF BYFFBS P at URPLSEH 1§ HE fami Iy
Lam aceaeral bémpaitionliBateMpRAE MRUeSree kO ®hich@8 B thldcfivengipoliftPoddiBer! sol at ed
fromplants of the subfam |y Scutellartoi deae. hi various enbodi nents, the

fr ee- B- r PYR§IANFRGSABREE allpbe e b e tssusmilsr admigisaptiande thperakcagitut B | ar i a.

I n vari oys, i - ee-RBor ] ; i e g from plants
of the ey e ERrmapf, kIl HEEN Ry Chic B R A B kAR N B ™ P
Lcut el | affeeanzaid tlzd @nohsiddoticdingst asilgissifel Paeferablypthatbsoawdildbilgg-cBhanicing

fl avonoi ds, includingtaical ein, baicalin, wogonin, and baical enosi de.
Conpositions conprising free-B-ring flavonoi ds have been shown to inhibit
activity of the cycl ooxygenase enzyne COX-2, inter alia. [0018] Fl avans are
a specific class of flavonoids that can be isolated froma variety of
different plant parts, including but not limted to stens, stem barks,
trunks, trunk barks, tw gs, tubers, roots, root barks, young shoots,

ti ssues, seeds, rhizones, flowers, and other reproductive organs, |eaves
and other aerial parts. In various enbodi nents, flavans can be isol ated
fromplants of the taxa described in United States Patent Application
Publ i cati on No. 2003/0216481 to Jia. In various enbodi nents, the flavans
can be isolated fromplants of the famly Fabaceae. In various enbodi nents,
the fiavans can be isolated fromplants of the subfam |y M nosoi deae. In
vari ous enbodi nents, the flavans can be isolated fromplants of the tribe
Acaci eae. In various enbodi nents, the flavans can be isolated fromthe
genus Acacia. In various enbodinents, the flavans can be isolated fromthe
speci es Acacia catechu. [0019] Catechin is an exanple of a flavan that is
found extensively in Acacia. Catechin exhibits, both alone and. in
conjunction with flavonoids found in tea, antiviral and anti oxi dant
activity. Catechin has al so been shown to inhibit activity of both the
COX-1 and COX-2 enzynes. [0020] Free-B-ring flavonoids and flavarts can be
extracted fromtissues of the above plants, and any other suitable plant,
usi ng any suitable extraction technique commonly known in the art, For
exanpl e, extraction techniques that can be used. are any suitabl e aqueous
extraction or organic solvent extraction. Preferred extraction techniques
utilize water, nethanol, water/nethanol, dichloronmethane and mnet hanol : THF.
Any ot her 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 exanple. [0021] The ratio of free-B-ring flavonoids to flavans
in the oral conposition 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 ilavonoids: flavans to about 1:99 of
free-El-ring flavonoids: flavans. Free-B-ring flavonoid-to-flavan ratios
can be selected fromthe 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

enbodi nents, the ratio of free-B-ring flavonoids:. flavans is approxi mtely
85:15. A variety of different techniqugs can be used to create the mxture
of at least one free-B-ring flavonoid and at |east one flavan. Specific
exanpl es of the preparation of this m xture are provided throughout United
States Patent Application Publication No. 2003/0216481 to Jia.

[ 0022] The m xture of at |east one free-B-ring flavonoid and. at |east one
flavan can be present in the oral conposition of the present invention at a
variety of different amounts. In various enbodi nents the m xture can be
present in the oral conposition at nore than about 0.001% by wei ght, of
about 0.001%to about 5% by wei ght, of about 0.01%to about 5% by weight,



United States Patent Application Publication No. 2003/0216481 to Jia, such
as at Exanple 14. [0024]1n one enbodi nent, the m xture of at |east one
free-B-ring flavonoid and at | east one flavan contains about 80 to about
90% by wei ght of active ingredient conmpounds, nore specifically about 86%
active conmpounds where 76% by wei ght are free-B-ring flavonoi ds and about
10% are tlavans. In this mxture, the free-B-ring flavonoids are believed
to include: baicalin (about 63%, wogoni n-7-gl ueuronide (about 7%,

oroxylin A 7- ucuronld bai cal ei | e an, about, .2% ,

wogoni n ( ﬁ%‘fﬂﬁf 1%08 ﬂ&eharv?ia[bﬂ%?o%ﬂhé%@fa g th(eggigﬁtmcﬁ@}étﬁe 0121 compositions

5- net hyl - wogaftnp efib@iniens OftheigredeabigidntiOn ﬁ)%ral seadee| Tiarflatad Miisses-H-RaH about
chrysin (less_than about 0.2%,

0. 59 t. . 0. 5
and/() or 32@3’9 Jd tevé@isﬁlﬁaﬁﬂwaggﬁedﬂml Higes! aavawea?@hww @5Ee to

i ncl ude: %ﬁiaﬁ&iﬁd%r@ﬁﬁ@woflﬁ’s@cuv@ﬁ%&ﬂﬂ%aﬁf&‘émv@n(ﬂtﬁ@?elatnbé!? a§R8W 0.5%.
[0025] I n certain enbodinents the bi oavai | abi | i ty-enhanci ng agent conpri ses

a sol ubi | ERViHgmagentha tglcadby vEiy hl@va%ilém@lag@mmem ip preffratlpet e4shvan
and/or Tl ayopei s%ldbﬂmﬁdé%g@rﬁ%hd &Pc!lﬁ% tehlgdﬂom}r%%é&xh is particularly
carrier. In ot Héfdlenbdt fremsing flaeorbidéawad flamn(s) foy werih dredivgtiagenboth
conpri ses, @ﬁm%khh&%S%.?ﬂﬁﬁﬁﬁ&ﬂﬂﬁ?g§&cﬁE&ﬁbéh fERy R eRNANGER G A0} | 1Y
t ar get t|§gu£mmMnhuenmhﬂmhamﬁﬁHChéhuaﬁmnhmimdo&mammammhmaqﬂemhanmsng agent
conpri ses |ca ephanci nt t.h rls a_del i,ver y- enhanci ng
aroup ¢ had B SR 1ERAERR, Ay RGNt G afEa o IGRE (o
retention- e hanegﬂglﬁ qgﬁd @ I ncreases rﬁﬁgg i on H the fl von i d and/ or
flavan (aRd8be ondrTy pr & 4050 GRED o g i 18 Ui5reATPpY ostonn
Opti onal | yn fh Etmolaireae&awIkalbgéﬂcianyﬁman@umm@@ﬂﬁmmwJrsmu&mnh .an
herein, the delivery-enhancing group refers to-A noiety on the
bloavallablllty enhanci ng agent when it is & c%cy enhanci ng agent,
t he efficacy-enhanci ng agéft_ca o ofs:the free-B-ring
flavonoi d/ flavan m xture (and opt|j he' oral care active agents), to

S
and the optlonal oral care ggewn ordl surfaces. The
retention-enhanci ng group(®), which is]fgenerally hydrophobic, attaches or
wel|l as the optional oral care aﬁ%nt (%artlcularly where it is nonlonlc) to
t he efficacy-ephanci ng agent, thereby praompting retentjon of th

AR
oral surf agrh3)oxolgbu ?Q&Pthb @8111@0@&11111@;11%9&1%@ f1bndiRGf 18 81sBrald BYing
flavonoi d/f]l avan m xture and optional oral care agent occurs through
ef ficacy- ﬁH%ﬁ%ﬂHﬁS %%Hsdia%ed(?ﬁ&ﬁ Q9adty %cﬁﬂm@& re ar?s“ﬁlclhﬁ&‘ﬁ ShiHgture
i nherent| rovides 1 ncreased sites for such entr e presence of a
cross-lin p L. 1, r S, n nt of
free-B-ri ﬁg’g '(’I g%%%g Lﬁ% ; “)fj{ = ﬁou%{ BWJHPE §g\%e(]‘;dﬁllgitnpe’w %ﬂg(‘é@dv 5cmféli(r?&’gﬁ;ggent in or
enbodi nment s v a gent ri.s an
efficacy- Bla %ﬁgﬁlﬁ%xa%{mﬁ’ a‘ﬁm lU|I]‘It‘}’((jn’%"ll sgaﬁe]%/v% PRACALGT u%l’ Cam e@?ﬂel | abl e ani oni c
pol ymer 02003(11106481&0 Jﬂaamiilngﬁ,ﬁkmkeb itedyin ﬁmtmmmrsge@ﬂmumaramdcby incorporated
del i very FEECBIYPRES % flavans, and/or oral care agent(s) to a
subject's oral tissue, and the retention- enhancing groups enhance retention
agent (s). 10028] The efficacy-enhancing agents can al so include those
that are characterized as having utilify as denture adhesives or fixatives
which terns are entirely generic, thus including for exanple oligoners,
honopol yners, copol yners of two or nore nononers, iononers, block
| i ke. They may be natural or synthetic, and water (saliva) soluble or
swel | abl e (hydrat abl e, hydrogel form ng) polyner or copolyner. [0029]I1f the

advant ageous where the conposi tion conprises a hydrophilic or aqueous
of the oral”'care active conpoun esire ect on the
optionally an pas] carme%mmg/ﬁaaguemts Jeoh@itge al glolys sl elaamebidr that generally

ef fi cacy-enhanci ng agent and a sol ubili zing agept. 100261As enployed

that attaches or substantively, adnesi%ely, ijivel y or otherw se bonds
oral (e.g., tooth and gum) syifate by dgllverlng t he conponents
ot herw se bonds free-B-ring flavonoidsliand/or fiavans of the m xture, as
conmpounds di r el@P18} ong@ﬁg%éWFﬁhﬁgyd ﬁ@wab%ﬁﬂogﬂﬁbwﬁdwég@?ﬁ@ch t he
physi cal BYfrpiahsehstitupgts; iopempes qféla?c‘;/memaﬂe‘faﬁg% -akjen@ flawgpat tdiglp.\Fr t he

hi gher noliwded tr stoved, glet, bamr@ﬂkgf,m}ghmm éwigs.ouleery, ncmka rrgat h@k@vyungn t he

on the crmsslpmhkéd&@@ﬁmbamy@enhanéomgmwgghmdﬁmhyﬁwnmo@@@23$ﬂmmt%mﬁa|n
retentlongx{%an0|nglgrou&ng%ﬁﬁﬁﬁgthe del i very-enhanci ng groups enhance

by oral tissue of the free-B-ring flavonoids, flavans, and/or oral care

or dental cenents. The efficacy-enhancing agent is a polynmer or copolyner,
copol yners, graft copolyners, cross-linked polyners and copol yners, and the
ef fi cacy- enhancing agent conprises a delivery-enhancing group, it can be



be vari ous phosphonates. Such phosphonate-type efficacy-enhancing agents
can have an average MW of about 100 to about 1,000,000 or about 1,000 to
about 1, 000, 000. The efficacy-enhanci ng agent can be a pol yvinyl
phosphonat e and/or al kali metal polyvinyl phosphonate and/or anmoni um

pol yvi nyl phosphonate of MW about 1000 or nore. The phosphonate-type

ef fi cacy- enhanci ng agent can be present in the oral conposition at about

0. 0005 to about 4% by weight. The efficacy-enhanci ng agent can be a pol y(8-

sfyrenephospho , poly(ot-s ephQqs onatlﬁ% . . ) o
conoly (o (3 5t M Thepoubiioh b ey RRTA R ERaT e GBR e splagdgpm plants of
fil-styrenkphasiplenaice:amh Radne thesdipelty ner fraablieg ailybianie dolayedunmat ur at ed
monomer, suych as copoly (0-styrenephosphonat e/ vi nyl phogphgnate). The
phosphonatii¥ YAk PREdlyrgR 4ttt ﬁl@@mm&a ofitisahe _35*@%33@& WG about
2,000 to ahoublal n8RGlankd oy Q&H§S&mﬂ@%.nﬁ%ﬁ@ustehﬂ»o@ifﬂeh@,&ﬁé/ﬁ'&ﬁﬁé&g' ng agent
is present in the oral conposition fromabout 0.0005 to about 5% by weight.
[ 0032] The fwanoidorpeied Gimavsipt oldkssracien SuvrFabtita/vyisehhahlingg agent t hat
can, and pr&f @A Plate Mibeligri@bHiBubBE! HESMONSNi REnRE GuBQIrHRLIN.Zing agents to
solubilize the mxture of at |east one free-B-ring flavonoid and at |east
one fl avarflevpividseinpliling daisddinnksinedn, wagenisoind biicalgnogigeagemposiiony sol ubili zes
one or nor : ar | . i IBVERTT Ty I CRIRA

non-ionic cgrrrﬂm%%%ﬁ{ ﬁilggmgﬁéé&%scgllﬁgﬁéegFﬂnoangélent {:agﬁ&l e ifat\my sop%ezl?z{sgi ng
agent t haténkgnefOEed, infe" dlig. sol ubili ze the m xture of at |east one
free-B-ring fl id.and at |east. one flavan,. For e Le,.4n various
enbodi ment s t hOTa8 ubi T gt sgantic SR ool i SRE G Ree iy 2

f ol | owi ng:vagéthef §iffeteat e partg inchding thbwit imped fweddryl ene badky,cahky BRE® and

met hyl at ed PE fats, oils, lipids rrol.idones, and pol rrolidones.
The 2ol ubi 151 HiEeaerit: 0 Tpentean obnE TR tarmcRytoalpBe JBvbnet

di Imet hyl fQmiwﬁﬁpﬁlﬁué-t[ﬂ:%}ganb;lnatv_hydrmolrtire@heiriiogsa@ts. anckri_eﬁslfmboﬁm@fs, apaed dag

sol vents, suyc s_pol ar aprotic solvents with a dielectric cqnstant greater
Chan 30, ARdgmIEHET BrUBOF h7i4g daif&hfqueiﬁﬂ?%@ﬁﬁagmaﬁ A&PL\‘FW“ ﬁﬁtﬁ'éaeoam e
surface aaqtd.7e0x@a6481 18.J8: In ParPuf Erdbddaidnts, feddOdrsReh B ikolatdd GORlantsamd

sol ubi l'i zi ng hunmectant (e.g., propylene I%{col ). 00331 Exanpl es of

sur f act anttBe Bpgly Federepe Ie}gféaoqsmba%@eaw tg% ang G bg proteted ST hR s picthe

zw tterl 0r&hﬁfamﬂ?%‘fﬁa@di&%.Wn%%xﬁkﬁ%ﬂb%dﬁifch@! 1€ NEdns AR Mot USRS
include the water-soluble salts of alkyl sulfates having 8-20 carbon atons
in the al K tribadieaiac( Bushionsemipdinmisair Jlavags pédicayolated oy il gews phosphat e
conmpound hayi.ngy,6s.1 . , ! . +sul f onat ed
nonogl ycer'?%gg' gfva gﬁ%@??ﬁ%mﬁg@iﬂﬁgﬁg rC %ﬂsegg%%%gﬁﬁé%%&oﬁs&%ggch as sodi um
| auryl suldwtie: (>82% pure) and sodi um coconut nonogl yceride . sul fonates),
an al kyl gl ycosj that,is nppo | - . S si nat es
(such as sodi umdgg]d pgaggglptﬁ%s%%lé%gg gﬁé&%@ lﬁsig{ggo\%?ﬁé?éel? mrr’%{al&gt oyl

sar cosi nat@gécpiahlenhiboy bothatao sndatcenjustieamoihlflasamatsdowmstie tea ratiola oyd
sarcosinate).,. .taurates, -higher alkyl sulfoacet.ates. (sugh as jym | auryl
20l f oacer Ay PLATTE o rbitos Bl beorSar ERFRED 897 5T B3 RE 1 R

| aur et h cardmgyshatgss. sodi um dodecyl benzenesul fonate, and m xtures of the
foregoing. Preferred arc the sarcosjin S since they inhibit acid fornmation
o the mout b aUPPE" S sdtuas Jee o AU o 6e R NG GATE T PLe ant o

i ncl ude pob&ANHET, snd £61hd RARbItNGL lubiag enamRa R MR chn Pt Yaxyalipy| ene
sorbitan esters (sold under the tradename TWEENO); fatty al cohol

et hoxyl at &89WHhH) é?%ﬁ-v-ﬁyi*fé‘ﬁéa?a&wéﬂ‘éﬁwa &ranes e cam heyredon el W2 oduct s
derived frgmotheaeRdeRathRkoREn@khYisREr el d@ et flof Bl uacilise fatty

al cohols, fatty am des, or pol yhydric al cohols; and_pol ypropyl eneoxi de or
et hyl ene &sdtaanetbrgd ﬁ@w@set@fmla%ic%lﬁweaww @@hmﬂsa;nomﬁﬁ-Mavthertswatbiear y am ne
oxi des; | QRgs &R An TGl hA Ve REPSRE BEOX @l@maﬁbﬂa@gqe?é}ﬁ;ca_fﬁk@éﬂﬁx&ﬁoﬁtgnhox' des;
and m xtures of such materials. Amphoteric surfactants include betaines
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al i phatic quaternary amoni um phosphoni um and sul f oni um conpounds in which
the aliphatic radical can be a straight or branched chain and wherei n one
of the aliphatic substituents contains about 8-18 carbon atons and one
contains an anionic water-solubilizing group (such as carboxy, sulfonate,
sul fate, phosphate or phosphonate). [0036] Cationic surfactants include



[ 0040] The sol ubilizing agent(s) can be present in various anmounts in the
oral conposition, such as an anount sufficient to dissolve the m xture of
free-B-ring flavonoids and flavans and to prevent precipitation thereof
upon dilution with saliva. The solubilizing agent(s) can al so be present in
an anount effective to increase the uptake of the antibacterial agent and
the m xture of free-B-ring flavonoids and flavans by dental tissue. The
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[0023]  Atlcast 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-ring flavonoid can be combined with a plant
extract containing at least one flavan to form a mixture for use therein. Such mixtures are
also commercially available. An example is UNIVESTIN®, which is manufactured and sold
by Unigen Pharmaceuticals, Tnc., Superior, Colorado, United States. A full description of
UNIVESTIN® can be found in United States Patent Application Publication No.
2003/0216481 {o Fa, UNIVESTIN® is believed to inhibit specific enzymes that catalyze
oral inflammatory pathways, such as, for crample, 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 Seutellaria. 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
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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 caitier. 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 bicavailability-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-enhanecing 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
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ﬂa'vans of the mixture, as well as the optional oral care agent (particularly where it is non-
iohic) 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, especiaily 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 meisty in the cross-linked polymer still further promotes the
physical entrapment of free-B-ring flavoneid(s), flavan(s), and the optional oral care agent in
or on the cross-linked efficacy-enhancing agent polymer.

[6027] In certain embodiments, the bioavailability~enhancing agent comprises an
efficacy-enhancing agent that comprises water soluble or swellable anionic polymer or ¢o-
polymer having delivery-enhancing groups and retention-enhancing groups, where the
delivery-enhancing groups enhance delivery of free-B-ring flavonoids, flavans, and/oy 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
{(bydratable, hydrogel forming) polymer or copolymer.

{0029] If ihe 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 fo
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, 8, SO, 80,, 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
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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 thercof,
on oral surfaces such as halo, e.g., Cl, Br, I, and carboxy and the like.

[6030]  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 arxe 1:4 to 4:1
copolymers of maleic anhydride or acid with another polymerizable ethylenically unsaturated
monomer, preferably methyl viuyll 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 Pharniaceutical Grade (MW,
1,500,000).

[0031]  The delivery-enhancing groups of the efficacy-enhancing agent can also
be various phosphonates. Such phosphonate-type efficacy-enhancing agenis can have an
average M.W, of about 100 fo 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 efficacy-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(8-
styrenephosphonate), poly(c-styrenephosphonate), copoly(c,f-styrenephosphonaie) or
another copolymer of oror S-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.
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[6032] 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), particularty 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 giycol (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 inchide an orally
acoeptable surface active agent, e.g., a surfactant, flavoring oil, alcohol, and solubilizing
humectant (e.g., propylene glycol). |

[6033] Examples of surfactants that can be used include anionic, nonionie,
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 sodivm coconut monoglyceride
sulfonates), an alkyl glycoside that is monofalkyl{Ci2-Cyz)] -~ [(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 sulfoacetaice), isothionates (such as sodium lauroyl isothionate),
sodium laureth carboxylate, sodium dodecyl benzenesulfonate, and mixtures of the
foregoing. Preterred are the sarcosinates since they inhibit acid formation in the mouth due
to carhohydrate 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 cthylene oxide with fatty acids, faity 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 substitnents 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
ammoniun, phosphonium and sulfonivm 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).

[0936] 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 digsolving the mixture of free-B-ring flavonoid and flavan, optionally an oral care
agent, to permit delivery fo 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,
dipropyiene 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. Petrolatim 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, cucalyptus, 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.

[0439] 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
embodiménts, 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 cerfain 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 insolubie
noncationic antibascterial agents: phenolic flavor is abont 5:1 — 1:100.

[0048] 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 fo increase the uptake of the antibacterial
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agent and the mixture of free-B-ring flavonoids and flavans by dental tissue. The
solubilizing ageni(s) are preferably present at about 0.02 to 50% by weight.

[6041] 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 1o the free-B-ring flavonoid and flavan), an antibiotic, and mixtures thercof, 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 Methyi ‘ Phenol
3 Methyl Phenol
4 Methyl Phenol
4 Bihyl Phenol
2,4-Dimethyl Phenol
2,5-Dimethyl Phenol
3,4-Dimethyl Phenol
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met hane Resorcinol and Its Derivatives
Met hyl Resorcinol Ethyl Resorcinol n-Propyl Resorcinol
Resor ci nol n-Hexyl Resorcinol
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 Polv-Alky]l and Aralkyl Halophenols

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

O-Chlorophenol

/

Methyl o-Chlorophenol
Ethyl o-Chlorophenol
n-Propyl o-Chiorophenol
n-Butyl o-Chlorophencl
n-Amyl o-Chlorophenol
tert-Amyl ¢-Chlorophenol
n-Hexyl o-Chlorophenol
n-Heptyl o-Chlorophenol

p-Chlorophenol

o-Benzyl

p~Chlorophenot

o-Benzyl-m-methyl

p-Chlorophenol

o-Benzyl-m, m-dimethyl

p-Chiorophenoi

o-Phenylethyl

p-Chlorophenol

o-Phenylethyl-m-methyl

p-Chlorophenol

3-Methyl

p-Chlorophenol

3,5-Dimethyl

p-Chloropheneol

6-Lthyl-3-methyl

p-Chlorophenol

6-n-Propyl-3-methyl

p-Chiorophenol
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n- Hept yl
B enzyl

p- Chl or obenzyl
-2, 4- Di hydr oxydi phenyl

Resorcinol n-Cctyl Resorcinol n-Nonyl Resorcinol Phenyl
Resorci nol Phenyl et hyl Resorci nol Phenyl propyl Resorci nol
Resorci nol 5-Chloro -2, 4-Di hydroxydi phenyl Met hane

Met hane 4' -Chl oro

6-iso-propyl-3-methyl

p-Chlorophenol

2-Bthyl-3,5-dimethy!l

p-Chlorophenol

6-sec Butyl-3-methyl

p-Chlorophenol

2-iso~-Propyl-3,5-dimethyl

p-Chlorophenol

6-Diethylmethyl-3-methyl

p-Chlorophenol

6-i50-Propyl-2-ethyl-3-methyl

p-Chiorophenol

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-Bromoephenol
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-mm,m-Dimethyl

o-Bromophenol

2-Phenyl Phenol

4-Chloro-2-methyl phenol

4-chloro-3-methyl phenol

4-chloro-3,5-dimethy! phenol

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

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

5-methyl-2-pentylpheno}

4-isopropyl-3-methylphenol

5-chloro-2-hydroxydiphenyl methane

Resorcinol and Tig Derivatives

Kesorcinol

Methyl Resorcinol
Ethyl Resorcinol
n-Propyl Resorcinol
n-Butyl Resorcinol
n-Amyl Resorcinol
n-Hexyl Resorcinol
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5 -Brono -2, 4-D hydroxydi phenyl Methane -2,4-D hydroxydi phenyl Methane

41- Brono Bi sphenoli ¢ Conpounds B's the tot A 2,21-nethylene bis

(4-chl orophenol ) 2,21-nethylene bis (3,4,6-trichlorophenol)

(hexachl orophene) 2, 21-nethyl ene his (4-chl oro-6-bronophenol) his (2-hydrox
-3, 5-di chl orophenyl) sulfide his (2-hydrox -5-chlorobenzyl) sulfide

[ 0044] A further exenplary illustrative |ist of useful oral care

anti bacterial agents is provided in United States Patent Nos. 5,776,435 to
Gaf far et a|_ 5.681.548 to I:ennclfn et -al 5912 77Aﬁandh5rjj)3 500 both
to Stringer et n:[ﬁcptﬂnnAm l.n \/nrl Qus..e A}ES%WE ThP non-i.onic
antibacterial.ﬁd&ﬁﬂ conprises a ohenollﬂhﬁﬁ@F@} bi sphenol.ic conmpounds, such
as, halogenat=djﬂﬁbﬁenvl et hers, i ncl udiBegominpt| osan
(2, 4, 41- hi chl oPbey] - hydr oxy- di phenyl et hétesoteimbk| ocar ban
(3,4,4-trichl gBeoayibani | i de), 2- phenoxy@&dammb] benzoate esters,
carbani | i des, |phenddtlsyl t hynol, eugenol ! exyiner esorci nol and 21- net hyl ene
hi's (4-chl or o &héirygrephencl ) . Such ant ijbagéehbh! agents nmay De| present in
vari ous amount $,Cigslebendpl @about 0. 001 tc]§ggghop9boy melgnt 100461l n sone

embodi nent's, tRE@ARL bacterial agent Canz@%mﬂmﬁ&gﬁbﬁ&hh@bﬁﬁp@“ er
i

i nsol ubl e, nomziBRLL, antibacterta dgt”ﬁ4ﬁihﬂh&bﬂﬁ%1ﬁfwéu% ed States

1 d i
Pat ent !\IO, 5, fgﬁlﬁg [9 L,ooulou et—atl= Q'4ﬁhi@b”dp'l'1g¥y§[\/@ iy 5; t he
non-ionic anti gpt}zlt gl jaragent—conpri-ses 21& oAl Eu Tf\/ﬁte é‘u et her,
preferably 214 %f'%.iuhlpro 2Ry d oxy- drpHERBERAFN 99 B bs an) .
triclosan can be present in the oral conposition in various anmounts, such

as an anD@mmhabhabmﬂﬁoﬁuﬁlwbto about 5% by wei ght or about 0.25%to about
0. 35% by wei ght t-he—oral—conrposi-tion—[0047] The oral.care agent nay

0.

al so optional BlSP orfise .a cationic antibacteri al
,2-methylene bis (4-chlorophenol)

2,2"-methylene bis (3,4,6-trichlorophenol) (hexachlorophene)
2,2'-methylene bis (4-chloro-6-bromophenol)

bis (2-hydroxy-3,5-dichlorophenyl) sulfide

bis (2-hiydroxy-5-chlorobenzyl) 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/qr bisphenolic compounds, such as, halogenated diphenyl ethers, including
triclosan. (2,4,4"-trichloro-2"-hydroxy-diphenylether, triclocarban (3,4,4-trichlorocarbanilide),
2-phenoxyethanol, benzoate esters, carbanilides, phenols, thymol, eugenol, hexyl resorcinol
and 2,2 methylene bis (4-chloro-6-bromophenol). Such antibacterial agents may be present
in various amounts, such as about 0.001 to about 5% by weight.

16046 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"{richloro-2-hydroxy-diphenyl ether (triclosan).
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 oral

composition.
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agent. Suitable cationic antibacterial agents for use in oral conpositions
i ncl ude, for exanple: (i) quaternary anmoni um conpounds, such
as those in which one or two of the substituents on the quaternary nitrogen
has from8 to 20, preferably from10 to 18 carbon atons and is preferably
an al kyl group, which may optionally be interrupted by an am de, ester,
oxygen, sulfur, or heterocyclic ring, while the remaining substituents have
a | ower nunber of carbon atoms, for instance from1l to 7, and are
preferably al k or i nst nce met hyl or ethyl, or benzyl . npl es of such
conpounds i ncl %@é‘ien%&? R ?au‘?r"i‘ﬁ?ﬁtl ‘B%i 4 Op&SBf’éié’mePWBr?e‘ia%?}Fo é!ﬁ%ﬁ?rt{ﬂh
chloride, spenzghitBiamtiiie usheassl . aReR WenthhibhfesiileXaaeeyt r i met hyl
anmoni um broni de, benzet honi um chloride (diisobutyl phenoxyethoxyet hyl

di met hyl t?é?i@f}? ammoni um chl ori de) and net hyl benzet honi um chl ori de;

(i) pyridini umandgj soq Rk EARERTOMHARRES, hm‘q'ay%g& @ﬁff&,d&%wo“ di ni um
chloride, al kyl isoquinoliniumbromdes; tetradecyl pyri | nitnn chlorid

and N-t et PAHEGYbstileats joy Hisyrurigmatlyiageh bas fiten 8 to 20, preferably frofi [0i1) 19yr i ni d| ne
derivativ Ox i

ot hyI hexyﬁ?lb%h’ﬁt@{ﬂﬁ%?&"ﬁé %%A?%b %/1%/1%”5&,{%) 511%11 ?ﬁap 031((%1&313/ be mtmruytcd%yan ne

deri vat i veslidedterasxyhex artfudi on detemeydiic mlmg,t\ehz(ecthem'emdmam sdbgniozeats have a

co- di phen ):; ) derivatives
such bs. oop iR EhTERE sk oo fod S malT O 6 it

(4H) - pyri diathyl edletlyl] cﬁémmz]yl bixgm(plos @ﬁhta;hamw.pmx)ldﬂinhlyld{f e ibdniglR khloride,

(vi) guanl

p- chl or obén gecwal%g&ﬁrgggmgfﬁgﬁﬁfo lbgrfﬂyg‘a @ﬁiﬁ%}l%«m@m@x i eiieor obenzyl )

bi g- uani déequ@dyjﬁ(xbie@iylaﬂmdaﬁ)m%uﬁxﬁidé;%mm{h}bhﬁmaﬂﬁiﬂﬂy t@@@odwlguam de

hydr ochl or ni de of the r.al for (1)

AX), -N-CP &Yﬂi‘ ":Ye‘h?léﬁggal N”ﬂéﬁ@iilﬂpl(@gﬁ“ ge)/ﬂns&fw EeﬁeetRWNPiRN HN R
(vii) in ohbghe;A and Al each represent (i) a phenyl group optionally
substituted by(O 43 allc (C1.4) alkoxy, nitrq, or halogen, (ii) a

(G .42) alkyl groupdor ppf lpwl%nd(weﬂum@)m‘aeyerlpfcuna%éﬁ?bldn»g and X1 each
represent péfalleo u@inﬁiﬂﬁ @[ﬂ@ﬂdeRalkﬁ nb%qB 0BRGN bf&iﬂﬂ(%sﬁﬁﬁdegﬂgﬁﬁgﬁﬁm chfctiad2)

al kyl, or aryl 6) alkyl; Za are each ;" n"is an 1 ntedger from
2 to 12; &vd ttﬂedﬁwiﬁrﬁ@tmléwnéﬁdme( CH2) , , may Optl onal |y be interrupted
by oxygen or sul fur Falye:t ] n:napht hyl )

nucl eus; and orall ugccgg?ﬁ dﬁe aélgzg]( diﬁc{l?%%]&sa ?es Eﬁg%{%%? o garrp | es of
such bi s- bﬁhglhawlhé@wﬂ%hmbycbmmrrh@m)d| ne and al exi di ne Suitable acid
addition salts of tf ‘ .ude the
dia.cetate, the dih roc 1&%@% %" éagiﬁ&?ﬁ‘g&é‘#&?& i @]%Id{eméén%aaddl tion
salts of ohliphchexi-bixae: ieibiburmde; the d| gl uconate, diformate, diacetate,

di propi onate, dihy chlorid dr0|o ide ) di ni t
sulfate, and tart r;tt%e) s& Spgme@wefl %’ NG "d&‘a“#“ﬂ%n P %f"{hé @;j\gm di ne

i nclude t hlelCddduymhdqﬂdﬂc(ﬂliﬂipyﬁﬁmiylI4k5&1ddmdjsjo€tr(d)®b1lamm1d® dialdthlogine); [ 0048] Ot her
optional oral care ents at, are ¢ t|0n| s in (iljﬁ Ns - acyl
anmino acid al kyl s(agrsgg c§’a€f”ie§““§]8 egr g}’ éé &8 ﬁtyrq ¥ornul a (2)
bel ow. NHbiRAGONRI CHEGHR): @chH@WQ{?M &cm@mewg)b@mﬁé SoRkbibSunaRs J%h&yl chai n
of I to 8 car at o gru%ﬁg Fblléﬁ rom l1to carbon atons,

pr ef er abl §° Iﬁoig’zi?%’éﬂh £HisTe ajdgaAnd @ﬁ&‘%i‘a@ide%"ﬁ%" %@‘ﬂéhﬁob‘éﬁd at oms,
preferablynfrom 10 to 12 carbon atons, and mixtures thereof; and Xis an
anion. In various errbodl nments, the R2(I) noi et c]orrpril ses a natural fatty
aci d residue such@ C ey H(fé&ﬂnwlé et ed-“rom t he group

consi sting of coconut flatty acid, fatty acid residue, or a
nono-fatty acid resi ; as sel ect. ithe group consisting of

| auroyl (C12), nyristy {(SC , stearoy fatty acid f®sidues, and

m xtures thereof. The R2CO noi et (;o;grlses a lauroyi fatty acid resi due in
certai n embodi nent $Vii)[ 0014?9]}1%%&9 cagfyerEesamt (B i @%lhapﬂcpmﬁm des a
reasonabl g A b f lg in
| Eor et ey O A M Ok BN Py G A8
above |dent|f|ed fornula i nclude inorganic acid salts, such as those
conpri sing hal ogen atons (e.g., chl oril%e or brom de) or dihydrogen
phosphat e,




or an organic salt such as acetate, tautarate, citrate, or
pyrrolidone-carboxylate (PCA). The chloride salt is preferred..

[ 0050] Exanpl es of esters of the above-identified fornmula wherein n in the
formul a equals 3 useful for the present oral conpositions include
1\r-cocoyl -L-arginine nethyl ester, |\r-cocoyl-L-arginine ethyl

ester, 1\r-cocoyl -L-argi ni ne propyl ester, Wtearoyl-L-arginine nethyl
ester, Nr- stearoyl L- arginine et hyl ester salts, such as hydrochloride, In
one enbodl Qe cati oral care agent conprises a hydrogen chloride
salt of eﬁﬁ?P FAG %@PW59§ ém@E¥¥W§“ﬂ?g@B@¥W%WSRﬂF%Rc@$hHWﬁﬁéﬁbodlnents
pr ef er r ed Igaiogeni(C, @cdlkLoriangred) SR}ISZ @ﬁ@1§§1le%§5h%rf1r fi daﬁ]hﬁle - BB 9 0.
conS|st|nq-of benzethoni um chl ori de, octeni di ne, hexéti di ne exanl i ne,
cetyl pyridi #oURs eyastiyene dppsEHex mdy prtionallle idierantbd by @xygbn amulio: aci d

al kyl est @k afmkalis (foRRGtM f Ment s,..a cationic
Oral care a(igent cc{) rises %g‘@%‘% ﬁg}?) nu&%usgﬁﬁq& &’al} i 1o A adgéHal n
enbodi mentsalls tb%ofo@?@mp@a oésugh éﬁtblmmﬁm 1s@sdm1dnm@xam)d andmienidichidaalicky|
ester salt | dro hl,ori de LAH) .
100521In ggﬁzgﬁg%gﬁgﬁhgﬁkgquHQ%ggﬁH%gggﬂg% @%ﬁ%%?@ dﬁﬁiﬁhﬂé at t achnment
agent . V\h|dlllé’dmh1011d¢mrtdlthrgdlglsctnmtct &etaphca&ératldmmvam bihlorRdx@linCiadigdagd | ve

i ngredi en |ieyved to.o te b r oth) of two
pr edoni naﬁ%}%ﬂ%@?{kﬁ%@# )é]lat%((?tatte ) RpiopaLe, %%Yg’folc llﬂéde(’ Qlﬁ@‘g'o’roé’td@fqﬂéﬁfa%o as

pel licl e) dartmig suﬂﬁettuf laxd faciranvedd]lio nSuaablo kel a8difidaeRs of YeRidGA ihylu@na@ hard

tissue sur in er.i. a raI | y about 60-70% of the
bi omat ri x) 1%%1 Pmrl‘ d@%‘(‘tcﬁ%@bﬂc }'ﬁ?bdﬁg Pdducts, proteins, lipids, and
gl ycolipids. [0048] [ 0083} Eafohyl csil2@esg@is Bitafd damﬁl@wﬁgdu%b lhélﬁcié&@'ﬂe
attachnent bact er a layer to an oral surface, ?enera

0,

bel i eved e%’?a@mgtaf@aﬁigiews P‘?dg% geengiell g s tyrihe foenplaéDdelost cel |~ wal |
that interact with receptors on an oral surface. It is believed that the
bacterial cells attach to the salivarxgl ycoproteins on the oral surface,
e.g., enanel. The bacteria appear to |forma stronger attachnment by
generating extracel lul ar glucan pol yners to adhere to the oral surface, The
bacteri agrow and. div er on the oral surface. After a
specific density is rLg%ndl\gE&{{tq{é‘llﬁ that a variety of species of
bacteria attach to the anchotl ng | ayer. of bacterla to formthe biofilm
matri x. [0054] Thus, anti-attachnent agents can interact wth an oral
surface, such that the bact €9$8Rand bi of i | m conponents cannot adhere to the
oral surface and no anchoring |layer can be forned on the oral surface.

Such an anti-attachment agent may substantially co@r an oral surface, and
prevent attachpent of the bacteria and other conponents of the biofilm
matrix. AVB®eBni anebtyhehained lstO(BNerbmtneﬂOQS,tmﬁ”elabimﬁoatlacﬁmmmhaaagenﬁndl nteracts
with the | [ chi,n 0 surf ace,
likely bylg?ﬁ?g{f%?fl ESEV‘&E? %tg?ge@gg%ﬁ%q{ﬁéa”%gﬁ? a%’l‘)gi’)‘toﬁ’érprﬁ{ﬁ’fa&]gﬁ fwg on the
surface of0tHa chidon eloing, dnld atixtwes Hdreof; dhd i itryanﬁc&CIH} viradue eAbddinkagenaM th a

recept or ety at. .t ral, surfac ile not limting as
to the prlgsedr)l{ngﬁhvenimm%ana m‘ﬁef\a SR etsf‘i‘g’taS al’r"i@lﬂ}r@wé‘ﬁ’ﬂd@?%@h figmt he
1\ 1" - acylthapionp caﬁlsdllgbﬂ@boxﬁs bﬂifaﬂ?ablﬂﬂdlﬁiﬁﬁﬂi[ty bad ralayex d%&bﬁ&f@c@ £lhy!

| aur oyl nat ochl.ori on as an anti-attachnent
active i %J’agh quﬁf E\?\pff O3 IRyt ﬂd‘f grglﬁ!;{f ?%@191% C%@’“E‘Wé@@e%ﬁﬁé%ﬁb»}: sigicch such
oral car e(Cagﬁmstyadduaﬁ&mranEl;AHux@@@@@b§ e rét t}%m&p@mﬁﬂ%pd aMfh GGy ENer gy
(reduci ng. it t%]‘ prevent adherence and attachnent of m croorgani Smé t hat may

forma pl éi’(ﬁidgs’ IR PFHILHPME Yot h surface ELAH appears to have

substanti vi ty [@a9] he st o} Be aﬁiﬂ/rcfoﬁi‘i%@maxﬁdiﬁﬂaﬁlﬂﬁﬁdebﬁrJaQJ}BbI@%g%Eé&Ched for a
sufficient rlod of time to effectivel ingevent m croor gani sns from
P

adheri ng SP]é}B el vt HPstsrabica leastrbpedy i tleobvtetidiremplee diikicogutdsi of i | m
f or mat i oRnich®NERhL |f&n%é€é9§£t%@@§xe%cw3 1&@3{1{1%%@%11%%&{,% éoﬂfsaﬁr esent

i nvention, the application of the as an active ingfe pfonotes

| onger anbebriseose poapsiRgchalagen afmﬂa{ﬁ& dhésnidf ot romide) owbhydcayes ehdspldté,ons i n
conparison wth many antim crobial ingredients which are washed away in the
aqueous oral cavity. [0057]1n sone en?Pdlnents the oral care agent
conprises an oral care active that is a biofilmdisruption agent. A biofilm
di sruption agent is generally a conpound that prevents formation of and/or
attacks a biofilm(or pellicle) already forned on an oral surface.

[ 0058] Enzynmes have conventionally been selected as biofil mdisruption
agents,



based on an ability to hydrolyze proteins, starch and |ipids, which fonu a
part of a biofilmmatrix, hi certain enbodi nents, such enzynes include, by
way of exanple, protease enzymes, such as cysteine proteases or serine

pr ot ease& Exanples are nost desirably selected fromthe grotT: papain (for
exanple, isolated fromthe |atex of the green fruit and | eaves of Carica
papaya), ficin (for exanple, isolated fromthe |latex of tropical fig trees
Ficus glabrata), hillase (for exanple, isolated fromAntarctic hill), other
cysteine and serine proteases, glucoanyl ase, dextranase, mnutanase,

| ysozyne, PBRapkEay ﬁf&E%Wh anaseieice apiapis éﬂla‘ﬁﬂcﬁﬁ@ﬁ)ﬂlﬂ@m’rqaﬁ%ém(mhsﬁw

bromnel ai n, claﬁ;ﬂﬁ@@élﬂ1¥§é!fé%da| cal ase, amalysecs, lactoferrin, gingipains,

gl ucose oxi dase tases and/or cell usases pectinase, and i xtures

t hereof. Q her I%’é@hpl ﬁylilbﬁebﬁﬁdsmsmiﬂmﬁ;w@@del’a@@dnksxmbrwltetm oiethe cavi ty
includ. e hi [ t; d n and

m xtures o muhﬂdo% ts lﬁé %}Sgefpk%%@gﬁﬁonﬂ%mﬁ?{ﬂégﬁg%sﬁt ?’OocﬁglaL nhe pr esent

i nvent i on oyl @Sﬂtll, Nﬁabtqyl«iwpmnseﬂ@tdmr, bﬁ‘mace]dnaemgeﬁrm Ay etérsNUpt i ng
agents in tot et(gc ov.e. wi thout limtation:
copper, rra%%e %%r?]rgnélﬁ{‘ m%@’?’ﬁ?'? %?Ciy%?'%@%%ﬂg eﬁgc Eagtﬁ’dgluf/}ngs such as cetyl
di et hi conedmdpod;@eotu mmreﬁﬂ)pdlmhﬂ;thdmfhtlloaaﬁic&ﬁ]eme&@élﬁchlrﬁp@ey@ﬁj’/di@éwsphat e,

strontium |.a d m xt t hereof [0060]1n certain enbodi nents,
the oral g&’é‘g @3%‘?’1‘) eaéglﬁ?i‘eg{ﬁe@i kare active conpound that is an
anti-infl ammat wuagemms, idehtaieaibb @thetE, gréterne @liodit 8848 11%%11@'&'@’ refers
to a Iocallzed rotective response elicited by injury or destruction of

(U

tissues, WHPEH P Terow pagstog ! b Ftﬂ}?lé“mé]fﬂog@"q@é"s?’ﬂiéﬁmt%‘f“ﬁldﬂq@e i nj urious
agent and Hel@niiinb eS8 ri@Sa chiehig @hl‘érhkﬂﬁin@rﬂi@ﬂidﬁé‘ NeSoRlheh RidGARL i huation
of acute inflammation and is a prol onged | ow grad e formof inflanmation

(such as tgtseHs et marwgs theept d@ﬁ?f&?éfb?ﬁh%%@%ag@h@gw\mhegt}? aged usual |y
causes per-pRpgdt oétifﬁﬁ/ﬁ@mmg&"xde"(’bis@)l19951%11 LfoodiDédi@ Ai%&ea el ves a
conpl ex series of evénts md. corresponds enhanced

pro- i nf | aspipiéiey e N pesl aminesdidatiof 9‘3‘?((1§@lb§t1@1m@6§1ﬁ llamtoylamgnmeb@ased from
cells) asy P&gcﬁl 'ELR& the interaction of an antigen with an anti body or
by the act nt| ge% with a sensitized | ynphocyte. [0061] The

suppr essi on of [WAY or Imwthe eofbodihentaowe:l das ectivioagden i antﬂaaminatemtry

medi at or s \% and/or.ti

associ at e éﬂ? t ﬁﬂg@ a?ﬂ%}éigngaés tgﬁufﬁ)1éqclﬁ§x¥v%iaﬁonn§1%?ca1c% acu%c 11%0 %en é} g}ﬁ) rise an
addi t i onalgersandlly- hehé\ledmmemtyb)agélnt (of bcvth)addwd) p&ﬁommamhauq‘attmﬂ&trl ng

fl avonoi d ,an the ress or nor.e .nedi,ators i nf | anmati on
Lo Oaer RfnlsiR BioBR b SRt EOR RS Rl MBS el P O R e
ant| -infl agmimﬂsbblyda@ldmi@s@amiﬁlc,sdbnfpﬂﬁﬁg BSeriaMPBIBR1IS YB6ue BU-76%@gfict | on of one

nore antigen r ced b ens in .an_oral cavity. For exanple,
gral n- neg ol *3&@10 é’xH%%‘iﬁmgﬂH’Bf‘%&?‘wmtaéhélP‘é‘FIas‘}gI%H’BWi’l%fs
|'i popol ysacchajoos® (L@rlﬁ@é@é@ﬂﬁﬁ&ﬁlﬂf@ﬂﬁatﬁﬁ%&ﬂ% h@RMMeHeIras idshl BXctafar i ous
cells within the immune systemto produce an inmune system response that

i ncl udes FW&HARE PEHSBICE rgﬁp%%ﬁ?‘?dﬁ‘é'éﬁ Hiephed bérlﬂﬂal%tf’} yHesiphonghe t he cascade
conpl ement, AR 68GH] BhiiRRr6ASAALEeptFes] A Badasidl 180bhirclof danmat ory
conmpounds_in accordance with the present invention prevent a subject's

i mune sy §téeist ?@Wﬁ%é@ﬂi%ﬂﬁ@lwlyqoémmﬂﬁbﬂ era) syHacepe. grpraachntliegens
present ip; Ctu;;l% v HC o |, g [ egative
bacteri a. i dﬁf} antcl%'l {I’ll mﬁfa *g?‘gﬁ“ Jrnglgsggr 1ec‘“B,bZéTcyleeeq”vce%@t 6&0@{ I}(zgllgégeQV\ll th
antigens iliﬁ?esﬁl}@ Hwaﬂmnﬁe% Thvdtaciehietnd grobel ba@dcefpfs@izamﬁngemyL&zinm | onger
recogni ze C _ stem either

of f oot | vePlyp%:q ng é}g&%{%ﬁﬁ%ﬁc c?cns 13%&1{&11 giﬁ] bﬁlelﬁ s %ha?ah v%'n-{gyy & 53 Spesics oﬁlg

i Mune sybictmergspdn de amhlmmﬂuysmm[ba@sm tororaf thi btoﬁhneialrud ar msdl at or s

generated in r nse~tQ recognition of LPS ess n i mmune
systen1respons@ﬁgﬁore%@%h%ﬁgggﬁﬁgaf@¥B%FW%VgH%P iﬁ?%&@ggg "8 cascade
of innuneﬁsyﬁﬁehumdéhﬁﬁmmmeMMdmmgu%bmmewamﬁhemﬂE@ﬁmaaidMﬁmmmﬁu@mq@feIease
of NE-KB (Nucl ear Factor kappa B). NF-kB is believed to trigger inmune
response, including osteolysis and osteonyelitis, in response to LPS
generated by bacteria in the oral cavity. Conpounds that regul ate or
prevent NF-1cB production are useful ﬂgr t he present invention, Such
exanpl es include paithenolides, such as sesquitenene | actone parthenoli des,
which are believed to inhibit LPS-indticed osteolysis. OQther non-limting
exanpl es of such active agent conpounds include androstenedi ol (AED) and
dehydr oepi androst erone (DHEA). The present invention further contenplates
ot her such active compounds that have been or will be discovered for such
pur poses. 100621C her useful anti-inflamuatory agents can include those



active agent that is an antibiotic, such as augnmentin, amoxicillin,
tetracycline, doxycycline, mnocycline, netronidazole, neonycin, kananycin
and clindanyci mand m xtures thereof [ 0067] Addi ti onal optional oral
care conpounds that can be included as active ingredients in the oral
conposition include, for exanple, additional antibacterial agents not

al ready di scussed above, whitening agents, additional anti-caries and
tartar control agents not already di scussed above, periodontal actives,
abrasives, breath freshening agents, mal odour control ents, tooth

desensi t | 8% &e fosnpd Ry ot Ffapantush et aiarheens arent may agvaﬂageélwsvel and

cénbi nat i g siPREeQk pi&eﬂtiﬁéﬁﬁ%ﬁﬁf@%a&% alyHtﬂc? cﬁﬁ]?‘l%"eﬁtls ?1{1)1[35 Ry es of each
of the above categories of actives may ere e sone conmon
attri but ednaiire 4 psporgd peshapismds whpag/ths@rtv@tanmmm pgeeupmmﬁmwt hin two or
nore of s t, ] anong

t hose use?l) E(Igmﬁag‘ésgllggﬂzg%gﬂﬁi ﬁ&l%(fige%%}gr%o r?lo%aé &gﬁggtigé@@[{l%% ‘ﬁ‘f‘&s‘“ﬁl tﬁ‘5394, 220 to
Nabi et aladhes®s,dgandsge dilpr Gaidtias orethe alrface bithe bazbtcﬁlaamaesmﬁlﬂtoediﬁalﬁppl i cation

Eg_?la:’]tca}\llongghggé%ggﬂ? %%%ZCC O?f)l%%@l mOthH%ﬁé ?rggsugfel%ef egs PIaPEIl'lJ[“ }\Iﬁd States

6, 685, 921 to LHWESr . %dbln@.diﬁaxﬁﬁgasrtgﬂieqbrfséﬂt&w@m@n\!\ﬂhdbth%MthcﬂQl opg of skill
in the ar Pr.ef er abl ch act re selected for coppatibility with
the free- BFY ﬁlémfet I g’v&%oaicéﬁiu 13?/%%‘5 ?’ﬁlt gLP‘esaﬁ?:@ﬁSf‘ %t theaas ghvidratyl car e
agent s, eu@mm Hydtdehlotée GANEI fuastEintds @@kitPRiaciahént aa%e:fg?&cﬁér@ dwigye hidre
present ?ventl on. FHWPIH% ctive oral care agents useful herein are

opt i onal | Y ¥mEAs it ISERROBRIFT Susherabsare ‘i‘l‘f’é’nﬁ dewsng BlAJbmresntd alesafe and

ef f ecti ve tampsibgfaclenss@f @davklp af fo8stveM@dnaoRYALd AfacBeAGki VE 1S an anmount
that is sufficient to have the desired therapeutic or@gr %Ehyl actic effect
AlFsapaerys Wilsrer ed,

in the hufBHOYRMIEREPataMyFarm & plspeschiofily apibmoptheuseaci

Wi t hout  uBHiRNAEINMIR: BbASuRIdEGLE tl{aﬁ'l:'f\etﬁmﬁé aﬁ&?ﬁlﬁ{l:fotlg’sui*f F«{ehtt]i%}lbtﬁglf tingd

al l'ergic response), commensurate with a reasonab enefit/Tisk ratio when
used in t Fectfeaiivedr Prevent miosoqreanesmsi fsm adhpingSp dlii thoth swififce, thevdbygfrbeotiigy e
anount of 4t he, a Hu‘!i%mvl'g hak@ry With such factors as the particul ar
condition bein reate he physi cal condition of the subject, the nature
of concurrent l%ﬂﬁ}apﬁn(apffor@my() with ieiospenbddimentcefitieprasetinvintien,sipeci f i ¢
dosage form: AN I t he |redd imen. Oal
care agen%@llggﬁﬁggﬁprﬂégé%?m a%%{ﬁ m%’%dlgm ar e’ %So(ﬁ%é ?1%&3%1% {égﬁ Attties of
from abouplaq}udi@meﬁtmtdWMCoﬁ%mghmlrg:lompelﬁsoh Indthanaly aptmipesbidl inpredieuntl ess

ot herw se ﬁ{zﬁ ijaa% X %VOV\{ L%O?OLA% sui tabl e fluoride ion source can be
present i N tRe oran oS Sy PR R EY t hose recited in United States
Pat ent No. 5, 0805887 }hl(soﬁafeﬁlabdlmtntalihe aﬁalfohmrgexdeompmes@xuslaecamxenb@ slightly

or fully ) nd t as an anti-caries functiagn.

fluoride ‘}9@5"3%81?%89%8}?%%98% gnfg3{9&%&3‘;‘*’%011:%&?%8@@}&1@& CRYPP g ﬂ%. lity to

rel ease fpmmmmxmamﬁ of ﬁhd/hﬁta&ﬁckaﬁﬂlolﬁMn {dr@euien) difamy RCeshd 8briigagid.on Wi th

ot her corrpouggﬁ@ f oral nposi tion. One or nore such sources can be
o]

pr esent I?EWG%]&YF 6@?%?%“‘5%’6‘?‘*@ arrcedns i filgsiretionagmisi um
fluoride s@kd sn 8NGiIRP OGRS f(ﬁ?&ié&ﬂs @ﬁrchfa% LSYARRES: o b M dignide,
potassium f| uoride, amonium fluoride, calciumfluoride, cuprous fluoride,
zi nc f 1 uoPrEe, Mheipigniodisionifesuck iy wbluie 2y My of el mebmium

fl uorosiligat.e, «s9di { hat e,
stannous fl ﬁ%l‘l 361 a%r&rﬁiiéu%gn%%@%&? gmﬁs’ggr op {T%g%’gét%%g&gl&ﬁ?uorl nat ed
sodi um ca‘ieéﬁi"i@ﬁﬁ?ﬁmib@ﬁi@%h@lﬁ@ﬂ (i’@h@xaﬁﬂ;@oﬁﬂd@d Sourtbelsgan{ dlegoechduannan ne
fluoride, t r| hyl.e dla ris(2-

et hanol ) - Iﬁﬁﬁggﬁ 0 C%C)D% 1IJ Jg}&; f{CPI[ 8& eﬁg&@ SR e Ix,ﬂmrl r?ﬂlﬁéf%’ gl?éesor sodi um
monof | uor/gphaspiiets kaﬂesemfoeﬁzgmné@ 1so[a¢la(d7rﬂ>]nmetamtmwm) oﬁmfdy@t@rnbdﬁl i on

providin e SQe, xten on the .t pe of . source, its
solublllgvﬁﬂyéggﬁﬁg 5@%?@? @{8?% E%B%EEF? e’@ﬁwjf%cﬁﬁﬁlmi@mﬁresent in
a i on-t oxiagcraatdUipbse, pemse, d:l1d>rye1mf1 alymotryRin) NdMde depanddigdts, Bicfd%eri®) t he or al
conposition. In a dentifrice conposition, for exanple, a dental gel,

t oot hpaste (including crean), toothpowder, or dental tablet, an anmount of
such source which releases up to aboué 5,000 ppmof P " ion by weight of
the preparation is considered satisfa ?ory. Any suitabl e m ni num anmount of
such source nmay be used, but it is preferable to ethploy an anount
sufficient to rel ease about 300 to 2,000 ppm nore preferably about 800 to
about 1,500 ppm of fluoride ion. [0072]1n various enbodi nents, the oral
conposition conprises an oral care agent that conprises one or nore
stannous ion sources, which are hel pful for reducing gingivitis, plaque,
cal culus, caries and/or sensitivity, for exanple. One or nore such sources



100751The oral conpositions of the present invention optionally conprise a
saliva stimulating agent, useful for exanple in anelioration of dry nouth.
Any orally acceptable saliva stinulating agent can be used, i ncluding
without Iimtation, food acids such as citric, lactic, rnaleic, succinic,
ascorbic, adipiejumaric and tartaric acids, and m xtures thereof. One or
nore saliva stinulating agents are optionally present in a saliva
stinmulating effective total anmpunt. 10076] The conpositions of the present
i nvention thlonally conprise an H2 histam ne receptor antagonist. 1-12
ant agoni sBEHMSEE IR Bidnst Slses 28d/ HerelleRerre Pedimpse: pdiTRigturgsAhareatdi ne,

I Cl A- 5165 0thdr @&érﬂilﬂ? bicHRh dﬂq?@?lgm aéeﬂﬁ'f&' th S’I'ap@aWﬂ@ﬁaHé inbRic iﬂ.ﬁfﬁﬂﬁ,‘ di ne,
roxatidine, pifatidine, |antidine, - 25271, zal tidi ne,

ni zat i di ndurapdueederiveiivagot fgwme;z%larmxw 0@4@8@ th@thog841A, | Cl - 162846,

ram xoti di ne, 572: 405 . - Ldi - DA :

bi sf enti di ne, B dzﬁ%‘%ﬁ Gy ;3?152&( “ﬁ%}‘%%}‘5%‘%@%%%59%}1@%&,

FRG 8701, ofheprmplainedlaqhe SABFRE; ogkiBs 408\dHion antioss Sﬁitﬁmtbsbmfheineioding [ 0077] The
conposi ti f nt_ i Ny Sl.onal J. S|t|2|ng
cent - DodaeinlRReR ERER md ANRIN AR R e TR S P RPAR
potaSS|unndmhbmwm&mn@mmabalunmﬂahhmamemmpaﬂamsQQmmbwuambmmah@nmﬁotassium
oxal at e, oﬁacs@yn1n|tr strpntlun1salts and m xtures thereof

Al t er nat i VRPSTEFEHS F?%Hmmg | ocal or systenic anal gesic such as
aspirin, codeu [eG0jac etraowithio Rh@odins o] iimardatcapkbmtcemprisds ah etdl anehafai ne

sallcylate can 78] The or al ositiqgns optjonally conprise a
it r s et SPGB ok G PRt T St AT ROR O A drAra g ErtBl e, and
m xtures gdfesend Ioaéﬂzh@ﬁﬂot’b‘étv&dl@%p@ﬂ@ Meia@amyngiuk @ﬂesn@ctldlmfamuw ,whﬁdhbof I avin,
caIC|un1pantothenate ni aci n olic acid, nicotinamde, ﬁ%t doxi ne,

15¥

cyanocobaF#Ki? deskios dil{en@yreirsierbolle fha iy prigs pasro s the iy St e t her eof
NUE T t i ONGfIaSARRLE RIS a LARIMARN AL AR ABLASESUER i8S l{arehgéa%@ M€,
L-1ysine, nmethionine, threonine, |evocarnitine and % cam tine

i pot r opi éam(afiedrmsation ke thateesrieist witeeredeatitise@inginey) enéuseild) , fish

oi I (incl Uﬂls@ﬂae@rﬂ%ﬂﬂ%@&éd Mﬂgé e@mt %ﬁfcﬁllffb} o 11{VIB'IV%Q a B W&ﬁ%%@t ed
fatty acids, el cosapentaenoiC acid &n ocosa exaenol ¢ aci d), m xtures
t hereof . events and [O0FEe) T &0 onhaiced fvple of prioontlayematery sollularanedaronat I east one
anti cal cul agents
recited i k} ?ﬁ@fctg%%%t%?%s% g? ;&%?ce@ a%@l?e fggjl@gg%tﬁ&&g% Qrqq%t ﬁtg;%eﬁ wul'fr11%r\}ar i ous
enbodi rrentast;botljnerbmhp@@lon|06mt1gmwuhesemme<blrymlpmoe't@nt| cal cul us

pol yphosphat es Mposi tion can i t t |1y or
ot a1y neut 1P eat B R ERRR R b e At SRR se RSy
hexanet ap imﬂiat‘mst }ﬁcmistan@/[)ﬂsﬁmnssn dahﬁgmraworm@wpmm bdsodiated with oﬁf fliemtd. ve
antical cu conp05| nclud | east one
nater sol GOre o e O P amER e o G eR PalrEL i & B 1 ect i ve
in an ant igdhew- uﬁg Arpusit and the ﬂ@i?aalb tCpPess dok @flmﬁﬁl’ina’dhcﬁ@s bf@hkdRateonm Xt ure
of potaSS|un1 @dlun1salts at aB$ one of whic, , sent in an

ef fecti vea“é?r\‘ﬁ? Pl&%‘*%ﬁl?ﬂd%@t%o Pt BFpYBSBHRtEn qat%{'rlﬁ gty aTnt

[ 0080] The cantidcabsudsUsntoiPReht le@iingRn oab&Qr Gt aime@q)r@dufcaﬁs ve
anti cal cul us anount of |inear nolecularly deh drated pol hosphate sal t
ant i cal cuPdBossyeinangid seily. Far eremples gae- %fgatgf@ F“f}?ﬁadﬁ‘éle mstﬁﬁlgiamx s. The
ratio of Pﬁv@zsai'%%&l@qa@c@lghm&@) SRS RAHIPO d RiEAMRErh By LGk Qe of
about 3:1, for exanple. The polyphosphate can bé present in the oral
conposi ti @'ﬁhwﬁhwm@msysémtavrﬁrgdwmﬂ exams seston reenowe diat welvgesirediotiorconpri ses
an oral gy igAthhie AGRRL MR Sul s Il Alihal ARl BRI BhOSRRA € 1 on to
an oral care agent ‘ranges fromin excess o U ess than about
4:1, or wesrasien Cetign wesilig intiirtanonaddry corepahfls wacyordmbanth g patgemt to the
polyphosp rQ the

el oht v st s e RaReLMLERE Mk Rub cBBiby sbebpaBE (AU oo
from abouantigt:ﬁ‘s firescalbo tite o2aiia\mty, Sches LB&eritInlecthWaId}aif@mmeagemmsmnmcl ude

pol ycar boxyl at e pol yners and pol yvinyl nethyl ether/malcie anhydride
(PVME/ MA) copol yners, such as GANTREZ(r), discussed above in the context of
a bi oavailability-enhanci ng agent. [OQ§Q]In order to optim ze the
antical eul us effectiveness of the oral™conposition, inhibitors agai nst
enzymati c hydrolysis of the pol yphosphate are desirably present, such.
agents are a fluoride ion source sufficient to supply 25 ppmto 5,000 ppm
or 25 ppmto 2,000 ppmof fluoride ions at an anobunt of about 0.01%to
about 5% by weight, and 0% to 3% of a synthetic anionic polyneric

pol ycar boxyl ate havi ng a nol ecul ar wei ght of about 1,000 to about

1, 000, 000, preferably about 30,000 to about 500,000. [0082]Wen the oral



[0084}in certain enabodi nents, the oral care active agent of the oral
conposition conprises any of the follow ng exenplary additional oral care
active agents not previously di scussed above, including ct-ionone,
grapeseed extract; thynol, eugenol, nenthol, geraniol, carvacrol, Mal,
eucal yptol, 8-hydroxyqui noline and salts, copper (ID conpounds such as
copper (I1) chloride, fluoride, sulfate and hydroxi de, phthalic acid and
salts thereof such as nmagnesi um nonopot assi um pht hal ate, sangui nari ne,

salicylani]i de haI ogenat ed saljcyl anilides, dom phen brom de,

sul f onani (P¥Sh atkinigl Wﬁ‘é‘l"m‘i’lﬂ%‘; e heliged t dkeréage Hith anigsP B S maner et ap| nol .

[ 0085] The g alordhe/FAASI /i & i§ 9m1ga%ec%@n19é@}1 the @9@%& épéeﬁam%taﬂzscclﬁh

carrier. The carrier can iquid, sem-solid, or solid phase, Iin the
formof a llii?msiﬂ%ﬁMSIeﬁ’sféﬂleldé'rﬁffeﬁiﬂebfecl((akn@Iﬂu&hmgmv’@éftfﬂﬁia@tdét@ctwmompmwnigr s, and
prophyl axi,§ 119@1%%@%Memclggjt)§§etdn‘3 es(sloﬂ%lf WL 0G apﬁa%ﬁ'ig\%'?s g%ﬂgatgﬁm ’ |

medi canment, fil or an known to one skil1= 1nthe art.

Sel ecti on IWO@}Q&Iengimmf él’b,dmrmmmssmg adepmnnka%temrreﬁahmed@sﬁ red pr oduct

form osi ti.on of sent inventiqgn,can
made by anxanaélg q_ﬁ@ Qc%eiﬁge oi"rz%"ma comql(ﬁ{ ca%lcafie? F’%E‘%lﬁfﬁs&enh%%fﬂﬁﬁpgmla%t s to
make oral fmmxanpienﬂ)c)satmmmsandﬁﬂmd)m umlfs (Nedlao dsctbappLBn MlElelssed are set
forth in: ?évtEEtSt ates Pat e (a to Martln? . Cinical
Phani acol S8y FoI BeRt &M Bs ?@’é’gf o4 “ém(%l%‘% yHisAldosiggRel 1I"°r18“35p‘?§‘rsﬁl1

1989); Mo3Dg genddand By bddyegi (ﬁﬂiﬁe o@mapt SomfamesthandgfRapeirenat 95-ka( Danl el,
Susan J ~and ?o& ds., Elsevier Science Health Science Div.

2002) : anat%%)&alwqeﬁ khe %&Wﬁﬁeeil%cﬁu%w@w & Uehdrnpdheneides, v ed. ) .

[ 0087] ConviegdsinaRglent RELEEHLMESLHHOA R BreR1iEE & ﬁl@lbft%‘i‘mzﬁﬂf%e@@s‘iéo'ly%fss listed
above are wel [ known to the skilled artisan. Any suitable oral\l:é{acceptable

vehi cl e c&ipaorsedfmesyamplasoisHdsistiveagsnt agopis isiude andsesignsdiob it  No
4,894, 220 aﬁ&déﬂ?@ﬂoeﬁﬁncﬁéﬁm&% (D@I@Sﬁg n‘fﬁ&ﬁcg&ﬁ 1%11% {oR bk Jonﬂeﬂzgtarﬂ% oﬁ{eﬁsucfl he oral
conposi tions optionally include other materials in ad ose
conmponent §°1ﬁ’teé9’in6ﬂ§1d§/ﬂ’(§@3?dff pesadr wilhes disfioriered B swkampriosss. surface acti ve
agents, such agggsrfa I Scosity
nodi fiers and F} hi %:jikeng)trﬁ%%%ﬁrimggyéﬁdﬁﬁn%{?a 1 gﬁt@gm{ ﬁglgh %@gﬁéﬁﬁg’h@mt % yi ng
agents, efesiuulahps of nfimmatoryzeedatonmuthasitbet denijed thiom eswéaioeman@ agents,
flavor ag S o .er, and

conbi nat i g%&% g}?dég %%%% 1cld§) g’ﬁlﬁ%@r{%{%&% %CW%?AI%%% gy eﬁepg t ri but es of
each of t hedatmwtbammchgm in8smokiorpateonslase ermyndtbniofaeﬂd,mettdrhehas,n‘mmelye sone

common attri n serv. | tiple purposes wthin
too or mopeeareEeh KRBt B Nt mhnhd) PR BBl ey Ge R Cor e o

mat eri al Scﬁﬂ(ﬁ)xsgineﬁi(edhpo}f}(gblla@@ﬁmaﬁlb Pathivhye. ahekcsicddbolifot Haveibbdh iadplicadd t he
constltuentt gtlveln redie j.ncl udi ng e-B-r bqflavonmd(s)
a1 avat 85 P B Rb oo R g Sgra A S BTGB cormounds
sel ect ed fliseastNa3 088 ommslsmm:mﬁwnﬁmm agaltﬁmgwrmﬁah@ﬁ@umguﬁw above,
the carri e{f@ﬂa redi ent al so servsfél bi oavai | abi i ty-enhanci ng

agent, eif walgpy I@f""{rli‘te‘ééﬁ?“&%é‘ﬁ@}‘ lca?ﬁyéi*ﬂaﬂﬁ’?aya‘%lﬁﬂwnﬁuiP‘ﬁ@ atent for
the acti veifiaRel.eey 8n Ewa&ﬁ%ﬁﬂmb&@bf weef NhAﬁyﬁﬁtﬁﬁ@ldﬁﬁﬁlo\fj@a@Q@m s are

di scl osed_above in the context of the bioavailability-enhancing agent that

i ncl udes BCRiEP tepg fekcied Hagethe sromypensisdnedt mé@malg«em Hurhivradem kpippafes, an

| por t ant jAspEG! n@,fml@%m@&mw%%ﬁd y%&im@s&h ?&v can function as
surfactants, enulsifiers, foam nodul ators, or active ingredient

di spersion age&%@ Th%ﬁ!f?‘%@Iﬁé@hﬁf@ﬁﬁcﬁm%ﬁc@m@i i pittyfmimhtotshecae i ve

| ngr edi enbyCONR! ik YA dhahal TP A ARves (QbaRYBIRL engl By ITRARL IBALS where the
oral conposition has an actl ngredi ent conpri si ﬁg a catlonic¢ active oral
care agentxidg gpegigs wﬁ@flérerced cthigt Rt@h@lveaxygeespecmmﬁw&)@se ypichihchighiys that are
not stron ni nds can to the. at| oni c
active i n%%%{a'g gn@m YO%FLe%%l%nnf‘ 2 %I(lfi 1?110&‘%”%% 0avar A ag C?‘fdﬁ Su@fﬁxﬂ bl e
surface astionsdOay émtﬂmgeﬂ pw:lxuhbe{Hﬁ(Du),&md hjmh‘bxylv&rda:aw (Sl Sithel formatidreofRad] ext of

t he bioavailability/solubility enhancing agent above, are those which are
reasonably stable and foam throughout a wide pl-1 range. In certain

enbodi nents, one or nore surface acti agents are present in the oral
conposition in the range from about 0.001%to about 5% preferably from
about 0.5%to about 2.5% [ 0089] The oral conposition can al so 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

Pat ent Nos. 6,692,726 to Mdrgan et al. and 6,696,047 to Scott et al. One or
nore thickening agents are optionally present in a total anmount of about
0.01%to about 15% for exanple, about 0.1%to about 10% or about 0.2%to




contai n about 0.5-20% by wei ght of al cohol and may al so contain about

10- 40% by wei ght of hunectant, such as glycerine, sorbitol, and/or xylitol.
Sonme materials are comrercially avail able in agueous solutions, such as
sorbitol that is provided in 70% aqueous sol ution. Ethanol is one preferred
non-toxic alcohol, It is believed that al cohol assists in dissolving the
wat er -i nsol ubl e oral care agents, as well as the Mxture of free-B-ring

fl avonoi ds and flavans, in essence performng as a solubilizing agent.
[0092] I n enbodi nent s re an oral conposjtionis in the formof a

conf ect i o &} §FPULH pé%é’\ﬁ%aél‘ gellatr PHO@‘?SWS%“@Wlﬁ’r‘i‘i“i“él‘:?li/‘eél&ﬁﬁ“‘d e celenmi - sol i d.
Conf ect i onmgtiy. qz@diéd@@rﬁosmm\a&éﬂ ud@&qwnmwgwfah&naﬂlbns 1'3:“35}16%,(1 BZ8NG el fid1e
carrier typically conprises a |lozenge base material (for exanple,
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i nvention provides for met hods and processes of using the oral conpositions
of the present invention to treat and inhibit oral conditions, such as oral
i nflammatory conditions, dental plaqu and dental calculus, all of which
can lead to gingivitis and/ or perlodongltls Further, the present invention
provi des for commercial packaging to distribute and store the ()ni
conpositions 100981The oral conpositions can be applied to the subject in
any suitable manner, as is known in the art. For exanple, the oral
conpositions 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



Dentifrice conpositions of the present invention are nmade by conbining the
followng ingredients as detailed in Tables 1 and 2: Table 1 | NGREDI ENTS
DENTI FRI CE | DENTIFRI CE 2 Sorbitol (70% Aqgueous Sol ution) 20.85 20 20.85
20 Silica Abrasive G ycerin 20 20 Water 15.41 15.1 GANTREZ(r) 15 15

Sodi um Lauryl Sulfate 1.5

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.

[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 arl, 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, potassivm flueride, ammenium 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 {luoride, such as olaflur (N'octadecyltrimethylendiamine-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 efnploy an amount
sufficient to release about 300 to 2,000 ppni, more preferably about 800 to about 1,500 ppm
of flnoride ion.

[0072]  Invarious 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. Cne 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, tarirate,

. oxalate, malonate and citrate, stannous ethylene glyoxide and the like. One or more stanmous
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 cerlain 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
fon souree provides snperior anti-gingivitis efficacy. Tuther, 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% stanmous chloride.
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[6074] 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, zine citrate, zinc gluconate, zinc glycinate, zinc
oxide, zinc sulfate, sodium zine eitrate 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
saltva 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,

[0676]  The compositions of the present invention optionally comprise an H,
histamine receptor antagonist. H2 antagonists useful herein include cimetidine, etintidine,
ranitidine, ICIA-5165, tiotidine, ORF-~17578, lupititidine, donetidine, famotidine, roxatidine,
pifatidine, lamtidine, BI.-6548, BMY-25271, zaltidine, nizatidine, mifentidine, BMY-52368,
SKF-94482, BL-6341A, ICI-162846, ramixotidine, Wy-45727, SR-58042, BMY-254035,
loxtidine, DA-4634, bisfentidine, sufotidine, ebrotidine, HE-30-256, D-16637, FRG-8813,
FRG-8701, ﬁnpromidine, 1-643728, HB-408.4, and mixtures thercoﬁ

[0077]  The compositions of the present invention optionally comprise a
desensitizing agent. Desensitizing agents useful berein include potassium citrate, potassium
chloride, potassium fartrate, potassium bicarbonate, potassium oxalate, potassium nitrate,
stromiinm 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.

10078) The oral compositions optionally comprise 2 nutrient. Suitable nutrients
include vitamins, minerals, amino acids, and mixtures thereof, Vitamins include Vitaming C
and D, thiamine, riboflavin, calcium pantothenate, niacin, folic acid, nicotinamide,
pyridoxine, cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and mixtores thereof,

Nutritional supplements include amino acids (such as L-tryptophane, I-lysine, methionine,
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threonine, levocarnitine and I-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 Jeast 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 alse 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 sodivm and pofassium salts, The ratio of potassiumm 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 jon 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 poltymers and
polyvinyl methyl ether/maleic anhydride (PVME/MA) copolymers, such as GANTREZ®,
discussed above in the context of a bicavailability-enhancing agent.

{0081} In oxder fo optimize the anticalenius effectiveness of the oral composition,
inhihitors against enzymatic hydrolysis of the potyphosphate 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 polypliosphate
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 compeosition 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.

[0683] 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, caleium 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. Ilustrative examples of these include dicalcium
orthophosphate dihydrate, calcium pyrophosphate, S-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 pm to about 30 pm, for example about 1 g to about 20 pm, or about § pm to about 15
P,

10084] 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 (If) compounds such as

copper (1) 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, dentiftice
(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 carvier 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., 31d
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 1o the skilled artisan. Any suitable orally acceptable vehicle can be used,
such as those described in United States Pateﬁt 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-cnhancing 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 cerlain
embodiments, one or more surface active agents are present in thé 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, & pH buffering agent, and & 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-aloohol 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
humect’aﬁt, such as glycerine, sorbitol, and/or xylitol. Some materials are commercially
available in agueous solutions, such as sorbitol that is provided in 70% agueous solution,
Hthanol 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 cairier 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 {ilm, 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 $ubstantially semi-solid or a solid. Dentifrices typically contain
surface active agents, humectants, viscosity modifying agents and/or thickeners, abrasives,
solvents, such ag water, flavoring agents, and sweetening agents.

[0095] In one example of a dentifrice, the carrier comnprises 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,

[6096] In embddiments where an oral composition is in the form of a
medicament, such as a non-abrasive gel or oiniment, 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 agqueous 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,

60981 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 composttions can be

repeatedly applied to the subject over a number of days according fo & particular treatment

schedule to treat and/or inhibit oral inflammatory conditions, dental plaque, or dental

calculus. Instructions seiting forth the treatment schedule can be provided in the commercial

packaging.
{0099]

limiting example(s).

The present invention is further illustrated through the following non-

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
Sodivm 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 .3
Sodium Fluoride 0,24 0.24
triclosan 0 0.3
UNIVESTIN® 0.5 0.5
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0.3 0.3 0.3 Sodi um Lamny!

Sulfate 1.5 1.5 1.5 1.5 1.5 1.5 Water

Bal ance Bal ance Bal ance Bal ance Bal ance Bal ance
establish a pH of between about 5 - 8.

*Quantity sufficient to

Table 2
DENTIFRICE | DENTIFRICE | DENTIFRICE | DENTIRRICE | DENTIFRICE | DENTIFRICE

INGREDIENTS 3 4 5 G 7 8
Propylene Glyeol 2.0 2.0 2.0 2.0 2.0 2.0
UNIVESTIN 0.5 0.5 0.5 — (.5 0.5
Anhydrous Citric Acid — 0.6 - — o -~
Trisodium Citrate Dihydrate — 3.0 o i — —
Sodiam Fluoride 0.243 — 0.243 0.243 0.243 —
Sodium —_— - . . - 0.243
Monoflurophosphate
Stannous Fluoride - 0.454 e e o s
Staninous Chloride - 1.5 0.2 0.2 0.2 0.2
Glycerin 20.0 21.65 20.0 20.0 20.0 20.0
Sedium CMC 1.1 1.1 1.1 1.1 1.1 1.1
Iota Carragecnan 0.4 wamem 0.4 0.4 0.4 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 e - S -
Titanium Dioxide — 0.5 e 0.5 0.5 0.5
Sedium 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® XWAGS0- 10 10 10 — —
High Cleaning Silica
ZEODENT® 165- 15 3.5 1.5 15 L5 L5
Thickener
Flavor 1.2 1.2 1.2 1.2 1.2 1.2
triclosan — _— - 0.3 03 0.3
Sodium Lauryl Sulfute 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 brosh or other applicator to the oral surfaces.

[001.00]

The examples and other embodiments described herein are exemplary and

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

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

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

with substantially similar resuits.
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The resulting dentifrice can be applied with a brush or other applicator to
the oral surfaces. [ 001. 001 The exanpl es and ot her enbodi nents

descri bed hetein are exenplary and not intended to be limting in
describing the full scope of conpositions and nethods of this invention.
Equi val ent changes, nodifications and variations of specific enbodi nents,
mat eri al s, conpositions and nethods nay be made within the scope of the
present invention, with substantialiy imlar results. CLAIMS W claim

S

1. An oral conposition conprising:cjA%V@e-B—ring flavonoid; a flavan; and
an oral wearnenacti ve agent; wherein the oral care active agent
conprises ethyl |auroyl arginine hydrochloride (ELAM 2. The

conposi ti on laccor’tl %igf CHPETUANFOPPIIGAEr ei n the free-B-ring flavonoid and the
flavan are presentidkgspectiivegb; i n an amount of 0.001%to 5% by wei ght of

t he conposition. 3. The conposition according to claim1, wherein
the oral conposi ti'B¥ E8kpri ses the oral care active conpound present in an
anount of 0.001 tiQ oRYedy MEE ikt 4. The conposition according to

claim1l1, wherein the oral care active agent is selected fromthe group
consi sting of: arvhgfil Baewbsdraictibgeaent copmrisgieivd @ripl apinagbrdrochgiide
anti-caries @ggpy, an anti-tartar agent, an anti-attachment agent, a

bi ofi | m di sruption agent, an anti-inflamatory agent, an antibiotic, and
m xtures thereof. S.The conposition according to claiml, wherein the oral

care active 2‘?‘99”?1‘118%&9 dsﬁi%ﬁ_a@cogﬁx‘fgﬂo%&ihﬁ 1 CORRAN AL free-B-ring Nondill GnFREPOSI L1 ON

according to claimb, erein e oral care active agent conprises

2', 4, 4 flaven ahpesat esprgdvadxip-adiaptoeniyol 080 Hero §Yorby evegabanfthe compositiof.,  The
conposition according to claim1l, wherein the oral care active agent
conprises a cationic active ingredient selected fromthe group consisting

of : benzet hont um bl g, 08, QELERNILNSuin0XERL 816 oAEXANIIDR vofighal

pyri di ni um chl ori exl| al exi di ne, -cocoyl-L-ar gini ne met hyl

ester, N - | =.L-argini ne et hyl [ "= Gyl - L-argini ne propyl
cotor y pARERA Ao lldifeEhil on BROR: of ot GO G T A Gl ne: ot hyl
ester, 1\1"-latiroyl arginine ethyl ester,

2',4,4" -trichl oro-2-hydroxy-di phenyl ether (triclosan), stannous ion

source, fluari de Theobospuhoe accordi: toehins duwikecin dldrd candctiviexpem &s t her eof
8. The ¢ sition according to claiml, further.conprising a .
bi oavai T RBFY 1P BN SR Bt 2 P e g GO ALY S oF pfran

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.

0. 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
chioride, octenidine, hexetidine, hexamidine, cetyl pyridinium chloride, chiorhexidine, alexidine,

N'cocoyl-L-arginine methyl ester, N"~cocoyl-L-arginine ethyl ester, N*-cocoyl-
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9. The conposition according to claim8, wherein the

bi oavai |l abi lity-enhancing agent is at |east one of a solubilizing agent and
an efficacy-enhanci ng agent. 10. The conposition according to claim
8, wherein the bioavailability-enhancing agent is one or nore of: the

ef fi cacy-enhanci ng agent that is an anionic polynmer or co-polyner
conprising a deIivery enhanci ng group and a retention-enhanci ng group,

wherein the deliv enhancin roup e n dellv 'y aof th flavon0|d and
the fl avAMHIHE REPRY) C%“?rs@u%eaé %fa%%’“‘lnét”éﬂ‘tyrﬁ hsé"r?&‘? "4 BHIH “BHHAt es

r et ent i QRja@foyt AAginiht avenled 2end.diborbRararxPyipBedl ethbGWRisard b
sol ubi || zi ng aﬁent that is selected froman ether, a _ketone, a glycol, a

fat, anoBpeurceaflyqrige jpn squregzing dangayree, splisfnd Bvgrres hespfrect ant, a pyrrol i done,
a polypyrrolldone and m xtures thereof 11. The comnposition
according to claim8, wherein the bioavailability -enhanC|ggiﬁgent IS

selected frdm a E@P\}%’éﬁqst‘é‘%é?c%i&%d@ﬁﬁ?l%ﬂé“%%?vic?\‘ﬁi“agﬁ’@é\}é‘?aéf Y-ecul ar

wei ght &harﬂe&%ag&nﬁ)r%q]aﬁ)%mﬂ/@nw%lvml ¢ pol ym%'rl ¢ phosphonate pol ymer
havi ng an average nol ecul ar wei ght of 100 to 1, 000, 000. 12. An ora

conposi tion conprising: a free-B-ring fIavon0|d a flavan; and an oral care
active agenty Conﬂﬁl% §6:ﬁ|§bsf‘[xgﬁl h&oﬁlﬂ@@ Wit 8 AMrein the bioam&ﬁaﬁlynen%lﬂﬁlrg;r al care
e

active, agent ses ethyl Tauroyi argin inc hydrochl ori (RAH) .
13. The agepodileabione ax mmhdwfﬁglgta@el&la@wﬁ cacyaphaH@ng agsibri si ng a
bi oavai |l ability- enhancing agent for the flavonoid and/or the flavan

conprising at |east one of: an efficacy-enhancing agent and a sol ubilizing
agent . 10. The composition according to claim 8, wherein the bioavailability-enhancing

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 apent comprising a cationic compound; and
wherein the oral care aclive agent comprises ethyl [auroyl arginine hydrochioride

(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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