ORAL AND PERSONAL CARE COVPOSI TI ONS COVPRI SI NG ZI NC CONTAI NI NG FI LMs
BACKGROUND [0001] There is an ongoi ng need for stable oral and personal
care conpweiviznisizaonprising filns that are able to del ipcenusedhosiisy e
anounts of zinc ions. SUMVARY [0002] Sone enbodi nents of the present

(Tt ormi ho RAHAND PRESERAL L AR cOMEASHIONS LA PR NG Tn g ™
ingredient. In sone enbodi ment s,CONEAINING FH:MSi ncor porated into oral

and/ or personal care conpositions. [0003] O her enbodi nents provide a

met hod of increasing the stability of a filmconprising a zinc-containing
conpound, conprising: mxing an gff i unt of a filmstabilizing
ingredient with a zinc-containi ngﬁggﬁ%ém‘s}l urrying said mxture with one
or nore fipdor) TREM RIaPRhY¥ IR ShecdNthreagble Neral R Shdtidnal icRED cdmbbdiffbnd 0004]
Furt her enbodi nents include nmethods of treating a disease or condition of

t he oral compirisingdfdmsrthat arg abldrid ek areffegtive aoepds of tioniwenprising a fil m as
described herein and a carrier, to a subject in need thereof. DETAILED
DESCRI PTI ON [ 0005] As used herein, "dentifrice" neans a paste, gel, or
liquid formul ati on. The dentifricesmeyiRRYi N any desired form such as deep
striped, surface striped, nmulti-layered, having a gel surround the paste,
or any cdfdizhaoinersbodénentt of Tregpresdnminventian peevitle atfive corgirisyey ®zinc-
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conprising: a zinc-containing conpound; one or nore filmform ng pol yners;
and an efifiteatrihendgiop petsondl care qonmpasitadnisl | zi ng i ngredi ent. [0007] In sone

enbodi ne zi nc- ¢cont ai ni ng,conpound is. present in_ an.anmunt..greater
Chan. anodtobbltis uBFfEsR PHE%S Rmeli e ba e e g’ 7 i

stabi | i zicBghprRfHeAriBRohBirAnE BahPSud, @BhprEiddd ke edctive BmdAREof

enbodi ments, the filmstabilizing ingredient 1s selected fromthe group
consi sti rgfibh pebijiaingy liegredighly ovith (PEE)c-canitainimgu remponnde slamgying rsaxt ur e

t hereof. 1n sone enbodi nent he.filmstabilizing ipgredient is, PEG In
some. enbeR HERTO YReREer AmpeluiopTy Btsfa s fed s PO S aar TR R ¢ he

zi nc- cont{@i0a| RArtRSMBRBOdIn & tP IR mthdls INEQMihEa HRBaRf orf dpm@host 30 to
about 60% by weight, of the film In further enbodi nents, the

zi nc- contt¢ riralg cavtip cenpristngp rdgenistesingaa congeeritien icompaisitfy enfitboat 40 to
about 55% by.wei.ght., of the.film In yet further enbodi nents, the

S no- cont kIt RtHatHa Foir ekt Tl hdRPE &t Ton of about 0% by

wei ght, of the film [0009] In sone enbodi nents, the zinc-containing
conpound is selected fromthe group consisting of: zinc oxide; zinc

sul fate; zinc chloride: zi nc BHEARED DESGRIATAONt e: zi nc gl uconate; zinc
mal at e; Zj taartrate; .zin r.bonat e: zinc phgsphate.. and combinati on of
tuo or  mals] ASrisst Hersif (ot vl & Pittheser Re todik 2Rty SRonb¥ina 1 s
zi nc oxi den@frice! My Bk i ahg debifeidiBl, sRADRIHEBNESIped NGIrklcBGHGRA] 81uNHiNg
conmpound i s zinc oxide. [0010] In sone enbodinen?s the filmstabilizing

i ngr edi enayered,thavang argedlisuxiodad the pasiee orpbp dionsnnations Heefeof. mIsedBM i zi ng

| ngr edi ent, COMDY 963 AaMLLULE, 0L LRGN if an) ymdioside o) o o

embodi merts e 1’8 dblllzﬂhg |ngre3ien? ANd “The 2Tl -coﬁialnlng
conpound j&dledipigaaelipld ddlhgrips,|dhone cantii@Ristli@t i 0 of from about 1:2 to
about 1:25. In sonme enbodinents, the filmstabilizing ingredient and the
zi nc- contl®006] Hy seapouhuilimenatsp s prsentninypetion previdesaaneirght agegpfableof from
about 1. %'rgcgcoal?qufn 1fil%1(1)' colnq ﬁsgrqe' g %r?cg(i:oql%ﬁt 1sn ;[:Of}g (];ﬁrllc{n ()Sr'{ea(t)) L | iozri q‘ﬁm
ingredien% and 1 he'szi'ne- €6 al n¥'ng conpouna % € pr eserit Nt AEFiITMin a
wei ght 1 abirein@fpotafelts; didléh effdttis 0 AR0RADOIH ABMEEbiliNE ihitddigitabi | i zi ng

i ngredi ent and the zinc-containing conpound are present in the filmin a
wei ght r 490031 51 seape embodipgents, the sipe-cantsdngraoimpoundhis [Fresamt 81 Abpmpinhg

i ngredi ent_and ..t he .zi nc;coRt aj ni nd are present.in the filmin a
werght 1 T of o 3R il By Yy el G P iy T SR sbadistindhe 1M 1 i1 m
stabilizing ingredient and the zinc-containing conmpound are present in the
filmin a weight ratio of about 1:4. 10011] In sone enbodi nents, the

pol yet hyl ene glycol is present at a concentration of fromabout 5 to about
50% by wei ght. In other enbodi nents, the pol yethylene glycol is present at
a concentration of fromabout 10 to about 25% by weight. In other

enbodi nents, the polyethylene glycol is present at a concentration of about
14% by wei ght. Yet other enbodi nents provide filns wherein the titanium

di oxide is present at a concentration of from about 0.01 to about 10% by
wei ght, of the film Still further enbodi ments provide filnms wherein the
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[0012] In sone enbodi nents, at |east one of the one or nore filmformng
pol ymers conprises one or nore cellul ose polyners. In sonme enbodi nents, at

| east onewof2opai7éiidene or nore cel l ul ose pol yners i s a hpdrasg@abklyiiseret hyl
cellulose. In sonme enbodi nents, at |east one of said one or nore cellul ose
pol ymers is hydroxypropyl nmethyl cellulose. [0013] O her enbodi nents
provide an oral care conposition conprising: any of the filnms descri bed
herein, %Fb@)ﬂ%ﬁ?E(@%{E&ieﬁpﬁeﬁ&}?&@%@sﬁﬁﬂfﬂr@ ing!réﬁiéﬁn‘%nes%ﬁ%déxﬁ%ﬁi&enﬁsb%é ifmis
in the formof Tlakes, fragnents or strips. [0014] In sone enbodinents, the
fil m conpilinseisbilizovy aigrediet. 359¢l¢ctechlbom theigriyp wengisting of pohetlyrlahe car e

conposition. | t her enbqdi ments, the film conprises fromabout 0.1%to
about 39209 WRFGhtaniin HPXiRaRn 3 B BETeR o SResTREOBREEH Kafht 5. t he
film corrnfﬂnss@a%@aggting}e&i@% RYPE®i 18RbmeUmBdEmeha! the & SHeRsid i on. I n some

enbodi ments, the fIlmconprises about 0.2% by weight, of the oral care
conposi t i[08] Furather econtysliingetst shpr oni-denteonpg sidampmsiditier piegertthet fa | m
conprises from about, 0.5%to out 2% by weight, of the gral care

Compos: & RBRCTTGRT8]oT OBt enilot: Hat 0% R Dbl it Hing 1S dHiBee
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conposition. In other enbodi nent's, the zinc-containing conpound conprises
fr om aboubot®4( v alvo b5 2%y Wyigheiotite fimh. Thgetduathec embodiomudsithé pime- [ 0016]
Still other, enbodi nents  provide nethods of .treatjn JAi sease, or .condition
of |t he. of BGHOR CYTROHBHNS PHE e ot HORCRGSe OF aboRat V) SURraber SR h any
of the cgmpositions described herein. [0017] O her enbodi nents provide

nmet hods of increasing the stability of a zinc-containing film conprising:
m xi ng arl0MPf brsowe anipadiments, dhd zinmrcontyning ziomegpdumglr sdsedartedafron ghe

zi nc-contai ni ng compound;. slurrying the m.xtyre . of a fi|mstabilizing

Cngr ed et dha s SR i R CorRicE s SHOBTE G0 SR ATt ng

pol ymer s ziandieasdtbNgink hBaltdiiZiNe tdH@ted Aidd BrbbRatsOPRc epiRphaRNhAd 4 he

met hods further conprise the step of cutting or punching the filmto form
film fl akesmpbifatimgneintveo or msorei {hereof.n Isoreene pinddilimeents, the ncewtthingngf t he
filmcan be achi,eved by.di spensi the slurry on.a surface wherein the

S urry 1 SPREORNH gy e SRR S g Tl S BRSBTS Sces a
film Incgﬁﬁgugamgghgggﬁg, the zinc-containing is pre-mxed with a film
stabilizing ingredient, i.e., before being mxed with the other

i ngr edi edf®0] Do epdbodéhenmts e fibm Istahdlizing angredient isditapiemns dirdide alre
conposition” is apy c osition that is suitable for adnmnis i on, or

aopl | cat Foecs e sl B Tt Maptdfis inBeethen ozt a e RLERE Ay gi ene
or appearnanaanfdiokide. $bhBEbmbbAmhdHl NBe HihE sRbAVANY ingFedéntlah8aheBint- of any

physi ol ogi c condition or disorder, and'prpvidigggsensory, decorative or
cosnet i ¢ cheheiing sompaund e paascohnis thdieoih, a peEidratie ot bwe ebmddidemt s, the

filmhas substantial ly | L1 ar, struecture., . A"lanellar” strycture has, or
s capabfRot Travi fon srIRm e it il s PR Rnt S HRLARS. o

y- di nensicepginihabmipdufitdasé pRtsed Inyth@rBat @ra Wathttrhgo bhirokn@issutafs the
structure in a third dinension (e.g., the z-direction). [0020] Filmformng

pol yner s abgef §120hemesome repphagémpntdr dpshfilm cstedulizing riggeadéerthyando Breobing-
polymers. In.certain enbaodi nents,. the.polyner. i . wat er ) e pol ymer.
o one SabBiffe sPLPoFRR LMl i LG B R Eigh ] e P ouk ay el sfar t hat
di ssol veentHadimBnidSte fBbCHalRbzink GhgRYRMPhAd tiFinBgohRatiRg BEmMPBiAG arel he

di ssolution can occur as a result of, for exanple, shearing and/or exposure
to a sol \wepgentsnpie Sinhén a waight roacdrbeut 1:6% & sowae emboslimpntssthedilva. | n
some_embodl AEALS 1nar 0GRS % LA ShHR] & Bl BF SRKABl &, [ Al eriby bl ng
di spersi bl'e, 7S 818 ﬁepoymn reaks Wi S vl f ﬂammﬁs,fm

exanpl e, vagglat FREUbE fRfm Hbeat iAo labosPME0EMROdbiRNEBbodnRky BE filth

i nsol ubl e but swellable. In configurations in which a polyner does not
break downbdiring i giedient ansl el Fmreeordainingecompaunst are gpedenhist thedilpmigra or  an
aqueous-§$§bﬁﬁmF%dE &ilgf pol ymer such as certain types of cellul ose, for
exanpl e pap%r. 021 1$&tér sol ubl e pol yners anong t hose useful herein

i ncl ude cellul ose pol yners, nethacryl ates, polyvinyl pyrollidone, and

m xtures thereof. In sonme enbodi nents,2 the cellul ose polyner is selected
from hydroxyal kyl cel |l ul ose pol yners such as hydroxyal kyl nethyl cellul ose,
hydr oxypropyl nethyl cellul ose (HPMC), hydroxypropyl cellul ose,

hyrdoxyet hyl cellul ose, nethyl cellul ose, carboxynethyl cellul ose, and

m xtures thereof. [0022] O her polynmers anong those useful herein include
pol yvi nyl pyrrol i done, cross-linked polyvinyl pyrrolidone,

pol yvi nyl pyrrol i done-vinyl acetate copol yner, polyvinylal cohol, polyacrylic
acid, poly acrylate polyner, cross-1linked polyacryl ate polyner,



[0025] In sone enbodi nents, the filmform ng polynmer conprises two

di fferent nol ecul ar wei ghts of hydroxypropyl net hyl cel | ul ose (HPMO)

speci fi cavbyo12stsacel E5 and E50, commrerci al |y avai | ablPeTfuseomoDeas6

Chem cal, Mdland, M chigan. [0026] In various enbodi nents, the size of the
filmflakes, fragnents or strips may be determ ned pursuant to any of a
variety of criteria, including manufacturing conveni ence, affect on visual

appear anggo115 W &ﬁﬁ@e%sg%%e’?ﬁ]‘t;, 6 p OO, dofis (18 SRAPOBIL ARt ANGE

conbi nati ons t her eof . In various e dinments, the filmmay conpri se,

i n addi t ifomn tabotthé i atwut Mtabniweigbbmpo wtickr ehbedintenésy, dbe polyetmdenares. As
referred to herein, a therapeutjc active |js a terial t is useful for
e pr eveliobi Bieotnica hEToeotom ) el abrealO T Sorferoby ceiat Bh. such
di sor der 44y GRBSHiteRRS t}hé‘ﬁ&l‘yéﬁnylé‘n‘ér 1PXANP SesehN IS8 BhceniBtioh df BaMi tY

(including the teeth and gingiva), skin, etc. The specific therapeutic
active i 94priaf eewhity Ydeotheneméddimoows giavide blnhehdesi thedtitaniuing toxade t he

conposition. [0028] In so furt her  enbodi ts, fil furth conpri se
e or ! i Breshth o e Rorpe et an ahen S8l B St ekt bl Sronoe
flavor agentfsrthsMERbEMB chis ﬁ@vﬁdﬂﬂ%%ﬁ@ﬂaiﬂ ﬁfé&itﬁniﬁﬁddfo@lﬁfeﬁ@%ﬂésieﬁt Agent s,

fluoride ion sources, stannous ion sources, antioxidants, nutrients or
pr ot ei ns.coh@@2@}ioh of fomealmmit Odi trebost 5% tyr Vi ¢igit. dPthehembpdimerds prayadgposi ti on

conprises.an oral.cagre_ active,. ich is useful for the prevention or
Croat mondigh ShasFa M PEHT SipHar o 0rEsRA L P e iebr b SGeHt §he among
those usefdibhiheBail NothBiC bHBSdARERS | DFEFide Akl CAheRSn ABE HiSniuhRAREAE Nt T O
agents, antiplaque agents, periodontal actives, breath freshening agents,
mal odor quesenbat eagrewentratiesdrdout b iy vegightt s, sal i vary stinul ants,

whi t eni n ts, and,cqnbinations thereof. Oral car tives anong those
usef ul - haPEh L Fam BB Bt {728t Ol 8e S8 a8 i Craiiarolat e
[0030] | RospiBe£BROGE MR elltildSe HORMGONAIsBIRLHEIMAAL, b 1AtESENbf I n the
formof particles. In sonme enbodiménts, the particles have an average

parti cl e sgidzenapr atwatcellulpse gblymerd 0@ hydrodyaliol heethghtadldilorentls, sontee

ticl .h ticl i f t 1 t b 850
e T BB R R i
to aboutrgégynguamgéor about 5 pmto about 100 nm [0031] Physica

characteristics of the filmcontaining the relatively high concentration of
zi nc- contl8013i Rgheramlndidentsarrobislerandorl eate lwpmypoditionicomprisiigy asy phtkaet er s

of the filmform ng pracess, [00 ln_ s enbodi nents, the fi di ssol ve
" the ot BHMGAIRERCTE ab B aelr BB e e DTS | e
needed t gilhiiS &PIN¢GoAN PF A& sOfradhbils bRs@ipst agnant vol une of water. Films
having rapi d dissolution tinmes sonetinmes have |ow tensile strength because
t hey are [0&g] & o simbodinentedthe Ear compises fioos abdutt (D% it abowtih s
tensile str. th,and .di ssolutign tine,, therefore c tailored.during the
Formul at ey SLe ieR Pt diam SRR AP bR EE™ A
person haybig 0ardiBaayoks ! bynweldhtalt thel braBRRFECHAPOsitiBAl an bandnce

exi sts between these two propérties to specifically fornulate a robust film
t hat can emihodémantd, phecélesi ergnpamaessebout @il8$olbye waiglti | of ithe taral et h.

[ 0033] The conpositions of .the e i pents _may be d ribed as. c rising
o phaseSmToRERE: i SEe Sk uiae BN L plRtebolfio) dohshle sk
conpri sesréif@rd édmiPositesit 'Febr ReTHRUImetb §réAEEtoRPaSRonAN hbattHeaTI /1 N
denotes a physical phase as understood in the physical and materi al

sci ences compgises gomabopbhd of togabarat 2p baiweigitis ef the opdcatecsompagitivrposi ti on
are uni f gl Houever A phage A3 Msed Denelncan.be discontipueusy.i e . @
phase ca cohpr|se a 61ura?i§y of"separa eg%onp%neﬁ%s. or “exanple, a

pl ural ity .39 tPeborer5%,i byMvbighe reEmhe ol chrd@bkifosition0 TRShdri @fbddEmenRrsi der ed
to conprise a single phase. In sone enbodinents, a filmfragnent can be
entirel y teergaddentaipingicamphendweeiriaps Gompriosit Ag torabout P$i bpvesight, et
totally o 8%%%&%%% %élgged on the surface of the first phase. For

exanpl e, i'f Othe conpgéltloh is adentifrice conprising both a gel and film
fragnents, a filmfragnment can be totally surrounded by the gel, or
partially or totally exposed on the swface of the gel. In certain

enbodi ments, conpositions conprise nore than two phases. Such nulti phase
conpositions include those having two carriers, each of which contributes a
phase to the conposition, in addition to filmfragnments as descri bed
herein. O her multi-phase conpositions include those having a single
carrier and two or nore pluralities of fragnents, wherein the pluralities
of fragments have differing conpositions. [0034] In various enbodi nents,
the carrier is aliquid, sem-solid or solid. A"liquid" can be a liquid of



[0037] The carrier may conprise any of a variety of materials, including
emul sifiers, thickeners, fillers, and preservatives. In sone enbodi nents,

t he carriwpo 2090781381 ude a functional or active materi al pCIushoIags11kOse
descri bed above. In sonme enbodi nents, the carrier conprises the sane
functional material as the film [0038] In one enbodinent, the carrier is
suitable for use as a dentifrice. Carrier conpositions anong those useful
herein ag@ﬂl@] 8611 9884 ehiboHinRent® ?Jr@xﬂﬁ@ RSB A4 featifg Gt daGK or ddnditiGl oftl - and
4,839,157 to Mei-King Ng, et al. [0039] In various dentifrice enbodi nents,
t he carritee aalhpaviesompriskeneostacgeg | amgragentity onrfecniwitiatinpnst ther eof .
Thi ckeners or &glliqgggg Bﬁs.useful herein include inorganic, natural or
synt het i €OPWOEKGARFS g Fi%"hg agents. In sonme configurations, the carrier

conpris es{odlhf OthirCegnsfimend pg@lxihie PRGNS iAtred b Athel oMK AT Akom about
0.1%to about 15% by weight, or from about 0.4%to about 10% by wei ght of

t he conpesitaigng filixarpphessiog: nivirgkendfestinnadmgeht ofrgfilagetabdizigef ul herein

i ncl ude i.norganic.thickening silicas su‘hlas; anor h?us ilica, for exanple
Zeodent ( ANETERENE Mithe ZiosT Fari e A Pl Alupdas Heghatus agBfhan: gum

t r agacantsfbildfin® Moy ¥dit! N 4 Ahé-dONGinihdc GRPS@ IwakRRAITR S filhhe carrier

conpri ses a polishing agent, such as a silica, a calcined alum na, sodium
bi car bondomeningglotimenscardanting thedileay ditam fgho Iplsatne eorbodanentgnthe

pyr ophosphat e n.various epbodinents, the carrier can be a yjsually clear
D oo £ TSt BT Formites Bee e rine s wibaus orfdh Sl g a

vi sual |y Gk fragaiehtsdrstlihe 16QFRRTIHRINMERMIPIhE $8stirdl of RS Im exnebeol | shing
agent. Polishing agents anong those useful herein include collodial silica,
such as, aflbievekbynpispensteg tierdlry onh s uffdabeheon furshtirp fiyrmsanldyed kal i net al
al um nosijJicate conplexes (i.e., a silica conprisSing alumna)...In sone

cont 1 gur dbrEReand BB AEiRa e i ohirtaeS AR ar it r et e B o ¢ ha
of a gel lthoginageRtkirkAFR HednMbd lvined Bm RGN MERCEE! i, |HR R IbERYS

enbodi nents, the carrier conprises the polishing agent at a | evel "of from
about 5%nnised ot the@bdyyngreilights. of t he conposition. [0041] In certain

dentifri t.h i I, f act ant 1 Xt, f factants.
Sur f act allU3hASAGFROLENGSE dn AER o REREFUAE VeatRP el UbFe sal ts of at

| east oneohp@bgion ftRdtliys@Giblk £ AaatiYiSEtisleo Hidn & £huSHE Br asintd1e sodi um
salt of the nonsul fated nonogl yceride of hydrogenated coconut oil fatty

aci ds; covhiettdopentpyicingehahadth, &ypiegher appdayince g the sibigt indedisgdheim | aur yl
sul fate; an akkél ?réggﬁﬁlfonatﬁ sgfh.as aqdiun1 od§q¥l enzene sul fonat e;
a hi gher PAPY§IOR G FSAERTHCL AL BHY HRICBIUIPYFITOm F sHekelsy an Br%‘?gﬁ’?@r fatty
acid est gengdry, ldedoditiy dF B0amdicHRARSs SHH komdtiRitioalthedestubst anti al Iy
saturated higher aliphatic acyl am des of a |ower aliphatic am no

car boxy! i[@019¢ frsorseembadinments ehdilm hep a subistantiglly darpelkes shructuhe Aatty aci d,

al kyl or .acyl,,radi cal s;, and .m xtures. thereof. Amdes can .be, for exanple,

N- | awr oyl RS PR b i SRR s disire i e QL RAHBTARIHE saits of

N aur oyl (e Bt Eﬁ@i-iﬁr?%lime%iohls)ﬁﬁhﬂbTs@Nthar&?dll@an&bé’c@r thkA tNaHi@hes£oMmAdi ment s t he

carrier conprises the surfactant at a |evel of fromabout 0.3%to about 5%
by wei ghtstroftugeipoiird dimensiondpguth@z-gueettorabout 3% by wei ght of

conpositi 04 I n various e di nent e £o sitjons described

nor b n a0 EReRpish RS BT BB PRPE PP Sdast about
two year Sy dkdpHobidipipmet0a ceftanRYBodihBa, the pohifkeras R oditéRdlble an
otherwi se stable filmcan disintegrate during use (as discussed above), for
exanpl e, rolimnery Iné@mﬁ@nﬁ@ﬁﬁmgﬁwhﬁg@wmﬂmt@éw%@g@aﬂqabh.pqlm%] The
embodi meng & 139 RLAYI I, IOCESS 98 Lok TRk NS G8IRAL Lignsrhomri sing a
filmas déScriBed (e8Pt and &> carFier “I M V& Pous embodi nehts, a

pl ur al i t Vii@bldtionntah lba@ireRaSedll ol IFRARH 1M idarid gAY bEExposlireSiO e

enbodi nents, a carrier and a plurality of filmfragments can be m xed. In
some enbseiveehednprifieg aibsghepneamratinmivsaes beih axsafyink some sone

enbodi nent t he process for. nmakj t [0 sitiqn C risin carrier
avi g arotiobfal BEEPEm s JREM: b tsf BRSNS BERRRE RlPIRRE s
providing the carrier; adding |anellar fragnents of a film prepared as
descri bed herein, i.e. containing a zi4nc-containing conpound, one or nore
filmform ng polyners, and an effective anount of a filmstabilizing
ingredient to the carrier to forma m xture; and honobgeni zing the m xture.
[ 0044] The term "honogeni zi ng" as used herein refers to the adm xture of
the fragnents and the carrier so as to attain a substantially honbogeneous
distribution of fragments in the carrier. In sone enbodi nents, the
resulting conposition still retains two-phase conposition characteristics.
[ 0045] Certain enbodi nents descri bed herein also provide nethods fo

o, T ] o T o



to the following non-limting exanples. EXAVPLES Exanple Ti [0050] Table 1
(bel ow) describes the fornmulations of five (5) filns. Film X serves as a
control . Wwor2orgp78t3e¢ manufacture of Filns B and D, a fil mC3tsbéloiozeing
i ngredient was m xed with the zinc oxide prior to addition to the slurry of
filmformng polyners. Table 1 FilmX A B CD w wbow wbow whbow who w wh
i.e., the polymer breaks down into small fragments, for example, as a result of
shearing. In some embodiments, a polymer is insoluble but swellable. In
configurations in which a polymer does not break down during use, the polymer can
be a water-repellant polymer or an aqueous-stable hydrophilic polymer such as
certain types of cellulose, for example paper.
[0021] Water soluble polymers among those useful herein include cellulose
polymers, methacrylates, polyvinylpyrollidone, and mixtures thereof. In some
embodiments, the cellulose polymer is selected from hydroxyalkyl cellulose
polymers such as hydroxyalkyl methyl cellulose, hydroxypropyl methyl cellulose
(HPMC), hydroxypropyl cellulose, hyrdoxyethyl cellulose, methyl cellulose,
carboxymethyl cellulose, and mixtures thereof.
[0022] Other polymers among those useful herein include polyvinylpyrrolidone,
cross-linked polyvinyl pyrrolidone, polyvinylpyrrolidone-vinyl acetate copolymer,
polyvinylalcohol, polyacrylic acid, poly acrylate polymer, cross-linked polyacrylate
polymer, cross-linked polyacrylic acid (e.g, Carbopol®), polyethylene oxide,
polyethylene glycol, poly vinylalkyl ether-maleic acid copolymer (such as Gantrez®)
and carboxy vinyl polymer; natural gums such as sodium alginate, carrageenan,
xantham gum, gum acacia, arabic gum, guar gum, pullulan, agar, chitin, chitosan,
pectin, karaya gum, zein, hordein, gliadin, locust bean gum, tragacanth and other
polysaccharides; starches such as maltodextrin, amylose, high amylose starch, corn
starch, potato starch, rice starch, tapioca starch, pea starch, sweet potato starch,
barley starch, wheat starch, waxy corn starch, modified starch (e.g.
hydroxypropylated high amylose starch), dextrin, levan, elsinan and gluten; and
proteins such as collagen, whey protein isolate, casein, milk protein, soy protein and
gelatin.
[0023] Non-limiting examples of water dispersable and swellable polymers include
modified starch, alginate esters, divalent or multivalent ion salts of alginates. Non-
limiting examples of water insoluble polymers include polymers soluble in at least
one organic solvent, such as cellulose acetate, cellulose nitrate, ethylene-vinyl acetate

copolymers, vinyl acetate homopolymer, ethyl cellulose, butyl cellulose, isopropyl
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cellulose, shellac, silicone polymer (e.g. dimethylsilicone), PMMA (poly methyl
methacrylate), cellulose acetate phthalate and natural or synthetic rubber; polymers
insoluble in organic solvents, such as cellulose, polyethylene, polypropylene,
polyesters, polyurethane and nylon.

[0024] The films described herein can be made in accordance with the methods
described in U.S. Patent No. 6,669,929, and U.S. Patent Application Publication No.
2003/0053962.

[0025] In some embodiments, the film forming polymer comprises two different
molecular weights of hydroxypropylmethylcellulose (HPMC) specifically, Methocel
E5 and E50, commercially available from Dow Chemical, Midland, Michigan.

[0026] In various embodiments, the size of the film flakes, fragments or strips may
be determined pursuant to any of a variety of criteria, including manufacturing
convenience, affect on visual appearance, surface area, affect on texture in the
composition, and combinations thereof.

[0027] In various embodiments, the film may comprise, in addition to the zinc-
containing compound, other therapeutic actives. As referred to herein, a therapeutic
active is a material that is useful for the prevention or treatment of a physiological
disorder or condition. Such disorders or conditions include, for example, those of
the oral cavity (including the teeth and gingiva), skin, etc. The specific therapeutic
active is preferably determined according to the desired utility of the composition.
[0028] In some further embodiments, the films further comprise one or more
additional components such as diols, surfactants, starches, flavor agents, sweeteners,
cationic prophylactic and therapeutic agents, fluoride ion sources, stannous ion
sources, antioxidants, nutrients or proteins.

[0029] In some embodiments, the film or the oral care composition comprises an oral
care active, which is useful for the prevention or treatment of an oral care disorder or
condition. Oral care actives among those useful herein include abrasives, anticaries
agents, tartar control agents, antiplaque agents, periodontal actives, breath

freshening agents, malodor control agents, desensitizing agents, salivary stimulants,
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whitening agents, and combinations thereof. Oral care actives among those useful
herein are described in U.S. Patent 6,596,298 to Leung, et al.

[0030] In some embodiments, the zinc-containing compound is present in the form
of particles. In some embodiments, the particles have an average particle size of
about 1 to about 1000 nm. In other embodiments, the particles may have an average
particle size from about 1 pm to about 850 nm, about 50 pm to about 150 nm, about
15 nm to about 500 nm, about 30 nm to about 250 nm and/or about 5 pm to about
100 nm.

[0031] Physical characteristics of the film containing the relatively high concentration
of zinc-containing compounds can be modified by modifying various parameters of
the film forming process.

[0032] In some embodiments, the films dissolve in the oral cavity of a subject.
Dissolution time is the amount of time needed to dissolve a piece of film in a
stagnant volume of water. Films having rapid dissolution times sometimes have low
tensile strength because they are rapidly disintegrated. Characteristics of the film,
such as tensile strength and dissolution time, therefore can be tailored during the
formulation process based on the requirements of the final product. A person
having ordinary skill in the art will appreciate that a balance exists between these
two properties to specifically formulate a robust film that can withstand processing
and still dissolve readily in the mouth.

[0033] The compositions of the embodiments may be described as comprising two
phases, wherein one phase comprises a carrier and a second phase comprises the
films described herein. The term “phase” as used herein denotes a physical phase as
understood in the physical and material sciences, i.e., a portion of a material whose
properties and composition are uniform. However, a phase as used herein can be
discontinuous, i.e., a phase can comprise a plurality of separate components. For
example, a plurality of polymer film fragments of identical composition is
considered to comprise a single phase. In some embodiments, a film fragment can
be entirely embedded within the material comprising the first phase, or totally or

partially exposed on the surface of the first phase. For example, if the composition is
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[ 0051] This Exanpl e describes a nmethod for preparing filnms of the instant
i nvent i orwo2nren7esisde and the filmstabilizing ingredi elCTaISe0wiozEds A
slurry is prepared by

a dentifrice comprising both a gel and film fragments, a film fragment can be totally
surrounded by the gel, or partially or totally exposed on the surface of the gel. In
certain embodiments, compositions comprise more than two phases. Such multi-
phase compositions include those having two carriers, each of which contributes a
phase to the composition, in addition to film fragments as described herein. Other
multi-phase compositions include those having a single carrier and two or more
pluralities of fragments, wherein the pluralities of fragments have differing
compositions.

[0034] In various embodiments, the carrier is a liquid, semi-solid or solid. A “liquid”
can be a liquid of low or high viscosity. A liquid can be a liquid such that flow is
imperceptible under ambient conditions. For example, a soap, such as an ordinary
bar of hand soap, can be considered a liquid herein. A liquid can be a thixotropic
liquid. A “semi-solid” as used herein can be a gel, a colloid, or a gum. As used
herein, semi-solids and liquids are fluids distinguished on the basis of viscosity: a
semi-solid is a high viscosity fluid, while a liquid has lower viscosity. There is no
definitive dividing line between these two types of fluids. A semi-solid can, in
certain embodiments, have a viscosity as high as thousands of mPa-s. Carriers
among those useful herein include liquids, pastes, ointments, and gels, and can be
transparent, translucent or opaque.

[0035] In certain embodiments, the compositions of the present invention are
suitable for administration to the oral cavity. Such compositions include dentifrices,
mouthwashes, dental gels, lozenges, beads, gums, oral strips, mints, liquid
toothpastes, sprays, paint-on gels, lip balms, whitening strips, breath strips, oral
chews, and combinations thereof. An oral care composition disclosed herein can be
used, for example, for cavity prevention, whitening, plaque prevention or reduction,
gingivitis prevention or reduction, tartar control, sensitivity prevention or reduction,
or breath malodor prevention or reduction, and stain prevention.

[0036] The specific composition of the carrier preferably depends on the intended
use of the composition. In various embodiments, the carrier is aqueous, comprising

from about 5% to about 95% water or from about 10% to about 70% water. In other



heati ng dei oni zed water to about 80 C. About half of the fornula anount of
water is added to beaker. HPMC E5 is then added and m xed wth an over head
m xer untwbD 20te07pByner is wet. HPMC E50 is then added anu/ush@o®fuseéy is
mxed for 20 min with intermttent scraping of the beaker walls to ensure
pol ynmer incorporation. The zinc oxide and filmstabilizing ingredient

m xture is then added to the slurry along with the renai ni ng anount of
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then fil wdnlddtfwrﬂinwm of etaddr ig lase theoride nitrsemeogmbaditestss theramm@amtwé s

anal yzed. The resulii) of this 15-day test are described in Table 2 (bel ow).
Tabl e 2 WA BEsEp! Zn (ppm 1.23 1.16 1.01 1.23

[0037] The carrier may comprise any of a variety of materials, including emulsifiers,
thickeners, fillers, and preservatives. In some embodiments, the carrier may include
a functional or active material, such as those described above. In some
embodiments, the carrier comprises the same functional material as the film.

[0038] In one embodiment, the carrier is suitable for use as a dentifrice. Carrier
compositions among those useful herein are disclosed in U.S. Patents 5,695,746 to
Garlick, Jr., et al. and 4,839,157 to Mei-King Ng, et al.

[0039] In various dentifrice embodiments, the carrier comprises thickeners, gelling
agents or combinations thereof. Thickeners or gelling agents useful herein include
inorganic, natural or synthetic thickeners or gelling agents. In some configurations,
the carrier comprises the thickener and gelling agent at total levels of from about
0.1% to about 15%, by weight, or from about 0.4% to about 10% by weight of the
composition. Examples of thickeners and gelling agents useful herein include
inorganic thickening silicas such as: amorphous silica, for example Zeodent® 165
(Huber Corporation); Irish moss; iota-carrageenan; gum tragacanth; or
polyvinylpyrrolidone. In certain embodiments, the carrier comprises a polishing
agent, such as a silica, a calcined alumina, sodium bicarbonate, calcium carbonate,
dicalcium phosphate or calcium pyrophosphate. In various embodiments, the
carrier can be a visually clear composition.

[0040] In various dentifrice embodiments, comprising a visually clear carrier, the
composition comprises at least one polishing agent. Polishing agents among those
useful herein include collodial silica, such as, for example, Zeodent® 115 (Huber
Corporation), and alkali metal aluminosilicate complexes (i.e., a silica comprising

alumina). In some configurations, a polishing agent can have a refractive index close



1.14 Exanple 4 [0053] Slurries with titaniumdioxide ("E') and w t hout
titaniumdioxide ("Y") were prepared (see, Table 3 below). Table 3

| ngr edi erwOYYoB/0nst3er 62. 35 61. 35 Met hocel E5 6.25 6.25 WeThuseel/oEE8s 5. 64
5.64

to that of a gelling agent combined with water and/or humectant. In various
embodiments, the carrier comprises the polishing agent at a level of from about 5%
to about 70% by weight of the composition.

[0041] In certain dentifrices, the carrier comprises a surfactant or mixture of
surfactants. Surfactants among those useful herein include water-soluble salts of at
least one higher fatty acid monoglyceride monosulfate, such as the sodium salt of the
monsulfated monoglyceride of hydrogenated coconut oil fatty acids;
cocamidopropyl betaine; a higher alkyl sulfate such as sodium lauryl sulfate; an
alkyl aryl sulfonate such as sodium dodecyl benzene sulfonate; a higher alkyl
sulfoacetate; sodium lauryl sulfoacetate; a higher fatty acid ester of 1,2-dihydroxy
propane sulfonate; and a substantially saturated higher aliphatic acyl amides of a
lower aliphatic amino carboxylic acid, such as those having 12 to 16 carbons in the
fatty acid, alkyl or acyl radicals; and mixtures thereof. Amides can be, for example,
N-lauroyl sarcosine, and the sodium, potassium, and ethanolamine salts of N-
lauroyl, N-myristoyl, or N-palmitoyl sarcosine. In various embodiments the carrier
comprises the surfactant at a level of from about 0.3% to about 5% by weight of
composition, or about 0.5% to about 3% by weight of composition.

[0042] In various embodiments the compositions described herein are stable upon
storage at ambient temperature for at least about two years. It is understood,
however, that in some embodiments, an otherwise stable film can disintegrate
during use (as discussed above), for example, during toothbrushing using a
dentifrice composition.

[0043] The embodiments also provide processes for making compositions
comprising a film as described herein; and a carrier. In various embodiments, a
plurality of film fragments are combined with a carrier. In some embodiments, a
carrier and a plurality of film fragments can be mixed. In some embodiments, the
mixing can comprise slow stirring. In some embodiments, the process for making
the composition comprising a carrier having distributed therein a plurality of
lamellar fragments includes: providing the carrier; adding lamellar fragments of a

film prepared as described herein, i.e. containing a zinc-containing compound, one
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or more film forming polymers, and an effective amount of a film-stabilizing
ingredient to the carrier to form a mixture; and homogenizing the mixture.

[0044] The term “homogenizing” as used herein refers to the admixture of the
fragments and the carrier so as to attain a substantially homogeneous distribution of
fragments in the carrier. In some embodiments, the resulting composition still
retains two-phase composition characteristics.

[0045] Certain embodiments described herein also provide methods for
administering a zinc-containing compound in order treat a disease or condition of
the oral cavity. The film or composition containing the same is administered to a
human or animal subject. In various embodiments, the administration is topical,
wherein the composition is applied to an external surface of the subject, such as to a
surface of the oral cavity (e.g., teeth, gingiva, and tongue). The specific route and
method of administration will depend, of course, on the intended use of the
composition. In some embodiments, the disease or condition is selected from caries,
gingivitis, periodontitis, and cosmetic conditions such as yellowing and malodor.
[0046] In some embodiments, the methods additionally comprise disrupting the film
after topically applying the film. Such disruption may be accomplished by any of a
variety of methods, including chemical and/or mechanical means. Chemical means
include degradation of the film by contact with water or a material present at the site
of administration (e.g., saliva in an oral care application). Physical means include
agitation, grinding, and shear forces produced by application of physical energy to
the composition during use (e.g., brushing in a dentifrice application).

[0047] The present inventors found, quite unexpectedly, that when using zinc-
containing compounds such as zinc oxide in a film, the stability of the film can be
enhanced by including a film-stabilizing ingredient. In some embodiments, the film-
stabilizing ingredient has the ability to interact with the zinc-containing compound
in the film, e.g. zinc oxide, thereby decreasing its positive surface charge and thus
stabilize the film.

[0048] It will be understood by those of ordinary skill in the art that further aspects

of the invention include films containing a film-stabilizing ingredient and/or charge
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[0054] The slurries were then cast with a 15 m| casting bar onto a plastic
substrate and then dried for 15 mnutes at 105 C. The resultant filmwas
ground i nwo2bidarsparticles of 12 to 20 neshes. Additi on®CTAIS2010/088 56
conprising 50 parts propylene glycol, 49.85 parts MaxFresh N ght Toot hpaste
(see, Table 4 below) and 0.15 parts of filmparticles, were then prepared.
Tabl e 4 I ngredient ww % Pol yet hyl ene glycol 1 Carboxynethyl cellulose 0.55
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. stabilizing ingredient will be suitable for inclusion in the compositions and films

described herein. The amount that these alternative film-stabilizing ingredients are
included in the films of the present invention is generally described herein
functionally, i.e. an effective amount. The actual amount, however, will vary
depending upon the film-stabilizing ingredient selected. The amount (calculated on
a weight basis) for any film-stabilizing ingredient or combination thereof may be but
is not necessarily the same as those weight ranges provided above with respect to

the PEG or TiO2. Such amounts are ascertainable by those skilled in the art.

[0049] The embodiments described herein can be further understood by reference

to the following non-limiting examples.

EXAMPLES
Example 1
[0050] Table 1 (below) describes the formulations of five (5) films. Film X serves as a
control. During the manufacture of Films B and D, a film stabilizing ingredient was

mixed with the zinc oxide prior to addition to the slurry of film forming polymers.

Table 1
Film X A B C D
w/wW% w/wW% w/wW% w/wW% w/w%

HPMC E5 17.81 16.63 16.88 14.67 13.64
HPMC E50 15.83 15.12 15.25 13.59 14.96
ZnO 48.01 50.45 50 51.63 49.86
Propylene Glycol 14.11 - - 12.24 --
Polyethylene

Glycol - 13.9 13.65 - 13.39
Polysorbate 80 0.9 0.9 0.96 0.82 0.79
TiO, -- - -- 4.07 4.21
Menthol 3.38 3.01 3.26 2.99 3.14

Example 2

[0051] This Example describes a method for preparing films of the instant invention.

Zinc oxide and the film-stabilizing ingredient are mixed. A slurry is prepared by

12



Col orant 0.01 Zeodent 114 8 Zeodent 165 8 Cocam dopropyl betaine 1.25
Sodium | auryl sulfate 1.57 Flavor 1.40 [0055] The slurries were

ul t rasoniwatet/f78r34si x hours to accel erate zi nc oxi de mpgTAtS2@0/05%ke
tenperature was controlled at 23 C by circulating tap water. The film
particles were renoved fromthe slurries using a 40 nesh sieve. Five
percent nitric acid solution was used to dilute the filtered slurries and

convert - higingldorRXiciRalcl 1504 BE €] ABoliOlhf B igHRlla BinoRhDEr et e
di luted solution was quantified by atom c absorption. Results of the two
conpar at added mlmhkert hEtMWetbes tomdutted dindamixed g tir atbederbed comvixen ufisibl e 5.
Table 5 FI | mlymer 1s wet. HPMC E50 is then added and the slurry is mixed for 20 min with
intermittent scraping of the beaker walls to ensure polymer incorporation. The zinc
oxide and film-stabilizing ingredient mixture is then added to the slurry along with
the remaining amount of water. The slurry is then mixed for 20 minutes. Air bubbles
in the slurries can be removed by mixing with the SpeedMixer” DAC 150 FVZ for 5

min at 1800 rpm. The slurry is then dispensed on surface and dried to produce a

film. The film can by punched into flakes, fragments or strips as desired.

Example 3
[0052] The films described in Example 1 were immersed for 15 days in a simple slurry
containing sorbitol, water, SLS, betaine, saccharin, fluoride, PEG, and sodium
phosphate (dibasic) at pH 6.8. The films were then filtered and the total zinc
concentration in the slurries was analyzed. The results of this 15-day test are
described in Table 2 (below).

Table 2

Total Zn (ppm) 1.23 1.16 1.01 1.23 1.14

Example 4
[0053] Slurries with titanium dioxide (“E”) and without titanium dioxide (“Y”) were

prepared (see, Table 3 below).

Table 3
Ingredient Y E
Water 62.35 61.35
Methocel E5 6.25 6.25
Methocel E50 5.64 5.64
Zinc oxide 18.66 18.66
Titanium dioxide - 1
Ethanol 5.56 5.56

13
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Methol 1.23 1.23
Tween 80 0.31 0.31

[0054] The slurries were then cast with a 15 mil casting bar onto a plastic substrate and

then dried for 15 minutes at 105 °C. The resultant film was ground into film particles

of 12 to 20 meshes. Additional slurries comprising 50 parts propylene glycol, 49.85

parts MaxFresh Night Toothpaste (see, Table 4 below) and 0.15 parts of film particles,

were then prepared.

Table 4
Ingredient w/w %
Polyethylene glycol 1
Carboxymethyl cellulose 0.55
Sodium saccharin 0.35
Sodium fluoride 0.32
Sorbitol (70% solution) 68
Water 9.05
Colorant 0.01
Zeodent 114 8
Zeodent 165 8
Cocamidopropyl betaine 1.25
Sodium lauryl sulfate 1.57
Flavor 1.40

[0055] The slurries were ultrasonicated for six hours to accelerate zinc oxide migration.

The temperature was controlled at 23 °C by circulating tap water. The film particles

were removed from the slurries using a 40 mesh sieve. Five percent nitric acid solution

was used to dilute the filtered slurries and convert the zinc oxide to soluble zinc ion.

The level of zinc in the diluted solution was quantified by atomic absorption. Results

of the two comparative trials that were conducted, are described below in Table 5.

Table 5

Film

Trial

Quantity of zinc in diluted solution
(ppm)

% Reduction

14



Y 2 44.79 E 2 28.32 36.8 [0056] The data described in Table 5 (above)

i ndicates that mgration of the zinc-containing conpound was significantly
reduced iwotbhe/#78139s cont ai ning titani um di oxi de. [ 0057pCEasho1ofs918e
patents, patent applications and printed publications (including books)
mentioned in this docunent are hereby incorporated by reference in their
entirety. [0058] As those skilled in the art wll appreciate, nunerous
changes and nodificatiopns npy be nade 1048 he enbodi ments descriged herein
wi thout departing fromthe spirit of the invention 1t is intended that all

such varilatiofs fal| within|lthe scope P46 he appended cl aPik. CLAI MB

2 44.79 -
E 2 28.32 36.8

[0056] The data described in Table 5 (above) indicates that migration of the zinc-
containing compound was significantly reduced in the films containing titanium

dioxide.

[0057] Each of the patents, patent applications and printed publications (including
books) mentioned in this document are hereby incorporated by reference in their
entirety.

[0058] 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 appended claims.
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1. An orally acceptable zinc-containing film conprising: a zinc-containing
conpound; one or nore filmform ng polyners; and an effective anount of a
film stabwbizaizgsisagredient. 2. The filmof claim1l, wreraispomiosdisé | m
stabilizing ingredient is a charge stabilizing ingredient. 3. The film of
claim1 or claim2, wherein the filmstabilizing ingredient is selected
fromthe group consisting of polyethylene glycol, titaniumdioxide, and a
m xture thereof. 4. The filmof anypaevef the preceding clainms, wherein
the zi nc-containing conpound is present at a concentration of greater than
about 30% by weight. 5. The filmof anyone of the preceding clains,
wherein the zinc-containi compound.is.present. at a concentration of from
about 301lto ahdfr %Cﬁﬁta\%gqﬁﬂﬁq'gontél.m%fél%?'icpmp@f“%yone of the preceding
cl ai s, MhEFEhQHkQ%n%&%%-Qgﬂ&%hﬂhpg conpound is present at a concentration
of from about 40 to abou? 55% by weight. 7. The filmof anyone of the
precedi ng cl abnsor woes £inm farheng polynowsitaaidni ng conpound is present at a
concentration of _about 50%b i .. .8..The filmof anyone of the
precedi ng cl afAgtte 3?%@%”@anﬁgpgg&ﬂﬁﬂ?%Fﬁ?ﬁBe@bnpound is selected from
the group consisting of: zinc oxide; zinc sulfate; zinc chloride; zinc
citrate; zinc lactate; zinc gluconate; zinc nmalate; zinc tartrate; zinc
carbonat & zi ihbe fhosphlairel, wharein terfimsebibningfingradieot ismmbhergener eof . WO
2012/078%%@ﬁCT/U8201 /059156 9. The film of anyone of the preceding

cl ai ms, HERS B89 e - cont ai ni ng conpound i s zinc oxide or zinc
citrate. 10. The film of anyone of the preceding clainms, wherein said

zi nc-contai ning conpound is zinc oxide. 11. The film of anyone of the

pr ecedi ng- cl ailhe filmioérlgim 1tonelafiinl Zpwdiesdin HieAilngstabigiziendiingtedient ol yet hyl ene

gl ycol . . e fi,lmof anyone of the preceding c]ains,,.wherein the film
stabi | i ziS%%Cﬁeﬁ&O@aﬁben%rovg P e e HEST e B, SRBIR IR S ane of the
pr ecedi nghighatMBaredfer ei n the pol yet hyl ene glycol is present at a
concentration of fromabout 5 to about 50% by wei ght.

4. The film of anyone of the preceding claims, wherein the zinc-containing

compound is present at a concentration of greater than about 30% by weight.

5. The film of anyone of the preceding claims, wherein the zinc-containing

compound is present at a concentration of from about 30 to about 60% by weight.

6. The film of anyone of the preceding claims, wherein the zinc-containing

compound is present at a concentration of from about 40 to about 55% by weight.

7. The film of anyone of the preceding claims, wherein the zinc-containing

compound is present at a concentration of about 50% by weight.

8. The film of anyone of the preceding claims, wherein said zinc-containing
compound is selected from the group consisting of: zinc oxide; zinc sulfate; zinc
chloride; zinc citrate; zinc lactate; zinc gluconate; zinc malate; zinc tartrate; zinc

carbonate; zinc phosphate; and a combination of two or more thereof.
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14. The filmof anyone of the preceding clains, wherein the pol yethyl ene
glycol is present at a concentration of from about 10 to about 25% by

wei ght. wWb.20Me8f34l m of anyone of the preceding cl ai ns PCRiUSe@&005916€
titaniumdioxide is present at a concentration of from about 0.01 to about
10% by weight. 16. The filmof anyone of the preceding clains, wherein the
titaniumdi oxide is present at a concentration of fromabout 0.5 to about
5% by weight. 17. The film of anyone of the preceding clains, wherein the
titanium dioxide is present at a concentration of about 1% by weight. 18.
The fil m9%f ahhehbnof abymnemtdbepicnediogalamss, wihereiei saichtint-eastairome of sai d
one or nore film.farmn pol%/mers is a cellulose polynmer. WO

2012/ 078f§m§@‘f‘fl@§2€%f’ PEEINCLYTAlehe fi | m of anyone of the preceding
clainms, wherein the cellul ose polyner is a hydroxyal kyl nethyl cellul ose.
20. The filmof anyone of the preceding clains, wherein the cellul ose

pol ynmer i18. hydhekilmpobdpyyonesif il preéding okéms, wHereibhsaid Zihercoftaaniyg pr ecedi ng
claim wherein the filmstabilizing ingredient is pre-mxed with the

zi nc- cont8MFCHEYHAPO KRGS 22, An oral care conposition conmprising: the
filmof anyone of the preceding clains; and an orally acceptable carrier.
23. The conposition of claim?22, wherein the filmis in the formof flakes,
fragment d1or Fheifgsm of 2adyoffhef cbeposiading clfims,| wihare2? the fdmastmbdZingwher ei n
said filmconprises frﬁﬁ about 0.1%to about 5% by weight, of the oral
care compBEFE{eBh Po¥thyirRe 8lihdosi tion of anyone of claims 22 to 24,
wherein said filmconprises fromabout 0.25%to about 3% by weight, of the
oral care conposition. 26. The conposition of anyone of clainms 22 to 25,
wher ei n d8i d fThe filoopringese fof ghe glyecadingy Siime atberdin 2be HilmnefagHizingf t he
oral care_conposition. /.. The conposition of anyone of clains 22 to 26,
wherei n € eﬁilség?ﬁn&flh 0§ %onpound conprises from about 0.5%to about
2.5% by weight, of the oral care conposition.

13.  The film of anyone of the preceding claims, wherein the polyethylene glycol is

present at a concentration of from about 5 to about 50% by weight.

14.  The film of anyone of the preceding claims, wherein the polyethylene glycol is

present at a concentration of from about 10 to about 25% by weight.

15.  The film of anyone of the preceding claims, wherein the titanium dioxide is

present at a concentration of from about 0.01 to about 10% by weight.

16.  The film of anyone of the preceding claims, wherein the titanium dioxide is

present at a concentration of from about 0.5 to about 5% by weight.

17.  The film of anyone of the preceding claims, wherein the titanium dioxide is

present at a concentration of about 1% by weight.

18.  The film of anyone of the preceding claims, wherein at least one of said one or

more film forming polymers is a cellulose polymer.
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WO 2012/ 078134PCT/ US2010/ 059156 28. The conposition of anyone of clainms 22
to 27, wherein the zinc-containing conpound conprises fromabout 1%to
about 2%wbyowsi7gist, of the oral care conposition. 29. APgEtuse@00§9156 eat i ng
a disease or condition of the oral cavity conprising: contacting an oral
cavity surface with the conposition of anyone of clains 22 to 28. 30.A

nmet hod of increasing the stability of a zinc-containing film conprising:
a) mxing an effective amount of a filmstabilizing ingredient with a

zi nc-containing conmpound to forma mxture; b) slurrying the m xture of
step a) VPt h dhefibn ofrenyorfe dfihd praqedigg phlimseriserein the celdosl polymper mnd c)
casting th sIuB%X i%%ﬁ a%filnl 31. The nmethod of claim 30, wherein the film
conpri sedVGreaely! M 1gBbWesS00% by weight, of a zinc-containing conpound.
32. The nmet hod of claim30 or claim31, wherein the filmstabilizing

i ngredi ent conprises polyethylene glycol. 33. The nethod of anyone of clains
30 to 32_20wheilbe filrh joé ahydnm S ttlabpteceding clangs,edhenin the celldbserppdymenisi | i zi ng

i ngredi ent., 34. The et ho f anyone of clainms 30 to 33, further conprising
t he stepQB?“%ﬁ@??Hﬁlﬁﬁnﬁﬂﬁ@HFﬁﬁ the filmto formfilmflakes, fragnents or

strips.

21.  The film of any preceding claim, wherein the film stabilizing ingredient is

pre-mixed with the zinc-containing compound.

22, An oral care composition comprising;:
the film of anyone of the preceding claims; and

an orally acceptable carrier.

23. The composition of claim 22, wherein the film is in the form of flakes,

fragments or strips.

24.  The composition of claim 22 or claim 23, wherein said film comprises from

about 0.1% to about 5%, by weight, of the oral care composition.

25.  The composition of anyone of claims 22 to 24, wherein said film comprises

from about 0.25% to about 3%, by weight, of the oral care composition.

26.  The composition of anyone of claims 22 to 25, wherein said film comprises

from about 0.5% to about 2% by weight, of the oral care composition.
27.  The composition of anyone of claims 22 to 26, wherein the zinc-containing

compound comprises from about 0.5% to about 2.5%, by weight, of the oral care

composition.
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28.  The composition of anyone of claims 22 to 27, wherein the zinc-containing
compound comprises from about 1% to about 2%, by weight, of the oral care

composition.

29. A method of treating a disease or condition of the oral cavity comprising;

contacting an oral cavity surface with the composition of anyone of claims 22 to 28.

30. A method of increasing the stability of a zinc-containing film, comprising:
a) mixing an effective amount of a film stabilizing ingredient with a zinc-
containing compound to form a mixture;
b) slurrying the mixture of step a) with one or more film forming
polymers to form a slurry; and

C) casting the slurry into a film.

31. The method of claim 30, wherein the film comprises greater than about 30%,

by weight, of a zinc-containing compound.

32.  The method of claim 30 or claim 31, wherein the film stabilizing ingredient

comprises polyethylene glycol.

33.  The method of anyone of claims 30 to 32, wherein the film stabilizing

ingredient is a charge stabilizing ingredient.

34.  The method of anyone of claims 30 to 33, further comprising the step of

cutting or punching the film to form film flakes, fragments or strips.
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