ORAL CARE COMPOSITIONS CROSS REFERENCE TO RELATED APPLICATIONS [0001] This
application claims priority to U.S. Provisional Patent Application No. 61/307,664, filed February 24,
2010. whichWOidtd/prfed by reference herein in its entirety. BACKGRO U021/ 02¢{Hf%e is often
an undesired interaction between the active ingredients of magnolia extract (or synthetic analogues
thereof) and components of the delivery vehicles used to formulate conventional oral compositions of
magnolia extract that reduces the effective performance of such oral compositions. Consequently,
there exists a need to enhance the sSORBAt; ARE SSIVNPORKEIN®DN of the active ingredients of
magnolia extract or their synthetic analogue compounds with other components in oral compositions.
A need also exists for enhancing the efficacy of the delivery of the active ingredients of magnolia
extract or their synthetic a e o R a2 O A
bioavailability ¢gdabHse Hdtivpphgrediatians priority to U.S. ProvBlMIMPBIRYt[AQPR{atomEembodiments
of the present jvepion, Pravids amethodigh srhaneing he solubllfy. ofan active ngredient found in
magnolia extract, comprising aamlfglﬂ/g propyléne glyco With the ac

ve mgredlerﬁf.lr}n some
embodiments, @W&ebr more active ingredients are found in magnolia enact. In some embodiments, at
least one of the one or more active ingredients found in magnolia extract is selected from: magnolol;
honok ol;tetrahydromagnolol(5,5'-dipropylbipheny1-2,2'-diol); tetrahydrohonokiol
(3',5-dipropylbipheny1-2,4'-diol); n-buty!l maéﬁgm%utylbipheny1-2,2'-diol); and a combination
of two or more|tdoeegofiheradsestizadimendssatthaeresent aveatiompratide agnelilaed of enhancing the
solubllity of & synihetie analqae of anacive ngredient ipundinmagnolia exlgact somprising
admixing propy ene g?yco with the synthetic aralogue. In 'some embodiments, the synthetic analogue
is selected froreisepsapyH risagmnolvk s obutghimagnotdl amepadichtoromaggrsiod. ¢ntsomdatmbodiments,
the active ingredignisahd priepwensahyrahass mixed Wéﬁhc@&ﬁéﬁﬁ&%@%@%%&ﬁfﬂ%eilé)0041 In other

embodiments, the invention provides an oral composition comprising an active ingredient found in
magnolia extrdct Bt é‘sme%c hansguith &P BB ole RS VR O EHALISR REINGACESEable carrier.
100051 Furthengmbadinenis piovideasneaihaktof dyadidig andisgase dipeanditianioither oral cavity
comprising: proyiding.a,.compasitan.comprising.an adfive ngredient foundin madnolig extract or a
synthetic analogug thereof; propylf(lepne g?ycbl; and an ora ]Iy accep Able arrier; and applying the
composition toltheayapEalitypeive supjetents dedlatraiépirragne Beiboditientsarhle@smposition is
applied to the gsal AN i féHn?gS’ﬁ{m Bf QRsVERle dTSRMS SRR he armposition is
applied to the oral cavity for up to 2 weeks. In some embodiments, the composition is applied to the
oral cavity for ABEFBEIEEERS more than 2 weeks. DETAILED DESCRIPTION 100061 The methods
and compositions of the present embodiments impart advantages over the prior art compositions by
providing an oral composition that is well solu%@@e, and highly efficacious against bacterial
infection and/or inflammation in a mammalian subject. Further, some embodiments of the present
invention com#f¥Blonogreraareodintbrtseetite pigredisnenidmiugridtia exaast of GOURTiTye expressions
"carrier’ or "aqueQURIEAIHANT AF sQrAlYnarCeRiARIgaa gk AN HIRHAN QuahavthiRidesssiption denote
any safe and effectjve materjals for use herein. Such materials include, water, solvents, etc., that may
contain a hum%@&ﬁlegﬁcﬂyﬁglgmléﬁh? 6P RINSESHISH an P iRk SPRERSP e BF SYalfPScceptable
carrier also maytinclngedidaitioraodeniiirioegnohapoments Isychasitibigkenring agkeats pienic active
ingredients. buyfafing A0BNS,AMHEAISUME ARERI S ARIAGYS RRIEN DA MAlR AR, RE e sources.
alkali metal bicarbonate salts, surfactants, titanium dioxide, o?orlng agents, flavor systems,
sweetening agéaga0BhtimideasidPgentarfetiemagened, deSehstipiery by StdindieBucing agents,
and mix'.u.Jres tﬁa@gﬁ{%qgﬁihall qgrﬁmgﬁgglfa@pgefgﬁggug%@peﬂaﬂ%@[e Igzyggcyl%ilght qg,thi ora! care
composition, upless atherwise specified. All measurements_ are made at , unless otherwise
specified. 100%%3‘}1?‘“’38%' %t]ﬁifgﬁél;e@ pﬁoﬁoéﬁﬂn(?lté?ﬁls?fih%”ais%‘ioglﬂrg o &drtatitimerical value
(e.g., temperatumbodiretpis ahegntehtompoine pisyelte d nsethehof ¢ohdariogatitiadivallis, ¢lus or minus an
additional value fiahuithiRg HNIPE a0 b Recsne ARG ardinaty llin the.arh figpending on the

variable and the degree of measurement errortypically associated with that value, %l%xample, a
given temperatiaasuriopEl ensogrsd oty the sepsesniin avwreer difmspBRigHPeENsitotheciude up to
10% variabilityygiNes the-iastisimestitasd itomersprspinentesnpriatiyisud008i8b Bpme embodiments
of the present invention provide a method for enhancing the solubility of one or more active ingredients
found in magnolia extract or a synthetic analogue thereof, in an oral composition. In some
embodiments, the method comprises admixing an effective amount of propylene glycol with one or
more of the active ingredients found in magnolia extract or a synthetic analogue thereof In some
embodiments, at least one of the one or more active ingredients found in magnolia extract is selected
from: magnolol, honokiol, tetrahydromagnolol, tetrahydrohonokiol (3',5-dipropylbipheny1-2,4'-diol),
5,5'-di-n-butyl-bipheny1-2,2°- diol, n-butyl magnolo]r (5,5'-dibutylbipheny1-2,2'-diol). In some
embodiments, the synthetic analogue of an active compound of magnolia extract is selected from:

isopropyl magnolok isobutyl magnolok and dichloromagnolol. In some embodiments, the orally
acrcentabhle carrier doec not contain nronviene alvveol ac 3 hitmeectant |n other embodimente the orallv



[00011] Some embodiments comprise a method of making a solubilized oral composition by mixing:
from 0.05 to 10% by weight propylene glycol with at least one of the one or more active ingredients
found in maYbAYM EX¥82 or a synthetic analogue thereof; and an orally acRptabie0éHAIer1 Tn some
embodiments, the propylene glycol comprises from 0.1 to 5% by weight of the composition. In other
embodiments, at least one of the one or more active ingredients found in magnolia extract, or a
synthetic analogue thereof is present in the amount of from 0.05 to 5% by weight of the composition,
preferably fronflGhiogsBegeioly i kest tabedimgoisitiba a¢ OGOMRtedenthad enbpidiraehtsodf the present
invention provige g{px@gamgmigp&mg{gsj%eg) an effective amount of propylene glycol; (ii) at
least one of the one or more active ingredients found in magnolia extract, or a synthetic analogue
thereof and (il SW*bralfy 33&pt%f6'l’é’£3ﬁfé§z IfPEorEBHWoFYAES, (e Sral cerrpssition is an oral
care compositiesmBR0ik34d napraergrabiedinianis ithecomposiions are yeade inhipibthe excess
production of cgllyla megiators ot nflammationn. oral Hissyes at sites of inflammation caused by
infection, environmental tt XINS,”Or trauma in f oraFgawty.aln some embodiments, an effective
amount of at 1d8808nekfuftime enbodmabieractide ingeddidoistienting mdinegaoliaz@xtitaot,dr a synthetic
analogue theragl seuses nGIgHels0T RO RYAIIAMIMAIARHBRdIAQLa Adgaalely (o reduce the
S

concentration in the mammalian subject to basal levels in the oral tissue of the subjects treated,
without unnecdQ4adik? Sasarliasitlash M ailats Aneingtsrhetoinprondons lysdomd atbodiments, at
least one of therelte @cepattcaciiierngiediphisd auncbinpnagnoliaextacka9ip syntheficanalogue
thereof, will beigrrleeségr%hépet e %lrrggugtereggged ntttg Q é/go?ﬁe df%sired tE@ra eu%’c or r%ro%)%actic effect in
the human or Iower animal subject to whom the active 8 adminiete e Withdtit YRyt Riverse side
effects (such adptbxieity, nerftatiohowr wiekgibregponsdhdiomncths atp witlhmisewptindlde benefit/risk
ratio when usegdn e Mmaprenghiiisiaigntet.hbesnreiic.aataandsiectve appuatof the active

ingredients will vary with such factors as the particular condition being treated, the physical condition
of the subject, THe HARRES UGHRLIF PR SRTTiRaRY) ViT&Sspecific compound used, the specific
dosage form, the carrier employed, and the desired dosage regimen. Those skilled in the art will be
capable of determining a safe and effe glﬁ(ﬁ @%’wredient to use in the compositions and
methods, using the guidelines provide?hwenﬂr}ﬁ%%. y sensitive tissue, high concentrations
of magnolia méPPeiterihgllyeibests irtindticaraprdiiracesbatbeinflmseniatorboditetshanpetuce it. While
the potential foasiditienal inflammatian i&%@%ﬂ@ﬁ@%@%ﬁﬁﬁé%\@%%ﬁ%@&gﬁ Hatys and

e

response to irritants, as well as other variables related to treatment, it is preferred that the one or more
active ingredie¥td fSOHE HIhaghisti Bk utigh b retiisasipttn st M s ie therdertiog pradiefed to the
subject at a nanflartatiigrconeenitatiaiaByutjanirritaiing’, Kismearidhaintie cartastehthe oral
composition wijth gggogrc%l n?ar\ﬂ%’ogg %rnal%rrgrgﬁ'%nc 1uVl:e)?jlenctr((;I es noqirllgcr% 1Se soreness, pain, redness, or
roughness, nor does It exacerbate or worsen inflammation 6 the OFal tisaue. f(56016] In addition, the
concentration §I08 od&corwisracstiviaingrediémydourdtinen ag fiotidl e rocotade aayinthetic analogue
thereof, in the grakeomrasikian wil vasy-seneading andeliveniferm.Hesagesaginensend benefits,
pathology, and/or the indjvidual therapeutic requirements of the subject(s) to whom it is administered,

and as such, it FESntWiPIRE A AR S BRI o TR iFfGrels DBy SSBH IR YRFS3S recognized by
one of skill in thelass Algdéimnadhp; thexgdindenttatiotikef thk-aative tigradieniseigdypicatiicdependent
upon the form. g1, g'al GRMRASINAN iRk SRl Manihrinsgs, iRicglly ave 4 elatively low
concentration of an active ingredient, whereas dentifrices, gelfs, or toot pov%daérs ave a higher
concentration #6t&EHRETRtp s AxiEcdegverals dosagfeubstadiin elassiof piipansiomttikéwise,

confectionary saamnasitionedypisaly havaa sRlatyeivehighcongentation el activaipgidient to enable
sufficient disper?ion as thety dissolve or are masticated. [00017] The term "confectionery composition”

as used hereif IEHSEERWIRY YuiKEEita S¥aRl U GRELe taBmiToBRhqgealid sstiges. Saliva
dissolves the lazagdesershenvghige gumtproaddotjangoremadasipianiadogontact with oral surfaces so
that the activeyj dient i t, bead ar chewing,gum form is adequately delivered to the
oral surface ta[r‘ggtge?d,%\r/?ﬁelzprﬁ: %ég%%%%%gﬁ%ﬁgéd“%)%%‘féﬁ‘%é rfg fred lt%rlhé)?e%,et Eﬁefgéreessions "extract
of magnolia” iOmRAgjfeNavalaraetheieifsterari fsdratt frensserdadnidexmedendrks ‘6F andtant from the
Magnoliaceaedfappilysesipebi agiMagnolia officinalis, (hereinafter "magnolia”), or a synthetic or
semi-synthetic equivalent of such an extract or an active component thereof In certain embodiments,
the oral composition comprises one or more active ingredients that have been isolated from an extract
of magnolia or made by conventional synthetic methods.In other embodiments, the oral composition
comprises an extract of magnolia. Preferably, extracts of Magnolia Cortex (the bark of Magnolia
officinalis) contain active compounds including: magnolol, honokiol, tetrahydromagnolol
(5,5'-dipropylbipheny1-2,2'-diol), and tetrahydrohonokiol (3',5- dipropylbipheny1-2,4'-diol), which have
demonstrated bactericidal properties against representative oral bacteria S. Iniaans, F. nucleation, V.
parvula,naslundii, gingivitis in in vitro tests. It should be noted that any plant from the Magnoliaceae

family is suitable for extracting the active ingredients used in the present embodiment. 1000191 In
come embodimente the eviract containe an antimicrobiallyy effectivve concentration of a comnoiind




Nlagnolol Honokiol [00027] Additionally, tetrahydromagnolol (5,5'-dipropylbipheny1-2,2'-diol) and
tetrahydrohonokiol (3',5-dipropylhipheny1-2,4'-diol) are hydrogenated analogues of magnolol and
honokiol, re¥yeetiEo#id they are often found in the extracts of magnolia PATAUS3HLERMEY be
included in the oral composition. Furthermore, 5,5% dibutylbipheny1-2,2'-diol (homolog of magnolop,
may be also included in the oral composition, and the synthesis of this compound can be achieved
through conventional organic synthesis by a person of ordinary skill in the art. The structures of
tetrahydromag8f9 (5 Bremghopy ihip Hevsyrimp apdotiairasr ks disHoneskabla(gesin numerical
dipropylbiphenylne & diebhiesh &l -diepribiphenydmdedio) {Romolng.af dnaanpiollare shown
below. tetrahy dromagnolol OH tetrahydrohonokiol [00028] Orally acceptable carriers for use in
the invention iNAIGHE e ESHISHAB ALY LBk AIA Ra o e HnderigrhbYBHEMa LR o0th powders,
prophylaxis pastésamekiflh iindes;rto depaemgumsicbeads]and the lkerand ateapnanaditlly described
herenafter. It is,grefeire at s arally aceemtable cartien doss ol cause lfatian, syeling or pain
and does not typica pro%uce an allergic or untoward reaction SUch as Gastric upset, nausea or
dizziness. Selépdentetdpuciicesnie heongporbrmyisikilpendaneonithéndediee prod@t form, including

dentifrices, tom@g,@@mwﬁ@ﬁqﬁeﬂ@gﬁy%&g@@t@g,tggg,lé;lgtﬁ;@ses, lozenges, gums, gels,
paints, confectionaries, and the like. [00029] The term "mouthrinse"” in the present invention refers to
oral compositi6H Rkt 2ESuSRAHEIRM qal RechArsierinyGRICEs MRSt WREROLoEaY, or rinse. In
such a preparatibanthe oraltylabizpiathiacar iarréynicatynaas antaguadus phaseiaaxpiising water or a
water and alcofiol miiute: FUTNEL RaioWs, emBPdmEnty, he pral carmier, fldes g humectant and
surfactant as described below. eneraﬁy,’ the welght ratio oll Water to alconof is In the range of in an
amount of 1:1 wstodi corefesesbiBiting 20:¢fteadvin oreopnéfel andpichawbdol Thightorsl amount of water-
alcohol mixturg,incthis PGS PrERAGUAR IR RIGRIMABRN2ABaUAt 6f 104.18R8i9%nel R Preparation. In
various embodiments, the alcohol is typically ethanol or isopropanol. [00030] As recognized by one of

skill in the art, f&8Falll S8 EAILERMET 8t FrstoPBs &t T/ aRRiIGH MLy AR THIMSHSES variety of
other conventifonatl dctiveringredients iknetanetbfane ahskil sl thenakipinaluslipgrantigptaciue agents,
whitening age tibacteri ents, tartay contrgl {anticalculug) agent, anti-caries.agents, sensitivity
agents, and th%?ﬁ(%ggtr}ggé%ﬂy?@ég cﬁait r%pggg}géen@tés%nb(sﬁgﬁ’tiaﬁ?rglgu@gt%nglgth‘?cggégf the

anti-inflammatés). ahbugtibagtelodl (ActivtingFeighand-fotindith- mbygpotia exdredimertsyHihetic analogues

thereof. 10003} Al REkRLaLGH liguidand Qthstpierarationsial teLrakcamnpeitipnpf the present
invention is generally in an amount of 4.5 to 10. The pH can be controlled with acid (e.g., citric acid or

benzoic acid) 5PBREY (e ey aluniRYURdxid¥1ear Shirrerh (R UsaRER Y rate, Wen$¥ate, carbonate,
or bicarbonate;naisdahiemshyidregdty plrogphisitecorisodiem ihyolioge prphdsphatecdbnexample).
100032] In varj odi us.Qr mpasition (e.9. Mo thrinsre contains a
humectant. Thlﬂe8 %%ﬁ%ga%n?sﬁggﬁét}g@%%ﬁ%ﬂ%%%?%?n%eclfglrgt%,(?ﬂ%cﬁ gg%?f/%se |n0)%¥18n§orbitol, and a
polyhydric alc8h§P5uch as hexylene glycol, or polyethylene glycol, although the use of polyethylene
glycol as a huppgeiant isvadditiapotadisisedppnbancadme sphiliyiaf thesaebvie dagredient is optional
The humectant content typically is in the range of 5 to 40% and preferably 10 to 30%. [00033]
Surfactants sUitSHI& P ESBSERBNTSPHE if‘és}gr{‘f Y SRR RREFE o VB bIsRE and
zwitterio_nic suyfac@dnhg. drieeos umfactaeitvasingtbdienpr doemt in_ thazadgjire extsacrak cosgpdsiitons of the
present InvertigndD.a" AT, A AOTHANG IB-RERIETBRNID 2R NAINLARARILR 2526 1000341 The

=0
oral composition according to the present invention may optionally inc other materials, such as for
example, cleaPliPRy kgeslscolaciupiigatents; sivetteAiny agims thedtraaponitaents, dbefactants, foam

modulators, abhasivpserid] Anedifying JgeniSBWPaanis: reaistizers, medth feabagents, colorants,
abrasives, preservatives, fluoride iolsour%e, S?Iiva stimulatin% a%ents, iré]ollients, viscosity modifiers,
1Bt8

diluents, emulSfidrs, Wt HR ACSRBIHATSRS theFesr/4r BIhShERE Uit iaybe added to the
oral composition iwelgide pforthexanmubesitswaeténibdyadrent Suthtas38acbhannigbt sdditien saccharin,
alcohols such&&gg@gﬁg!, fluoride ion sources such as sodium fluoride, as well as glycerine, sorbitol,
polyethylene glycols, Poloxomer polymers such as POLOXOMER(r) 407, PLURONICID F108, (both
available from 8RB CHIbTRaBEPIENSAHONYR/BESIIE NXFPUPIIBRIE8e st er4b E@UOsiE@stor oil, menthol,
and the like. Itisnprdpistopdihatevihite: 808! o pitphLRsSOfeagh oft thesehrver aatededes of materials
may differ, there may.be some common attributes and any given material may serve multiple purposes
within two or 8F& B SGHES é%ﬁ’ésrié)glgq Matslfat fal"—ﬁ’étfg?gb AHPELF R IRER AT Ak selected for
compatibility with the active ingredients found in magnolia extract or synthetic analogues thereof as
well as with other ingredients of the composition. [00035] Flavorants among those useful herein
include any material or mixture of materials operahle to enhance the taste of the composition. Any
orally acceptable natural or synthetic flavorant can be used, such as flavoring oils, flavoring aldehydes,
esters, alcohols, similar materials, and combinations thereof Flavorants include vanillin, sage,
maijoram, parsley oil, spearmint oil, cinnamon oil, oil of wintergreen (methylsalicylate), peppermint oil,

clove oil, bay oil, anise oil, eucalyptus oil, citrus oils, fruit oils and essences including those derived
from lemon orancde lime adaranefriiit anricot banana Aarane annle <trawherry cherrv nineannle ete



[00036] Sweetening agents among those useful herein include dextrose, polydextrose, sucrose,
maltose, dextrin, dried invert sugar, mannose, xylose, ribose, fructose, levulose, galactose, corn syrup,
partially hyd\dh28d/t964%h, hydrogenated starch hydrolysate, sorbitol, man®itol/UAKHI/0Ae8kitol,
isomalt, aspartame, neotame, saccharin and salts thereof, sucralose, dipeptide-based intense
sweeteners, cyclamates, dihydrochalcones, and mixtures thereof. [00037] Mouth-feel agents include
materials imparting a desirable texture or other feeling during use of the composition. 1000381
Colorants amcHy thidsn fsally) sereipdisdtiispidinoms, enhoslingass s samnpaliariitg a particular
luster or reflectyity.susR asiRaililg agents. In various embodiments, colorants are operable to
provide a Whit?ﬁﬁr Iiﬁgt-colored coating on a dental surface, to act as an jndicator of locations on a
dental surface A Ry & hEERe e FRRAVEN WA eUBIYHE BoMD ORI At teenSSEfRy appearance,
in particular cojordandéar opasitinlaf thediampositiarltoneniiancaatiralctissnasitoding cohsumer. Any
orally acceptahiealorant CAL AR SR INSIUADG GG s, and RIAmEniSylale, PR, magnesium
carbonate, calcium carbonate, magnesium silicate, magnesium aluminum silicate, silica, titanium
dioxide, zinc olidentedmpersnentroedewd itaerorphod xidssstiepd o hherosigmiereseyanide,
manganese ViglgtedltraTiagne iiitaniated migaebismuthmerhiortaanskrbtyasdhereof One or more
colorants are gptignally present in a total amount of 0.001% to 20%, for example 0.01% to 10% or
0.1% to 5%. [05Y3d] A sBFHYE ¥mBbdRIMHEMmAIYRal BEHROSH S HEbréteftdhtentisn may
comprise an optiaratrativasivethes efernfoslexasnpecasoa pedis hinegage mic Anyl aially adcaptable abrasive
can be used, by, e, fnencse RArlisle.sizel. And amannt ot Abasive shoyld pe-selgeted so that
tooth enamel is not excessively abraded In nofmal use of the composition. Ultable optional abrasives
include silica, 18P@kEmpresinnghembasiverpeafprateansilidatlor ers adrnigesdagiite ahgmihentinsoluble

phosphates, calaitimcHBARAE RRLLMBHUresHineie ofn ABRNGISOIURIR RROSREGE S USRIl as
abrasives are orthophosphates, polymetaphosphates and pyrophosphates, lllustrative examples are

dicalcium orthSB‘r?ng’Ff&Pér%qﬁ?/(ﬁ'f'a‘{fe he AAeStRY PirapRBS AR PRERS R CHSFOBhEE SHAR Hicalcium
phosphate, caloiwn gnadyrhetbjpbiosphhade ahdatibel ubidmoditer g elytinetaphibspldateselddH401 In some
embodiments, the gopapgsitions. o fhe peesent invertion optionally comprise a tartar gontrol
(anticalculus) agent. }Partar control agents among t%os use?gf)ﬁgrséin inciude salts 0 any of these
agents, for exapaptaatie peardiinsietiandarnpad muthe seanicphbdphateentioe poiyphesphates (for

example pyrophrsphpdaskipe Matunanrerarast fanicrReld (AMRS) whal¥olatinsifoRrates, polyolefin
phosphates, di ho};gponates such as azacycloalkane-2,2-dj hoslPhonate.s

: e
azacyclohept Ah RSO ieedkae N I et £eDLiEpR R athg-s?,@?‘éﬂﬁﬁ%gﬁ‘h‘f?n?é acid,
ethane-I-hydroxondytediphosphGfimpcidd HdOR) andpetindnsed; thenipeific-diphedphonte,
Phosphonoalkafia Rl AaidSAndk.lier BN AAMIGRNORRNRGAY BOPARERIRIS salts nlude
monobasic, dibasic and tribasic sodium phosphates, sodium trlpolyp‘hosp_ ate, tetrapolyphosphate,
mono-, di-, tri-@htPteehdesiaiipgre phesHdec tsshmr T mEraprosRtiens digenn the
hexametaphosphaisiansk atytmesothererk 04l inother@panrditaents, the oral compositions of the
present invent] tionall mprise a fluoride ion source, useful, for example, as an anti-caries
agent. Any oram)goa?g&epﬂ’aﬁ%ﬁﬁﬁﬁ%ﬁﬂ&%%ﬁ%%g SIS lﬁ‘bé}%‘boB%tIB%iﬂ?ﬁe,né‘GH?um and
ammonium fIuMeMdmm@MnﬂpﬂﬁoW&aﬁst&mﬂb@ﬁMd&dﬁtdWhilﬂumidﬂqramine fluorides
such as 0'at'urf&\';f@ﬁ?oquxﬂﬂm*amp@m@ﬁawuﬁﬁ e (ERRANR L AYArofiyouide), and mixtures

thereof One or more fluoride ion sources are optionally present in an amount providing a clinically

efficacious ant6ERNSS Lol fudyivelieh ¢ehssrieoispeditHeIououat i rirtrsddhmodiments, the
oral compositigis &cthe preseatinventigriRptionalhd coMpLse RaSalivacstinrulating.agant useful, for

example, in amellfg)ratit n oftdr mo%ha@n%loraélf/ acceptable,tsa.liva stimulating a%,ept can be used,
including withSUE fMITA0EH TouPARYS S(E A a8 it 4R HARR S G480 e, ipic, lumaric
and tartaric aciaga@my] mixtveesttthet dof ©necrfribcesdkivaptsiticiating: dgentd eretgptianally present in
saliva stimulatiygy RS IRa) EONT!LRA04 1 Jyetalher smaorIsls dhe, gialgampositions of
the present invention optionally comprise a nutrient. Suitable nutrients include vitamins, minerals,
amino acids, dhekfRfxhatesrteress VitamniERAlits ¥ibisie C and D, thiamine, riboflavin, calcium
pantothenate, (0iais), falia@githn)icetioasvidiaipyidayuae oy anncabalaminedsht- aiRHaghenzoic acid,
bioflavonoids, and mixtures thereof N tritional supp%eme ts include amino acids (t uch as
L-tryptophane P&y 2iHe &thionh & YA ARECRET SRS ING A r2L SRR BHORIES (such as
choline, inositol, betaine, and linoleic acid), and mixtures thereof [000441 In some embodiments, the
present invention provides a method of treating conditions associated with the presence of oral
bacteria comprising providing an oral composition 4n accordance with any of the above-described
embodiments, and applying the oral composition to the oral cavity of the mammalian subject. In some
embodiments, the method comprises repeating the application of the composition multiple times until
the desired anti-bacterial and/or anti-inflammatory effects are achieved in the subject. 1000451 As

referred to herein, "inflammation” of the oral tissue generally refers to a localized protective response
alicited by inittiryy or dactriictinn of ticeciiee which cearvec tno dectrovy diliite or cedriecter bhoth the



conventional mixer under agitation. The resultant mixture is agitated until a homogeneous gel phase is
formed. A pigment such as TiO, is added into the gel phase and any acid or base (e.g., NaOH)
required to yoptIHEAN2t0 6 to 7. Then organic thickeners, carrageenzin, 26d/CR011428HdAded.
These ingredients are mixed until a homogenous phase is obtained. The mixture is then transferred to
a high-speed vacuum mixer; where the silica abrasives, and the silica thickener are added. The
mixture is then mixed at high speed for from 5 to 30 minutes, under vacuum of from about 20 to 50

mm of Hg, prefepapinabdiutdstvaiin T desfas sepimmmasig s ot feehpdegyhotnal/extikts or their

active ingredigntgaeatheaadded tQthedlawobpiheThe largroilans magnalisacives:.age added to the
mixture. Surfactants, such as sodjum lauryl| sulfate $SLS) are added last. The resultant product is a

solublized, staBis ehilatiSoRCHBIAGY dREINE At Rt NerSBIe b LR U BaY $PBUALt. Example 1
1000541 A solubilipecddihg efitcaCibild mr#compasitviocoytainng propplene ) yieoheainac
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Sylodent XWAGSRdEht, whereas dentifrices, gels, or toothpowders have a higher concentration to
achieve the same delivered dosage based on ease of dispersion. Likewise,
confectionary compositions typically have a relatively high concentration of active
ingredient to enable sufficient dispersion as they dissolve or are masticated.
[00017] The term "confectionery composition” as used herein includes chewing
gums, and orally dissolvable tablets, beads, and lozenges. Saliva dissolves the
lozenge or chewable gum product, and promotes prolonged contact with oral surfaces
so that the active ingredient in a lozenge, tablet, bead or chewing gum form is
adequately delivered to the oral surface targeted, when the product is used.
[00018] As referred to herein, the expressions "extract of magnolia" or “magnolia
extract” denote an extract from dried cortex, or bark, of a plant from the
Magnoliaceae family, such as Magnolia officinalis, (hereinafter "magnolia"), or a
synthetic or semi-synthetic equivalent of such an extract or an active component
thereof. In certain embodiments, the oral composition comprises one or more active
ingredients that have been isolated from an extract of magnolia or made by
conventional synthetic methods. In other embodiments, the oral composition
comprises an extract of magnolia. Preferably, extracts of Magnolia Cortex (the bark
of Magnolia officinalis) contain active compounds including: magnolol, honokiol,
tetrahydromagnolol (5,5’-dipropylbiphenyl-2,2’-diol), and tetrahydrohonokiol (3°,5-
dipropylbiphenyl-2,4’-diol), which have demonstrated bactericidal properties against
representative oral bacteria S. mutans, F. nucleatum, V. parvula, A. naslundii, P.
gingivitis in in vitro tests. It should be noted that any plant from the Magnoliaceae
family is suitable for extracting the active ingredients used in the present embodiment.
[00019] In some embodiments, the extract contains an antimicrobially effective
concentration of a compound selected from the group consisting of magnolol,
honokiol, tetrahydromagnolol, tetrahydrohonokiol (3°,5-dipropylbiphenyl-2,4’-diol),
isopropyl magnolol, isobutyl magnolol, and n-butyl magnolol (5,5 -dibutylbiphenyl-



Titanium dioxide 0.5 Sodium lauryl sulphate powder-NE 1.5 Flavor 1 Propylene glycol 4.5
Tetrahydrohonokiol 0.5 Total 100 Example 2 [00055] A solubilized and efficacious oral composition
containing pRspIedoghléol and 5,51-di-n-butyl-biphenyl-2,21-diol, a structlR&TARGG(R S tagnolol,
one of the active ingredients found in magnolia extract is shown in Table 2. Table 2 Ingredient Amount
(A) Purified water 29 Sorb tol 19.45 Glycerin 10 Sodium CMC-12 type USP 1.1 lota carrageenan 0.4

Sodium saccharin-USP o
2,2°-diol), and a combination of two or more thereof. In other embodiments, the oral

composition comprises one or more active ingredients selected from the group
consisting of: magnolol, honokiol, tetrahydromagnolol, tetrahydrohonokiol (3,5-
dipropylbiphenyl-2,4’-diol), n-butyl magnolol (5,5’-dibutylbiphenyl-2,2’-diol), and a
combination of two or more thereof; in an amount effective to treat bacterial and/or
inflammation related oral conditions in a mammalian subject.

[00020] In some embodiments, the magnolia extract can be prepared by way of
extraction. In one method of extraction, the dried, crushed Magnolia bark in the form
of a powder is sequentially contacted with ethanol, methylene chloride, and
cyclohexane to form in each step a concentrated paste, the last paste form being
dissolved in heated petroleum ether at about 50°-60° C, and then dried under vacuum,
the final extraction yielding an extract containing about 5 to about 10% by weight
honokiol and about 15 to about 25% by weight magnolol.

[00021] In another method of extraction, the Magnolia extract is prepared from
dried Magnolia plant bark and can be made by extracting the bark using an
appropriate solvent. Preferred solvents include methanol, ethanol, methylene chloride,
hexane cyclohexane, pentane, petroleum ether, chloroform, hydrochloric acid,
ethylene dichloride, and hydrofluoroalkanes, such as 1,1,1,2-tetrafluoroethane or
HFA-13A. Generally, one part of plant tissue (dry basis) is extracted with 5 to 50
parts, preferably 15 parts to 30 parts of solvent using an extraction apparatus where
the solvent is contacted with the bark to obtain a concentrated paste which is then
subjected to one or more additional extraction steps with different solvents to further
concentrate the originally obtained paste over an extended period of time, preferably
about 6 hours to about 1-2 days, more preferably for about 1 day. In one simplified
method of extraction, the dried, crushed Magnolia bark in the form of a powder is
contacted with a hydrofluoroalkane (such as, 1,1,1,2-tetrafluoroethane (HFA-13A)) to
form a concentrated final extraction yielding an extract containing 5 to 50% honokiol
and 5 to 50% magnolol.

[00022] In yet another method of extraction, the magnolia extract is isolated by
supercritical fluid extraction (SFE) using carbon dioxide (CO,). Supercritical fluids
are gases with properties between that of a "normal" phase of gas and liquid. Pressure
variations control the properties of the supercritical fluids, which can range from more

gas-like behavior to more liquid-like behavior, depending on the application.



0.3 Sodium fluoride 0.24 Zeodent-1 15 8.5 Zeodent-165 3 Sylodent XWA650 10 Titanium dioxide 0.5
Sodium lauryl sulphate powder-NF 1,5 Flavor | i Propylene glycol 4.5 5,5'-di-n-butyl-bipheny1-2,21-diol
0.5 Total 100Y020MiMet?® [00056] A solubilized and efficacious oral compoB&bY ¥ IARMAE propylene
glycol and synthetic honokiol, one of the active ingredients found in magnolia extract is shown in Table
3. Table 3 Ingredient Amount (%) Purified water 32.51

Supercritical fluids use a solvent that is readily available, inexpensive, and

environmentally safe (CO; and H,0O). Carbon dioxide is non-toxic, non-explosive,

readily available and easily removed from the extracted products. Process

temperatures for SFE are generally low to moderate. Thus, SFE produces nearly

solvent-free products, and further avoid any potential deterioration reactions.

[00023] Additionally, natural contaminants that may be potentially present in other

extraction methodologies are generally absent in the SFE extracted product. For

example, compounds such as aristocholic acid and alkaloids, such as magnocurine

and tubocurarine, are maintained at low concentrations (for example, generally less

than 0.0002 percent). Thus, in the embodiment where the magnolia is extracted by

SFE, the extract is substantially free from chemical alterations brought about by heat

and water, from solvent residues, and other artifacts.

[00024] As used herein, "extracting”" or "extraction" of a solid or liquid material

means contacting the material with an appropriate material, such as a solvent to

remove the substance(s) desired to be extracted from the material. Such an extraction

may be carried out by conventional means known to one of skill in the art, for

example, by using an extraction apparatus, such as a Soxhlet apparatus, which retains

the solid material in a holder and allows the solvent to flow through the material; or

by blending the solvent and material together and then separating the liquid and solid

phases or two immiscible liquid phases, such as by filtration or by settling and

decanting.

[00025] In various methods of extraction, the magnolia extract of the present

invention may be comprised of magnolol from 2% to 95%. In some embodiments,

the magnolol may be present in the extract from 5 to 50%. In other embodiments,

magnolol may be present in the extract from 30 to 50%. In certain embodiments, the

honokiol may be present in the extract from 2 to 95%. In further embodiments, the

honokiol may be present in the extract from 5 to 50%. In yet other embodiments,

honokiol may be present in the extract from 30 to 50%.

[00026] In certain embodiments, it is preferred that the active ingredients of

magnolia extract comprise either magnolol, honokiol, or both. Magnolol and

honokiol are non-ionic hydroxybiphenyl compounds, the structures of which are

represented as follows:



Sorbitol 19.45 Glycerin 10 Sodium CMC-12 type USP 1.1 eenan _lotagrra 0.4 Sodium saccharin-USP
0.3 Sodium fluoride 0.24 8.5 Zeodent-115 Zeodent-165 3 Zeodent-105 10 Titanium dioxide 0.5 lauryl

sulphate poW&HNAE%ium 1.5 Flavor 1 Propylene glycol 1 PCT/US2011/026017
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Magnolol Honokiol

[00027] Additionally, tetrahydromagnolol (5,5’-dipropylbiphenyl-2,2’-diol) and
tetrahydrohonokiol (3’,5-dipropylbiphenyl-2,4’-diol) are hydrogenated analogues of
magnolol and honokiol, respectively, and they are often found in the extracts of
magnolia, and as such may be included in the oral composition. Furthermore, 5,5’-
dibutylbiphenyl-2,2’-diol (homolog of magnolol), may be also included in the oral
composition, and the synthesis of this compound can be achieved through
conventional organic synthesis by a person of ordinary skill in the art. The structures
of tetrahydromagnolol (5,5 -dipropylbiphenyl-2,2’-diol), tetrahydrohonokiol (3’,5-
dipropylbiphenyl-2,4’-diol) and 5,5’-di-n-butylbiphenyl-2,2’-diol (homolog of

magnolol) are shown below.
HO

OH

tetrahydromagnolol



Synthetic honokiol 0.5 Total 100 Example 4 1000571 A solubilized and efficacious oral composition
containing propylene glycol and natural honokiol, one of the active ingredients found in magnolia
extract is sh¥@F 11864824, Table 4 Ingredient Amount (%) Purified water 3BCTUSHIHItRAPH’Glycerin
20 Sodium CMC-12 type USP 1.1 0.4 lota carrageenan Sodium saccln-USP 0 Sodium fluoride 0.24
Zeodent-115 7.5 Zeodent- | 65 3

OH

OH

tetrahydrohonokiol

HO

OH
5,5'-di-n-butyl-biphenyl-2,2'-diol

[00028] Orally acceptable carriers for use in the invention include the conventional
and known carriers used in making toothpastes, tooth powders, prophylaxis pastes,
mouth rinses, lozenges, gums, beads, and the like, and are more fully described
hereinafter. It is preferred that the orally acceptable carrier does not cause irritation,
swelling or pain and does not typically produce an allergic or untoward reaction such
as gastric upset, nausea or dizziness. Selection of specific carrier components is
dependant on the desired product form, including dentifrices, toothpastes, tooth
powders, prophylaxis pastes, mouth rinses, lozenges, gums, gels, paints,
confectionaries, and the like.

[00029] The term "mouthrinse” in the present invention refers to oral compositions
that are substantially liquid in character, such as a mouth wash, spray, or rinse. In
such a preparation the orally acceptable carrier typically has an aqueous phase
comprising water or a water and alcohol mixture. Further, in various embodiments,
the oral carrier includes a humectant and surfactant as described below. Generally, the
weight ratio of water to alcohol is in the range of in an amount of 1:1 to 20:1,

preferably 3:1 to 10:1 and more preferably 4:1 to 6:1. The total amount of water-



Sylodent XWA 650 9 Titanium dioxide 0.5 Sodium lauryl sulphate powder-NF 1.5 Flavor Honokiol 0.5
Pro. lene Glycol 1 Total 100 Example 5 1000581 Table 5 (below) describes data demonstrating the
effect of proyReielgl@dton the solubility of magnolia extract in a liquid forMRGEHSHITARBIZ Agit
redient Formula 5A Formula 5B Formula 5C Water 41.04 40.95 40.07 Sorbitol

alcohol mixture in this type of preparation is typically in an amount of 70 to 99.9% of
the preparation. In various embodiments, the alcohol is typically ethanol or
isopropanol.

[00030] As recognized by one of skill in the art, the orally acceptable carrier of the
present invention may also comprise a variety of other conventional active ingredients
known to one of skill in the art, including anti-plaque agents, whitening agents,
antibacterial agents, tartar control (anticalculus) agent, anti-caries agents, sensitivity
agents, and the like. Preferably, the carrier does not substantially reduce the efficacy
of the anti-inflaimmatory and antibacterial active ingredients found in magnolia
extract, or synthetic analogues thereof.

[00031] The pH of such liquid and other preparations of the oral composition of the
present invention is generally in an amount of 4.5 to 10. The pH can be controlled
with acid (e.g., citric acid or benzoic acid) or base (e.g., sodium hydroxide) or
buffered (with sodium citrate, benzoate, carbonate, or bicarbonate, disodium
hydrogen phosphate, or sodium dihydrogen phosphate, for example).

[00032] In various embodiments, the aqueous oral composition (e.g., mouthrinse)
contains a humectant. The humectant is generally a mixture of humectants, such as
glycerin and sorbitol, and a polyhydric alcohol such as hexylene glycol, or
polyethylene glycol, although the use of polyethylene glycol as a humectant in
addition to its use to enhance the solubility of the active ingredient is optional. The
humectant content typically is in the range of 5 to 40% and preferably 10 to 30%.
[00033] Surfactants suitable for compositions of the present invention include
anionic, nonionic, and zwitterionic surfactants. The surfactant usually is present in the
aqueous oral compositions of the present invention in an amount of 0.01% to 5%,
preferably in an amount of 0.5% to 2.5%.

[00034] The oral composition according to the present invention may optionally
include other materials, such as for example, cleaning agents, flavouring agents,
sweetening agents, adhesion agents, surfactants, foam modulators, abrasives, pH
modifying agents, humectants, moisturizers, mouth feel agents, colorants, abrasives,
preservatives, fluoride ion source, saliva stimulating agents, emollients, viscosity
modifiers, diluents, emulsifiers, nutrients and combinations thereof. Various
components that may be added to the oral composition include, for example, a

sweetening agent such as saccharin, or sodium saccharin, alcohols such as ethanol,

10



25.80 75.42 25.42 Glycerin 24.7624.39 24.39 Sodium fluoride 0.300.29 0.29 Sodium Sulphate
0.620.61 0.61 Gantrez Co-polymer 2.802.75 2.75 Sodium hydroxide 0.75 0.74 0.74 _ Sodium
Saccharin S¥@am1dleeSulphate 0.38 0.37 PCT/US2011/026017

fluoride ion sources such as sodium fluoride, as well as glycerine, sorbitol,
polyethylene glycols, Poloxomer polymers such as POLOXOMER® 407,
PLURONIC® F108, (both available from BASF Corporation), alkyl polyglycoside
(APG), polysorbate, PEG40, castor oil, menthol, and the like. 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 with the active ingredients found in magnolia extract or
synthetic analogues thereof, as well as with other ingredients of the composition.

[00035] Flavorants among those useful herein include any material or mixture of
materials operable to enhance the taste of the composition. Any orally acceptable
natural or synthetic flavorant can be used, such as flavoring oils, flavoring aldehydes,
esters, alcohols, similar materials, and combinations thereof. Flavorants include
vanillin, sage, marjoram, parsley oil, spearmint oil, cinnamon oil, oil of wintergreen
(methylsalicylate), peppermint oil, clove oil, bay oil, anise oil, eucalyptus oil, citrus
oils, fruit oils and essences including those derived from lemon, orange, lime,
grapefruit, apricot, banana, grape, apple, strawberry, cherry, pineapple, etc., bean- and
nut-derived flavors such as coffee, cocoa, cola, peanut, almond, etc., adsorbed and
encapsulated flavorants, and mixtures thereof. Also encompassed within flavorants
herein are ingredients that provide fragrance and/or other sensory effect in the mouth,
including cooling or warming effects. Such ingredients include menthol, menthyl
acetate, menthyl lactate, camphor, eucalyptus oil, eucalyptol, anethole, eugenol,
cassia, oxanone, [alpha]-irisone, propenyl guaiethol, thymol, linalool, benzaldehyde,
cinnamaldehyde, N-ethyl-p-menthan-3-carboxamine, N,2,3-trimethyl-2-
isopropylbutanamide, 3-1-menthoxypropane-1,2-diol, cinnamaldehyde glycerol acetal
(CGA), methone glycerol acetal (MGA), and mixtures thereof. One or more
flavorants are optionally present in a total amount of 0.01% to 5%, optionally in
various embodiments from 0.05 to 2%, trom 0.1% to 2.5%, and from 0.1 to 0.5%.

[00036] Sweetening agents among those useful herein include dextrose,
polydextrose, sucrose, maltose, dextrin, dried invert sugar, mannose, xylose, ribose,
fructose, levulose, galactose, corn syrup, partially hydrolyzed starch, hydrogenated

starch hydrolysate, sorbitol, mannitol, xylitol, maltitol, isomalt, aspartame, neotame,

11



0.37 1.87 1.84 1.82 Flavor 1.30 1.28 1.23 Magnolia extract (>98% purity) 0.39 0.38 0.37 Propylene

glycol 0.981.94 Total 100
WO 2011/106492 PCT/US2011/026017

saccharin and salts thereof, sucralose, dipeptide-based intense sweeteners, cyclamates,
dihydrochalcones, and mixtures thereof.

[00037] Mouth-feel agents include materials imparting a desirable texture or other
feeling during use of the composition.

[00038] Colorants among those useful herein include pigments, dyes, lakes and
agents imparting a particular luster or reflectivity such as pearling agents. In various
embodiments, colorants are operable to provide a white or light-colored coating on a
dental surface, to act as an indicator of locations on a dental surface that have been
effectively contacted by the composition, and/or to modify appearance, in particular
color and/or opacity, of the composition to enhance attractiveness to the consumer.
Any orally acceptable colorant can be used, including FD&C dyes and pigments, talc,
mica, magnesium carbonate, calcium carbonate, magnesium silicate, magnesium
aluminum silicate, silica, titanium dioxide, zinc oxide, red, yellow, brown and black
iron oxides, ferric ammonium ferrocyanide, manganese violet, ultramarine, titaniated
mica, bismuth oxychloride, and mixtures thereof. One or more colorants are
optionally present in a total amount of 0.001% to 20%, for example 0.01% to 10% or
0.1% to 5%.

[00039] In some embodiments, the oral composition of the present invention may
comprise an optional abrasive 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 optional abrasives include silica, for example in the
form of precipitated silica or as admixed with alumina, insoluble phosphates, calcium
carbonate, and mixtures thereof. Among insoluble phosphates useful as abrasives are
orthophosphates, polymetaphosphates and pyrophosphates. Illustrative examples are
dicalcium orthophosphate dihydrate, calcium pyrophosphate, calcium pyrophosphate,
tricalcium  phosphate, calcium polymetaphosphate and insoluble sodium
polymetaphosphate.

[00040] In some embodiments, the compositions of the present invention optionally
comprise a tartar control (anticalculus) agent. Tartar control agents among those
useful herein include salts of any of these agents, for example their alkali metal and
ammonium salts: phosphates and polyphosphates (for example pyrophosphates),

polyaminopropanesulfonic acid (AMPS), polyolefin sulfonates, polyolefin
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100 100 Formula appearance Phase separation, creamy top layer Translucent but homogeneous
Clear and transparent Example 6 100059] Table 6 (below) describes data demonstrating the effect of
propylene g€l thet¥olubility of magnolol in a liquid formulation. Table &¢igkealah2Pbrmula 6A
Formula 6B Formula 6C Water 39.10 39.11 37,43 Sorbitol

phosphates, diphosphonates such as azacycloalkane-2,2-diphosphonates (e.g.,
azacycloheptane-2,2-diphosphonic acid), N-methyl azacyclopentane-2,3-
diphosphonic acid, ethane-1-hydroxy-1,1-diphosphonic acid (EHDP) and ethane-1-
amino-1,1-diphosphonate, phosphonoalkane carboxylic acids and. Useful inorganic
phosphate and polyphosphate salts include monobasic, dibasic and tribasic sodium
phosphates, sodium tripolyphosphate, tetrapolyphosphate, mono-, di-, tri- and
tetrasodium pyrophosphates, sodium trimetaphosphate, sodium hexametaphosphate
and mixtures thereof.

[00041] In other embodiments, the oral compositions of the present invention
optionally comprise a fluoride ion source, useful, for example, as an anti-caries agent.
Any orally acceptable fluoride ion source can be used, including potassium, sodium
and ammonium fluorides and monofluorophosphates, stannous fluoride, indium
fluoride, amine fluorides such as olaflur (N'-octadecyltrimethylendiamine-N,N,N'-
tris(2-ethanol)-dihydrofluoride), and mixtures thereof. One or more fluoride ion
sources are optionally present in an amount providing a clinically efficacious amount
of soluble fluoride ion to the oral composition.

[00042] In further embodiments, the oral compositions of the present invention
optionally comprise a saliva stimulating agent useful, for example, in amelioration of
dry mouth. Any orally acceptable saliva stimulating agent can be used, including
without limitation food acids such as citric, lactic, malic, succinic, ascorbic, adipic,
fumaric and tartaric acids, and mixtures thereof. One or more saliva stimulating
agents are optionally present in saliva stimulating effective total amount.

[00043] In yet other embodiments, the oral compositions of the present invention
optionally comprise a nutrient. Suitable nutrients include vitamins, minerals, amino
acids, and mixtures thereof. Vitamins include Vitamins C and D, thiamine,
riboflavin, calcium pantothenate, niacin, folic acid, nicotinamide, pyridoxine,
cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and mixtures thereof.
Nutritional supplements include amino acids (such as L-tryptophane, L-lysine,
methionine, threonine, levocarnitine and L-carnitine), lipotropics (such as choline,
inositol, betaine, and linoleic acid), and mixtures thereof.

[00044] In some embodiments, the present invention provides a method of treating
conditions associated with the presence of oral bacteria comprising providing an oral

composition in accordance with any of the above-described embodiments, and
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24.04 24.04 23.73 Glycerin 23.07 23.07 22.77 Sodium fluoride 0.28 0.28 0.27 Sodium Sulphate 0.58

0.58 0.57 Gantrez Co-polymer i 2.60 2.60 2.56 Sodium hydroxide 0.70 0.70 0.69 Sodium Saccharin
WO 2011/106492 PCT/US2011/026017

applying the oral composition to the oral cavity of the mammalian subject. In some
embodiments, the method comprises repeating the application of the composition
multiple times until the desired anti-bacterial and/or anti-inflammatory effects are
achieved in the subject.

[00045] As referred to herein, "inflammation" of the oral tissue generally refers to a
localized protective response elicited by injury or destruction of tissues, which serves
to destroy, dilute, or sequester both the injurious agent and the injured tissue. In the
acute form, it is characterized by pain, heat, redness, swelling, and loss of function.
Chronic inflammation is a slow process and primarily characterized by the formation
of new connective tissue. Chronic inflammation is often a continuation of acute
inflammation or a prolonged low-grade form of inflammation (such as that associated
with periodontitis or gingivitis) and usually causes permanent tissue damage.
Histologically, inflammation involves a complex series of events, including dilation
of arterioles, capillaries, and venules, with increased permeability and blood flow;
exudation of fluids, including plasma proteins, and leukocytic migration into the
inflammatory locus. Inflammation corresponds to enhanced levels of pro-
inflammatory cellular mediators, or substances that are released from cells, for
example, as the result of the interaction of an antigen with an antibody or by the
action of antigen with a sensitized lymphocyte.

[00046] In various embodiments, application or contacting is accomplished by
rinsing, coating, brushing, or layering using appropriate dressing materials. In some
embodiments, contacting also includes incidental contact during eating or chewing.
In various embodiments, application of the composition comprises the use of an
application device which aids in maintaining the contact time of the anti-
inflammatory active ingredient comprising magnolia extract to the target tissue for a
sufficient time as to allow the pharmacological inhibition of the elevated production
of one or more inflammatory mediators, such as PGE, and TNF-a.

[00047] In certain embodiments, an oral composition is not intentionally swallowed,
but rather is retained in the oral cavity for a time sufficient to effect the intended
utility. In other embodiments, particularly those where the oral composition is
provided in an animal product, such as a pet food, pet food supplement (e.g., a treat),

or a chew toy, the oral composition may be ingested at small concentrations which are
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0.35 0.36 0.34 Sodium lauryl sulphate 2.21 1.72 1.7 Flavor 1.20 1.16 1.18 I\LlIagnolol 0.59 0.59 0.58

Propylene glycol 5.28 8.18 Tauranol (additional surfactant) 0.51
WO 2011/106492 PCT/US2011/026017

not harmful to the animal. Preferably, specific materials and compositions to be used
in this invention are pharmaceutically- or cosmetically-acceptable.

[00048] Some embodiments provide an oral composition comprising: from about
0.05 to about 10% by weight propylene glycol; from about 0.05 to about 5% by
weight of one or more active ingredients found in magnolia extract or a synthetic
analogue thereof; and an orally acceptable carrier.

[00049] Some embodiments provide a composition wherein at least one of one or
more active ingredients is tetrahydromagnolol. In some embodiments, at least one of
the one or more active ingredients is tetrahydrohonokiol. In other embodiments, at
least one of the one or more active ingredients is 5,5'-di-n-butyl-biphenyl-2,2'-diol.
[00050] Some embodiments provide a method of treating a disease or condition of
the oral cavity comprising: providing a composition comprising: from about 0.05 to
about 10% by weight propylene glycol; from about 0.05 to about 5% by weight of one
or more active ingredients found in magnolia extract or a synthetic analogue thereof;
and an orally acceptable carrier; and applying the composition to the oral cavity of a
subject in need thereof.

[00051] In some embodiments, the disease or condition of the oral cavity includes a
disease or condition of the teeth, oral mucosa, gingiva or tongue. Such diseases or
conditions include caries, gingivitis, periodontitis, and cosmetic conditions such as
yellowing and malodour.

[00052] The invention will be described in greater detail by way of specific
examples. The following examples are offered for illustrative purposes and are not
intended to limit the scope of the invention in any manner. Those of skill in the art
will readily recognize a variety of non-critical parameters which can be changed or

modified to yield essentially the same results.

EXAMPLES
[00053] Oral compositions having the ingredients listed in the tables below can be
prepared by the following method. Sodium fluoride and any other salts are dispersed
in water. The humectants e.g., glycerin and sorbitol, are added to the mixture in a
conventional mixer under agitation. The resultant mixture is agitated until a
homogeneous gel phase is formed. A pigment such as TiO; is added into the gel

phase and any acid or base (e.g., NaOH) required to adjust the pH to 6 to 7. Then
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Total 100 100 10() Formula appearance Phase separation, creamy top layer Phase separation,
creamy top layer Translucent but homogeneous Example 7 [000601 Table 7 (below) describes data
demonstratiN@tHt Efed®df propylene glycol on the solubility of butyl magndtéltiy E2fitdstrmulation.
Table 7 Ingredient Formula 7A Formula 7B Formula 7C Formula 7D Water 40.86 40.23

organic thickeners, carrageenan, and CMC, are added. These ingredients are mixed
until a homogenous phase is obtained. The mixture is then transferred to a high-speed
vacuum mixer; where the silica abrasives, and the silica thickener are added. The
mixture is then mixed at high speed for from 5 to 30 minutes, under vacuum of from
about 20 to 50 mm of Hg, preferably about 30 mm Hg. The flavor oil is weighed and
the magnolia extracts or their active ingredients are then added to the flavor oil. The
flavor oil and magnolia actives are added to the mixture. Surfactants, such as sodium
lauryl sulfate (SLS) are added last. The resultant product is a solublized, stable,

efficacious, homogeneous, semi-solid, extrudable paste or gel product.

Example 1
[00054] A solubilized and efficacious oral composition containing propylene glycol

and tetrahydrohonokiol, one of the active ingredients found in magnolia extract, is

shown in Table 1.

Table 1
Ingredient Amount (%)
Purified water 29
Sorbitol 19.45
Glycerin 20
Sodium CMC-12 type USP 1.1
lota carrageenan 0.4
Sodium saccharin-USP 0.3
Sodium fluoride 0.24
Zeodent-115 8.5
Zeodent-165 3
Sylodent XWA650 10
Titanium dioxide 0.5
Sodium lauryl sulphate powder-NF 1.5
Flavor 1
Propylene glycol 4.5
Tetrahydrohonokiol 0.5
Total 100
Example 2

[00055] A solubilized and efficacious oral composition containing propylene glycol
and 5,5'-di-n-butyl-biphenyl-2,2'-diol, a structural analogue of magnolol, one of the

active ingredients found in magnolia extract is shown in Table 2.
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39.49 38.00 Sorbitol 25.92 25.56 25.07 24.11 Glycerin 24.88 24.53 24.06 23.14 Sodium fluoride
0.30 0.29 0.29 0.28 Sodium Sulphate 0.63 0.62 0.6 0.58 Gantrez Co-polymer 2.80

WO 2011/106492 PCT/US2011/026017
Table 2
Ingredient Amount (%)

Purified water 29
Sorbitol 19.45
Glycerin 20
Sodium CMC-12 type USP 1.1

lota carrageenan 0.4
Sodium saccharin-USP 0.3
Sodium fluoride 0.24
Zeodent-115 8.5
Zeodent-165 3
Sylodent XWA650 10
Titanium dioxide 0.5
Sodium lauryl sulphate powder-NF 1.5
Flavor 1
Propylene glycol 4.5
5,5'-di-n-butyl-biphenyl-2,2'-diol 0.5
Total 100

Example 3

[00056] A solubilized and efficacious oral composition containing propylene glycol

and synthetic honokiol, one of the active ingredients found in magnolia extract is

shown in Table 3.

Table 3
Ingredient Amount (%)

Purified water 32.51
Sorbitol 19.45
Glycerin 20
Sodium CMC-12 type USP 1.1
Jota carrageenan 0.4
Sodium saccharin-USP 0.3
Sodium fluoride 0.24
Zeodent-115 8.5
Zeodent-165 3
Zeodent-105 10
Titanium dioxide 0.5
Sodium lauryl sulphate powder-NF 1.5
Flavor 1
Propylene glycol 1
Synthetic honokiol 0.5
Total 100
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2.76 2.71 2.61 Sodium hydroxide 0.750.74 0.73 0.70 Sodium Saccharin 0.37 0.37 0.36 0.35 Sodium

lauryl sulphate 1.86 1.26 1.87 1.21 1.80 1.18 1.72 1.15 Flavor
WO 2011/106492 PCT/US2011/026017

Example 4

[00057] A solubilized and efficacious oral composition containing propylene glycol

and natural honokiol, one of the active ingredients found in magnolia extract is shown

in Table 4.
Table 4
Ingredient Amount (%)
Purified water 33.96
Sorbitol 20
Glycerin 20
Sodium CMC-12 type USP 1.1
lota carrageenan 0.4
Sodium saccharin-USP 0.3
Sodium fluoride 0.24
Zeodent-115 7.5
Zeodent-165 3
Sylodent XWA 650 9
Titanium dioxide 0.5
Sodium lauryl sulphate powder-NF 1.5
Flavor 1
Honokiol 0.5
Propylene glycol 1
Total 100

18



Butyl Magnolol 0.38 0.37 0.37 0.37 Propylene glycol 1.46 3.34 7.00 Total 100 100 100 100
WO 2011/106492 PCT/US2011/026017
Example 5
[00058] Table 5 (below) describes data demonstrating the effect of propylene glycol
on the solubility of magnolia extract in a liquid formulation.

Table 5
Ingredient Formula SA | Formula 5B | Formula 5C
Water 41.04 40.95 40.07
Sorbitol 25.80 25.42 2542
Glycerin 24.76 24.39 24.39
Sodium fluoride 0.30 0.29 0.29
Sodium Sulphate 0.62 0.61 0.61
Gantrez Co-polymer 2.80 2.75 2.75
Sodium hydroxide 0.75 0.74 0.74
Sodium Saccharin 0.38 0.37 0.37
Sodium laurel sulphate 1.87 1.84 1.82
Flavor 1.30 1.28 1.23
Magnolia extract
(>98% purity) 0.39 0.38 0.37
Propylene glycol 0.98 1.94
Total 100 100 100

Phase Translucent Clear and
Formula appearance separation, but transparent

creamy top | homogeneous
layer
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Formula appearance Very Cloudy Very Cloudy Cloudy Clear & transparent Example 8 [00061] Table
8 (below) describes data demonstrating the effect of propylene glycol on the solubility of propyl
honokiol in AYRRAfHAPAation. Table 8 Ingredient Formula 8A Formula SBFHHRNAIS2HGrmula 8D

Water 40.86 40.26 39.46 38.00 Sorbitol 25.92 25.54

Example 6
[00059] Table 6 (below) describes data demonstrating the effect of propylene glycol

on the solubility of magnolol in a liquid formulation.

Table 6
Ingredient Formula 6A | Formula 6B Formula 6C
Water 39.10 39.11 37.43
Sorbitol 24.04 24.04 23.73
Glycerin 23.07 23.07 22.77
Sodium fluoride 0.28 0.28 0.27
Sodium Sulphate 0.58 0.58 0.57
Gantrez Co-polymer 2.60 2.60 2.56
Sodium hydroxide 0.70 0.70 0.69
Sodium Saccharin 0.35 0.36 0.34
Sodium lauryl
sulphate 2.21 1.72 1.7
Flavor 1.20 1.16 1.18
Magnolol 0.59 0.59 0.58
Propylene glycol 5.28 5.28 8.18
Tauranol (additional
surfactant) 0.51
Total 100 100 100
Phase Phase
Formula separation, separation, Translucent but
appearance creamy top creamy top homogeneous
layer layer
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25.05 24.12 Glycerin 24.87 24.51 24.04 23.15 Sodium fluoride 0.30 0.29 0.29 0.28 Sodium Sulphate
0.62 0.62 0.60 0,58 Gantrez Co-polymer 2.80 2.76 7.71 2.61 Sodium hydroxide 0.75

WO 2011/106492 PCT/US2011/026017
Example 7
[00060] Table 7 (below) describes data demonstrating the effect of propylene glycol
on the solubility of butyl magnolol in a liquid formulation.
Table 7
Ingredient Formula 7A | Formula 7B | Formula 7C | Formula 7D
Water 40.86 40.23 39.49 38.00
Sorbitol 25.92 25.56 25.07 24.11
Glycerin 24.88 24.53 24.06 23.14
Sodium fluoride 0.30 0.29 0.29 0.28
Sodium Sulphate 0.63 0.62 0.6 0.58
Gantrez Co-polymer 2.80 2.76 2.71 2.61
Sodium hydroxide 0.75 0.74 0.73 0.70
Sodium Saccharin 0.37 0.37 0.36 0.35
Sodium lauryl sulphate 1.86 1.87 1.80 1.72
Flavor 1.26 1.21 1.18 1.15
Butyl Magnolol 0.38 0.37 0.37 0.37
Propylene glycol 1.46 334 7.00
Total 100 100 100 100
Clear &

Formula appearance Very Cloudy | Very Cloudy | Cloudy transparent
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[00061]

on the solubility of propyl honokiol in a liquid formulation.

Example 8

0.74 0.73 0.7 Sodium Saccharin 0.37 0.36 0.36 0.35 Sodium lauryl sulphate 1.86 1.83 1.79 1.73
Flavor 1.27 1.26 1.74 1.16 Propyl Honokiol 0.38 0.37 038 0.35 Propylene glycol

PCT/US2011/026017

Table 8 (below) describes data demonstrating the effect of propylene glycol

Table 8
Ingredient Formula 8A | Formula 8B | Formula 8C | Formula 8D
Water 40.86 40.26 39.46 38.00
Sorbitol 25.92 25.54 25.05 24.12
Glycerin 24.87 24.51 24.04 23.15
Sodium fluoride 0.30 0.29 0.29 0.28
Sodium Sulphate 0.62 0.62 0.60 0.58
Gantrez Co-polymer 2.80 2.76 2,71 2.61
Sodium hydroxide 0.75 0.74 0.73 0.7
Sodium Saccharin 0.37 0.36 0.36 0.35
Sodium lauryl
sulphate 1.86 1.83 1.79 1.73
Flavor 1.27 1.26 1.24 1.16
Propyl Honokiol 0.38 0.37 0.38 0.35
Propylene glycol 1.46 3.35 6.97
Total 100 100 100 100
Formula Clear & Clear & Clear &
appearance Very Cloudy | transparent transparent transparent
[00062] Each patent, patent application, and printed publication, mentioned in this

patent document is hereby incorporated by reference in its entirety.

[00063]

As those skilled in the art will appreciate, numerous changes and

modifications may be made to the embodiments described herein, without departing

from the spirit of the invention. It is intended that all such variations fall within the

scope of the claimed invention.
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1.46 3.35 6.97 Total 100 100 100 100 Formula appearance Very Cloudy Clear & transparent
Clear & transparent Clear & transparent

CLAIMS

1. An oral composition comprising:

from about 0.1% to 5% by weight propylene glycol;

from about 0.05 to about 5% by weight of at least one or more active
ingredients found in magnolia extract or a synthetic analogue thereof, selected from:
magnolol, honokiol, tetrahydromagnolol, tetrahydrohonokiol, 5,5'-di-n-butyl-
biphenyl-2,2'-diol, isopropyl magnolol, isobutyl magnolol; and

an orally acceptable carrier.

2. The composition of claim 1, wherein at least one of the one or more active

ingredients is present in an amount from 0.1% to 3% by weight of the composition.

3. The composition of any one of the preceding claims, wherein at least one of

the one or more active ingredients is magnolol.

4. The composition of any one of the preceding claims, wherein at least one of

the one or more active ingredients is honokiol.

5. The composition of any one of the preceding claims, wherein at least one of

the one or more active ingredients is tetrahydromagnolol.

6. The composition of any one of the preceding claims, wherein at least one of

the one or more active ingredients is tetranydrohonokiol.

7. The composition of any one of the preceding claims, wherein at least one of
the one or more active ingredients is 5,5'-di-n-butyl-biphenyl-2,2'-diol.

8. The composition of any one of the preceding claims, wherein at least one of

the one or more active ingredients is isopropyl magnolol.

9. The composition of any one of the preceding claims, wherein at least one of

the one or more active ingredients is isobutyl magnolol.

23



1000621 Each patent, patent application, and printed publication, mentioned in this patent document is
hereby incorporated by reference in its entirety. [00063] As those skilled in the art will appreciate,
numerous changes and modifications may be made to the embodiments described herein, without
departing from the spirit of the invention. It is intended that all such variations fall within the scope of

the claimed iyentigNcotripBivion Acdrditgli6@MmpASition BemsisgidiunAkeny A % to 5% by weight
propylene glycol; . from about 0.05 to about 5% by weight of at least one or more active ingredients

found in madRYRIERY FAISHAsE S rtARGLIAN ATIEE O REE stie BEH bR MREERGIBPRNAE ciol,
tetrahydromagneiei ptRitriy@r etosrakiglvipys'-di-n-butylbipheny1-2,2'-diol, isopropyl magnolol, isobutyl
magnolol; and an orally acceptable carrier. 2. The composition of claim 1, wherein at least one of the
one or more active ingredients is present in an amount from 0.1% to 3% by weight of the composition.
3. The comppgitionTH ey Posi0b st praredm GRSy kereiostittastappt«f dampoRre r more active
ingredients is magnolol. 4. The composition of any one of the preceding claims, wherein at least one
of the one oPﬂ’i@r%of(ﬁNSaﬁ@%Yé‘?ﬁgis honokiol. 5. The composition of any one of the preceding
claims, wherein at least one of the one or more active ingredients is tetrahydromagnolol. 6. The
composition of any one of the preceding claims, wherein at least one of the one or more active
ingredients is tetrahydrohonokiol. 7. The composition of any one of the preceding claims, wherein at
least one of the one or more active ingredients is 5,5'-di-n-butyl-biphenyl-2,2'-diol. 8. The composition
of any one of the preceding claims, wherein at least one of the one or more active ingredients is
isopropyl magnolol. 9. The composition of any one of the preceding claims, wherein at least one of the
one or more active ingredients is isobutyl magnolol. 23 10. A composition according to claim 1 for use
in a method of treating or preventing a disease or condition of the oral cavity, the method comprising
applying the composition to the oral cavity. 11. The composition of claim 10, wherein the composition
is applied daily for a period of at least one week.
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