WO 2011/ 088199PCT/ US2011/ 021112 STABI LI ZATION OF ZINC OXIDE FI LM I N ORAL
COVPOSI TI.ONS  BACKGROUND [ 0001] This application rel ates tg Pral ;ind Personal
care conp‘ggizp}lé%ﬁl,”and nore particularly to conpositi ong (T,&W)?]ilé)?ﬂé a film
entrained in a carrier, in which the filmincludes zinc oxide. Such

conmposi tions include, for exanple, dentifrices. [0002] The aesthetic appeal
of such conpositions is inportant, and can have significant effects on
consuner acceptance and usage. Aesthetic effects have been acknow edged to
play an inportant role in consuner acceptance of many products. Although
such products have net with consuner approval, the art seeks to further

i mprove the SEABRBIZATEONSF ZINC QXIPEEIL YNGR COMROSIREPNSeut i

benefits of these products. |Indeed, nany such conpositions known in the art
are deficient in one or nore attBASIKEROUYNDO03] Conpositions for enhancing
heal t h, hygi ene or appearance, such as oral care conpositions, skin care

conposi ti ongoAnf hahis pplEtien RS 1o @fiSandPetsodsiadrdonpositionfSnd@mdgpeop! e.
These conpositions are used for a wide variety of purposes, including for
enhandlaiFuElse SamPAEEPIS oMy ingricl Imerirased a p gAEiST, 18 &/ hjgh the film fipgludes

pr ev?%ﬁ&&iﬁ’{.Sé:&ﬁ%hﬁl@ﬁ%ﬁ@t@ﬁé t?xfe hﬁa‘?&‘ﬁ@&ifﬁ?gs. ot her conditions in humans

and in ani nma ornmulation of such conpositions presents
a nunber of [(002] | eMbesesthEhieypprasdf ueh pbhapostenstis aapdriangndd oan kosnet i cal |y
acceptabl e for_their intended use. Cgrrposi tions .t hfgt contain therapeutic
act i veghtienf sifecthoneurupes acqentprResand yaagse vieslieds clegishavepeen evel s,

avoi die{&ﬁndb@l@ﬁ’%d‘%@?ﬂy%l inf}68AR981e iR Ronsaidt 5&%{>t¥ncec&*ﬂ?£§rieﬁrb COMARLRAI NG
cosnetically Tunctional rfaterials nust deliver the material to, e.g., the
oral cavh pyodustk haveomethaiith catsumtf @aprowad thest besks derthethienprovedthe aotisstichat

they arg typically used t consuner. .[ 0Q05] Wat er-so] uble fil s for oral
i i S PR s R a1 aGRR el fokn By PHE Gy P o ol s
known dothpoBigioAd kndvéh HSBe S¥ 6t delibidht Wne 3 oA str@utddd a breath freshening
agent, e.g., nenthol. The known filnms for adm nistering breath freshening

agents and/ 1008kt i GCemphsifipmsclonenhearinagesths hygiengerrepedrincecsiehes sedcar at
2t RS oS Al B SRR AT e Bl
t ypi calHeye shmsitas breaed tirynalidehatiay of plifpasdsaintisdagdopérandiag passnal For
exanple, U.S.  Pat. No. 5,948,430, the disc|losure of which is _incorporated
by health, hygiene, and appearance, as well as for preventing or treating a variety of diseases and
other conditions in humans and in animals.
[0004]  The formulation of such compositions presents a number of challenges. They
must be pharmaceutically and/or cosmetically acceptable for their intended use. Compositions
that contain therapeutic active materials preferably deliver the active at eftective levels, avoiding
undue chemical degradation. Similarly, compositions containing cosmetically functional
materials must deliver the material to, e.g., the oral cavity, skin or hair at effective levels under
the conditions that they are typically used by the consumer.
[0005] Water-soluble films for oral administration of therapeutic agents are well
known in the art. It is also known in the art to use such films for administering a breath
freshening agent, e.g., menthol. The known films for administering breath freshening agents
and/or active pharmaceutical agents are generally comprised of at least one water-soluble
polymer suitable for human consumption and at least one compound that enhances the

wettability of the water-soluble polymer, typically selected from polyalcohols, surfactants and

plasticizers. For example, U.S. Pat. No. 5,948,430, the disclosure of which is incorporated by



WO 2011/ 088199PCT/ US2011/ 021112 reference herein in its entirety, describes
a nonol awgp sbidogsiosat can be adhered to the oral cavitypr@usehigasA1R
pharmaceutically or cosnetically active ingredient, wherein the film
conprises at |east one water-soluble polyner; at |east one nenber selected
fromthe group consisting of a polyal cohol, a surfactant and a plasticizer;
at | east one cosnetic or pharnmaceutically active ingredient; and a
flavori . [O : . - ' ch is
 neor poraeld Hiyein WP Sl b v inou b il thay LG UAEI IO, S ALE
devi cetd @leagonplipinbeditic sl eas®sokticullyubsiaingedtnt, Wierdn thedtgeedmprizds ftody
cavity including a water-solubl e adhesive |ayer éorrpri sed of a .
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[ 0007] Wngkedid?atandNolavérif@@gdh2, the di scl osure of which is incorporated by
reference herein in. its enti describes a trilam.nate filmsuitable for
br o onged anbolst &7 feBuaSpi LE0dA 5 Brgeruos HF LR Bpyted Bydekinoe
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non- adhesi ve reservoir layer; and a water-inpernea arrier sandw ched
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dosage form conprising an anhydrous but hydratabl e nonolithic polyner

mat r i xsubstncEont ai ns anor phous funed silica as well as a therapeutic agent,
and a water-j | uhyl r{i.e e i
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di si nt Bgrehtinhig ehiitets dedaribed @8t @atharofiiresuyiabliedsr prolvpgsd dridosnstained ieliveey of
capabl e of  providing inproved avajlabjlity of therapeut agents froma
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The fil i ssqglve.in the uth and rel ease functional conponents,
typi caflpr{}s gqrﬁ{/g?%ﬁ?fié).r Sf%@&%ﬁeaﬁ%o RS- i ncorporate flavorants,
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cavity. These films are used either by thenselves as breath freshening
st ri psheeimdnitswhiiteenidisgloses 4 herapenticgdpspgs fprra compriiag ay palpdrasdut hr oughout

an or aily(?rg{agle monolithic polymer matrix that contains amorphous fumed silica as well as a

therapeutic agent, and a water-insoluble barrier layer secured to the polymer matrix and defining
a non-adhesive face. This patent does not disclose rapidly disintegrating films, but instead
contemplates compositions that are capable of providing improved availability of therapeutic
agents from a controlled release muco-adhesive carrier system.

[0009] U.S. Patent No. 6,669,929, and U.S. Patent Application Publication No.
2003/0053962, the disclosures of each of which are incorporated by reference herein in their
entirety, disclose film forming agents useful in oral care compositions. The films dissolve in the
mouth and release functional components, typically flavorants.

[0010] It is known to incorporate flavorants, colorants, and some active components
in films that dissolve in the oral cavity. These films are used either by themselves as breath

freshening strips, teeth whitening strips, or as polymer flakes dispersed throughout an oral care



WO 2011/ 088199PCT/ US2011/ 021112 conposition. It also is known to

i ncorporate zinc oxides in dentifrice formulations. Use of zinc oxide is
limted BYO2AE/S81%bility of the zinc, undesirable astrPRESFSYPIAREN hi gher

| evel s of zinc are utilized, and the reactivity of the zinc once zinc ions
are available for reaction (i.e., the zinc ions sonetines cause adverse
reactions within the fornulation). [0011] Thus, there is an ongoi ng need for
new oral and personal care conpositions, and nmethods of their use. SUMVARY
[ 0012] cPhpopitiese Hitalioniy EneWo ip inFePPEszZing pxides in dgntifsivh dumyaitoss. Bsadt zing
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as a preoalizddyaf the rdadifitpemeatisc ohte Ma¢ iodk sreeivhidsh] e trSactib €. 40RS iRt
i nvention provides conpositions conprising a plurality of |anellar
f r agneARSSOnFetignes gpysead verpreadiang voiken B HEHN) t he oral care conposition

conprises agfd e i ol arrli i I j L: zinc
oxi de. - The- LT oTRE MRS RO AL for n BRI GR bRl e ROMBELRER, St
an anpndtre¢thedssftienctisent, and an organi ¢ sol vent; wherein the anionic
surfactant is present in an amount_from 0. 1%to 5.0% by wei ght and the
organic solvent is present in an om 0.01%to 10% [0014]In anot her
enbodi ment, the oral care conposition conprises a zinc oxide entrained in a
film a sodi®2l aulyit pesértanven{iS) Bovisieasanarious earbodipentt, ofal end oersosadlo 5. 0%

by wei ght tai ne surfactant present in.an. appunt f4rom % 1. 2% by
i gt P oetbet oty O FuRA SRS RN saREERE Bl { AR e DR SN At R ane

f rom QnQhdemndodithddothefights. provided as 4 105}y diineffieedni® Mhs/afbso provi de
met hods for making the filmand nethods for adm nistering an active

conpouiiPadgnents (hepresint Hivenkon Fopdexeompesiivag compridps a piurdityet kerellehcl udi ng

t opi cad | ¥ ARRLY Afid:0 the subject an oral care conposition conprising a
filn1coﬁ%%|3|ng zinc oxide, an anionic surfactant, an anphoteric

sur f act ant, [&1d] anoogamisdsnéntetht praMeareebmpbigompdropiises 8 Yildhantramed irsa

present in an a nt_fromO0.1%.to 5.0%.Db i ght and.the. organic solvent is
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[ 0016] Conposi tions and nethods of this invention afford benefits over

conposiutfagagt is present in an amount from 0.1% to 5.0% by weight and the organic solvent is
present in an amount from 0.01% to 10%.

[0014]  In another embodiment, the oral care composition comprises a zinc oxide
entrained in a film, a sodium lauryl sulfate (SLS) present in an amount from 0.1% to 5.0% by
weight, a betaine surfactant present in an amount from 0.1% to 0.5% by weight, and an ethylene
oxide-based non-ionic polymer present in an amount from 0.01% to 10.0% weight.

[0015] The embodiments also provide methods for making the film and methods for
administering an active compound to a human or animal subject in need thereof, the method
including topically applying to the subject an oral care composition comprising a film
comprising zinc oxide, an anionic surfactant, an amphoteric surfactant, and an organic solvent;
wherein the anionic surfactant is present in an amount from 0.1% to 5.0% by weight and the
organic solvent is present in an amount from 0.01% to 10.0%. In various methods, such methods
further comprise disrupting the film after the topical application.

[0016] Compositions and methods of this invention afford benefits over compositions
and methods among those known in the art. Such benefits include one or more of increased

consumer acceptability, improved amounts of available actives, decreased adverse reactions



and net hods anong those known in the art. Such benefits include one or nore
of incre r acceptability, inproved anbunts o I ctives,
decrease§§§§9§$§ggggactions WO 2011/088199PCT/USZOll/O%E?%%hbﬁﬁggﬁ by the
presence of actives, enhanced aesthetics, inproved stability for active or
ot her functional materials, and controlled delivery of active materials.
Furt her benefits and enbodi nents of the present invention are apparent from
t he descri.ption set forth herein. BRI E SCRI PT] - THE W N
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film saccharin, fluoride, and (a) 1% PEG or (b) 3% PEG after 4 days;
[ 0018]emt@dimentsofthg pegspntonvaatine eiecapgancat from thawdeseiptinn sgt fosth hsreini nc oxi de

films in aqueous sl ur Ly | wat er, PEG 1.5%
SLS, 0.375% CAP bet ai r%? @@?Pﬁﬁ%ﬁggéﬁgﬁg %W]I&ﬁ{c")% de. DESCRI PTI ON i
[ 0019] The present invention provides conpositions and net hods for
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invention are, accordingly, pharmaceutically- or cosnetically- acceptable.

As usedcdtherie fiyorglecindda) phdtbtmoe( BLaPEY, aftardptaatl e" or "cosnetical ly
accept abl e” on js one.that is itaple.for use.wth humans. and/ or
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astringent taste, irritation, and allergic response) comensurate with a
r easorfablodilive pastharir dngldlyogideo. The fol | owi ng definitions and non-liniting

gui delines shoul d be considered igpJERfAVAHGND i nterpreting the description
of this invention set forth herein:

[0019]  The present invention provides compositions and methods for administration
to, or use with, a human or other animal subject. Preferably, specific materials and compositions
to be used in this invention are, accordingly, pharmaceutically- or cosmeticaﬂy- acceptable. As
used herein, such a “pharmaceutically acceptable” or “cosmetically acceptable” component is
one that is suitable for use with humans and/or animals to provide the desired therapeutic,
sensory, decorative, or cosmetic benefit without undue adverse side effects (such as toxicity,
astringent taste, irritation, and allergic response) commensurate with a reasonable benefit/risk
ratio. The following definitions and non-limiting guidelines should be considered in reading and
interpreting the description of this invention set forth herein.

[0020]  The headings (such as “Introduction” and “Summary,”) used herein are
intended only for general organization of topics within the disclosure of the invention, and are
not intended to limit the disclosure of the invention or any aspect thereof. In particular, subject
matter disclosed in the “Introduction” may include aspects of technology within the scope of the
invention, and may not constitute a recitation of prior art. Subject matter disclosed in the
“Summary” is not an exhaustive or complete disclosure of the entire scope of the invention or
any embodiments thereof.

[0021]  The citation of references herein does not constitute an admission that those

references are prior art or have any relevance to the patentability of the invention disclosed



[ 0020] The headi ngs (such as "Introduction” and "Summary,") used herein are
i ntended only for general organi zation of topics within_ the disclosure of

t he inveﬁwpﬁﬁyﬂﬁﬁﬁ are not intended to linit the discl oSGI&/S3{11PRE12
invention or any aspect thereof. In particular, subject matter disclosed in
the "Introduction” may include aspects of technology within the scope of
the invention, and may not constitute a recitation of prior art. Subject

mat t er, di.sclaosed in the "S ry" is not an.exhaustive or conplete
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herein, Al referen cited in.th scripti.on sectio f thj
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of the invention, are intended for purposes of illustration only and are
not i rikelide dthepembedimentyhaviasgddigpnal Heatirgsy oF pthehemedimeatsilegerRAratig ti pl e
enbodi t I Ng- t i I I

embodi Sorel: Rtlgiony S B kiR HhdRy; Safthe LERRRECH e HEMRIRS o ng
di f f ermimposeootiigvato i, afe dddepradtiat et Joagdouitiess arfp@ethbd CofEkia ipleagoansd,
provided for illustrative purposes of how to make, use and Fractice t he
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|t endad e el e R R e B e o e b hERREY e O,
have, perfolrasde not, been performed. 100231As used herein, the words
"preferred" "preferably" refer to odi ments .of .the Jinventiqon that
afford certﬂﬁﬁgben P@?fhﬁ%aéﬁe8@FﬁamﬁgggﬁgﬁﬁgtQﬁggéﬂykﬁﬁEVBFF‘8&W§Wﬁ
embodiJrerdt &y ERbnahR AfPE] RI@fEEdneHs, MRRE terte cit@MBt MO LHIGK evek IdkiFBT ances.
Furthernore, the recitation of one or nore preferred enbodi ments does not

i npl y enttwdinertiemag plso bk meafersedapadandhe sagwefarlothen gidcyngstanges.i Rudhegadre; theexcl ude
ot her e dinents fromt Sco f the inventi used herein. the word
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not  afihRfdcd BeingNthels6SPd df tRBYMMRIMEMtS tZ@Eir cXO18sibRT Mde&D UBdiS bMBodiments
enconpasses the expressions "consisting of," and "consisting essentially

of . " Thay iegipde 98¢ ormorsfknewnimaicrpommethods witheut wwdieang frapribe disadvantageunt of
a conpls%ﬂtsjse %m%onposition sufficient to significantly induce a positive
benefit, pr ergbly an oral health benefit, but |ow enough to avoid serious

si de effect p02i} e. AsluGediepsih e Germe@s@paLihg” heasfthdt otieer kiepKadddther, W thin
the sound judgnent of a person having ordinary skill in the art. The use of
si ngulcamppeKs thet &g sotafiept the end result may be utilized. The term “comprising”

encompasses the expressions “consisting of,” and “consisting essentially of.” The expression

“effective amount,” as used herein denotes an amount of a compound or composition sufficient
to significantly induce a positive benefit, preferably an oral health benefit, but low enough to
avoid serious side effects, i.c., to provide a reasonable benefit to risk ratio, within the sound

judgment ot a person having ordinary skill in the art. The use of singular identifiers such as
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limting I the use of a single conmponent, but I ltiple
conponent‘gazﬁjo%ﬂfg?%he oral care conpositions of the va??gﬁ}sﬂgg%@gp%nts
preferably are in the formof a dentifrice. The term"dentifrice" as used
t hroughout this description, denotes a paste, gel, or liquid fornulation.
The dentifrice may be in any desired form such as deep striped, surface

striped, multi-layered, hayi a,.gel. surround the paste, or _an
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be of abomdégsitppécsihghen@r structure, including multiple small strips, or
one continuous strip. [0026] The expressions "carrier"™ or "aqueous carrier"

as used thr 6U@abut Thihperl dars spinpesivensddiien earmmy cahpdiments nsefeebly a7e ihiCer i al s
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unl ess ot herw se specified, [0028] The present inyention, provides oral or
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wher ei dhg 1}i.i‘§i0fni deMbE ARPEAE 8Rd &GV G 1al B L&S REERD Shéh RGeBhR in@ide, @@l or
personal care conposition” is any conposition that is suitable for
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t he heal th, _hygi ene. or appearance of the subject, .i.ncl.udi he vention
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Conposi tions anong those provided herein include oral care conpositions,

ski n cageatscdpspraizingigentshipin reducangoaeposind mixturenieeal. phar maceut i cal
conposition d it o I . gsiti.on" as used
herein is ni%or%? Pa é’% egéﬁnfa%ggagfdoﬁallwsgﬁ%t}éﬁle&%%tbgﬁﬁ%% tﬁggﬁ% c";f%l (!laﬁégl ude oral
care, &@niosiiyg] @fess otferwisabpafipdarsnseasupemdéns aretmatle at A#C, nhlesxdeblermidehod of
use can conprise admnistration to the oral cavity. [0029] Enbodi nents of

this iw¢efhedon conprise a film As referred to herein, a "filn' is a
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or y- di fiementcaisdd ihhakrries, wherein the film comprises zinc oxide. As referred to herein, an
“oral or personal care composition” is any composition that is suitable for administration or
application to a human or animal subject for enhancing the health, hygiene or appearance of the
subject, including the prevention or treatment of any physiologic condition or disorder, and
providing sensory, decorative or cosmetic benefits and combinations thereof. Compositions
among those provided herein include oral care compositions, skin care compositions, hair care
composition, topical pharmaceutical compositions, and ocular compositions. By “oral care
composition” as used herein is meant a composition for which the intended use can include oral
care, oral hygiene, or oral appearance, or for which the intended method of use can comprise
administration to the oral cavity.

[0029] Embodiments of this invention comprise a film. As referred to herein, a

“film” is a material having a substantially lamellar structure. A “lamellar” structure has, or is

capable of having, a size in one or two dimensions (e.g., the x- or y-dimensions) that is



WO 2011/ 088199PCT/ US2011/ 021112 substantially greater than the thickness of
the stru r.e i third dinension (e.g., the z-directi I
structurgéaéﬁgﬁgsﬁﬁose useful herein include those thatggFé%gﬁﬁ@ ah ially
pl anar, layered, or lanelliform In one enbodinent, the lanellar structure
is substantially planar, having a size in both the x- and y- dinensions
that is substantially greater than the z- direction. In other enbodi nents,
the lanel ]l ar structure s non-planar. In one enbodiment, a fjilmof this
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i ncl udiapeyedavilangelfogsmmo do lkne embedimsnt, thedemel@o80aiPFid insubstankiglly ploser, hadng|
herei n_may. be ri,gi.d _or_ pl.asti.c QMri.Si.ng Aan vari et f. erJd al s,
et udt e tdh 1S B8y B RE Pro RS aR M redles Pl S i Tohiig

mat er i @hBodigbRY She WSy stARerdixidar@sndr Nl 6af emboliraae, £ Minhtentibe film
conprises a filmformng polynmer. Filmformng polynmers amng those usefu
her ei ncamRrisgge syhstaafiplly consiapeus wiaes Biat RSP ap a susingielinfatorriges er

sol ubl ' rs) y I s, and
i xt ur SRR e s S BE Btk Be AR So B aihBRe, M2 smRRh FIRCY one
fil m farynemouidee of shaped, ihohelitghavienbadostertused auficem forming material is a
pol ymer. Pol yners useful herein inc|lude hydrophi.lic polyners. and

hydr ophobi ¢ [%Q?IOI' me F S M| Ao NS Hb AP RIS fgid ObBIIaVI% FOTRLiSing ARYef

sol ubl &.pal ¥fEkeridif) iRA0EnE e ATBR R ted!thsfin BR! OB cdrlisBnd6t fim BRM) €,

br eakabl e "pol yner that diSsolves during use, such as, for exanple, during

t oot hbmatehalegelayEhwaxkss sral mitxtgns tareofc burneasntwdimag) the 6fm chmprisssarfgie,

sheari and/ or exposure to a.solvent c risi a.hi oncentrati on of
wator g nefired PR o Bs SR Aae v ey HETERREY ity

br eak aiphg thgdap S6nst¥inB O Matcdl sSIRBIePoBrSors, iwder. di$pRsie by RBIerd) ivadk SnsdRidMe i Nt 0
smal | fragnments, for exanple, as a result of shearing. I'n sone enbodinents,
a pol ypdymers, andgoixtiseethpigpf.swel | abl e. 1 n configurations in which a pol ymer
does not br o] duri e the I . - I I

pol ymer or zn égu2@%%¥2 éﬁP%ﬁﬁ§a§b%ﬁ?$F% o%%%g$g§Sgﬁﬁgé%@g?ﬁgﬁﬁk%g%gg of

cel | ul @sRin dnatiodenaitp)| aefilpafeming Mateilds & pblgtierePdlsmens dsefulrhéremgnelnde can
conprise a mxture of filmformng materials., . [003 ]Vﬂ&er sol ubl e
pol yehrepeligrelnass and bydiorhelre polymises Jacetan embadigieaisnieolymerise r y| at es,

pol yvi \Q?ﬁ{élﬂ?’(ﬂ@d]é B?lﬁ{e}%r I?ngrlgigfﬁﬁo%i nish@le iymér@s %te?gﬁgﬁie,nﬁ'@zikabfenﬁ)lﬁﬁéryner

is a ce ose I ng those sel ected fromthe group consisting of
hydr oxthal diydolee dinihgse, pohyasgios exutlealiring droixtypshomy | Theedissplutioelchubose

(HPMO), hydroxypropyl cel lul.ose, hyrdoxyethyl .cell ul ose thyl cell ul ose,
Car boxEETI Ot BTG MORE: Shei G i T e BOT e b 1ol V<G RUPPIARes & hiehcondehtration
2011/ O8BIAPGEIM IS, 03 3dhe embodiments, the polymer is insoluble but breakable in water

by being dispersible, 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.
In some embodiments, a film fragment can comprise a mixture of film forming materials.

[0032]  Water soluble polymers among those useful herein include cellulose ethers,
methacrylates, polyvinylpyrollidone, and mixtures thereof. In one embodiment, the polymer is a
cellulose ether, including those selected from the group consisting of hydroxyalkyl cellulose
polymers such as hydroxypropyl methyl cellulose (HPMC), hydroxypropyl cellulose,

hyrdoxyethyl cellulose, methyl cellulose, carboxymethyl cellulose, and mixtures thereof. Other



pol ymers anong those useful herein include polyvinylpyrrolidone,

Cross- "WK@QO?%%XMb”yl pyrrolidone, polyvinylpyrrolidong ¥h&%h1ﬁ9ﬁﬁ?te
copol yrer yvi nyl al cohol, polyacrylic acid, poly acryFate pol ymer,
Cross- Ilnked pol yacryl ate polyner Cross- Ilnked pol yacrylic acid (e.qg,
Car bopol g), polyethyl ene oxi de, polyethylene glycol, poly vinylalkyl
ether-mal ei ¢ acid copol yner (such as Gantrezt) and carboxy vinyl polyner;

b cpele it waclil i hdgle b AR PR RRR R R A b e gum
zein, BakélRioRe, B lmlﬁyrrdl%id@%ngﬁé’d%tﬁ@8@(})5}(}{11?}&%9&&?18&660IOf)JSlgﬁcryhc acid,

pol ysaccharl des; starches such as malto | ose
st ar chpolyarrylase pelymer, sorsadioked palgseryleticae oeesr ehss- h@@ﬁ@e@a@ty P@ﬁld (péa

starch pot ato .starch b r V. rn starch,
modi fi & aﬁ’é’i’% ’rlpo(l%eﬂgylelhey%%‘%%ryoﬁ‘ﬂeg §gy ﬁpgﬂw‘ﬁﬁla&%ﬁ&ﬁar c%@& aﬁfea)?t rin,

| evan, c&lotym@si@hts Tauires®) aiddafiorl @ifis pslyaRr;annedl duagench mhﬁyiupn otein

i solate, casein, mlk prot ein, soy protein and gelatin. 100331Non-l|mting

exanpl algingte, parrageenans plah Zen ogHN 863613, akbis %‘61 ﬁ#%fr%unilvrf&lln {8, 38 hitey
star Chchlfbsgﬁ @@ét E?ltagg %\?m Yr?lh%p&el dlghg%ﬂht lo}f‘?slt bed s il éfa%é&aﬁtlﬁfanalo%e?at es.

Non-1im I ns e polyners sol ubl e
in at b&@%ccmegrsgﬁmee ssdi aseﬁltodsxmh aiﬁylom h@h@&ql@&eetaﬂe comedtdroh, getato

nitrate, ethylene-vinyl acetate copolyners, vin %5 acet at e ho
it I ?ﬁl‘frﬁecone

et hyl Ichulll‘éﬁsséafC}bﬁ%R}Pcacfé‘FrFlﬂrlpég gtarg 6%?%,99'@%%@ tgdey Slakedy i
pol ymeg,a( e t(ﬂglsgkéﬁegﬁél fddl dedr &\)g h @B&lﬁteﬁ%’ié}lﬂmﬁgk]’@&ENﬂ éé)&])m 16@dnl ul ose

acetate p ate natur ynthetic rubber; polyners insoluble in
or gani elsthah umhglstensaml”praelrrse;hbluaso@él,agm mhey mwtenesolqjgloyﬁmmpmﬂen@tem soy

pol yesters, @gléiuret hane and nylon. [00341The filnms useful in the various
embodi FETE 2GE 0 made i n accordance with the methods described in U.S.

Pat ent No. g 0653}, O Xon-Bdtidg. e§am?§>'fs %BWat%PBisb&@éﬂl@ﬁhféﬁﬂllaﬁ@%o@ﬁné\@mclude

2003/ 0053962, the disclosures of which are incorporated by reference herein
int hemodéwﬂlstaley algimate esters, ddvalens or Bywltiiatraliioniselis of algiaates.| Npedimitee

i ncor por at i thefllm urln f nown
-t neospesies bt ARl et BUFRR SRR o Rl St ot

maki ngsddi&s fcb]'lﬂb@(b!@étatel,’l bﬂ@lldsh @jtzdté) etiXdndevinyl sicétgtetcbpolgnietieVingbacepito Vi d e d

her ei n. 100351The zi nc oxi de cont ai ned %‘MH\{ hi n the f%l m provi des a
sour cgh@ﬂoﬁqlﬁ@e‘i» syl cekhumf’emmé cgilosta isoprpyt ¢l asreshslidge s Si‘i)ttfep(‘&“@%réﬁtg in
the fi hﬁq;,étwln@orfégrﬁmMA 1R gﬁfnyha&yla@@a&ngws@géétgvt@ pRIFRIA andARnphfgCt i ve

amount Inc 1ons Is d rom’at ‘| east 1000 ppm zinc ion,

pr ef er ayitlyeti2, rOfErp@iyhers hﬁpﬁmﬂe 1|np>mganlm)$oévqntseﬁ1mhaab lcgllulgsen pollyothylea¢,e pr esent
i n an anpunt from 000 ’%g”l m and even nore preferably from

4, 000 B%‘aﬁf”ioayfﬁe@’ﬁ eﬁtﬁm ﬂ$’888199PCT/ US2011/ 021112 is the total

amount of zigg3 ionsﬂfehﬁﬁls'u§e1’9¥1%5tﬁ»‘é1{/aridﬂls%ﬁ@o&ﬁf&%sdahlb@ﬂi?adfa% a@eldavies witho t he
tooth surface In various enbodi nents, the oral care con‘gom tions

conpri 8w racthddsrdgbiribed o Ul SfateanaNot 6,609.92% gne RS Pakant Appkication Pybligation &o.
conpr 00/ e 400 TRER & fof TR FETaRy b GhretRERGLR ih Beirpoly.

CONMPOSThé Ric 6RIMRICHARHcd witi fhefillaxh by irbogiordtediingslthicf#medufing fﬂﬂnur al i ty of
| anel | ar fragnments, wherein the fragnents conprise r and
t her apél?ﬂﬂ@%l&‘i% teghnigies kapwn iis g Mepgrson by inger l“ﬁryc%‘h% M @ggrtév iflibem

Such T gﬁerbtﬁn % € rith BMMind cﬁ'tﬁﬁ Yidc o‘i%&é glnfﬁ@%ﬁﬁleﬁﬁesfﬁﬁﬁﬁed hé}€1|nUd' ng

sem - so or so di screte potrtions ragnents,” particles, flakes, or
conbi nat| ong003%r edﬂ‘he e axade mmmlmnﬂmrdhurelmﬁlm pﬂmgldks hmtu‘oq:rphls@sma Zincst

plurality of fra and a. second Iur of, fragnents, .wherein the
first MSAH 46{19’6‘%?3 Eﬁﬁ’é]ﬁt"? iPrgsgpt 1 ﬁh%@ﬁ%@tﬁ? 'BW%E Oﬂﬁ%deﬂtg)ﬁlclg %From the
second .fgtyfiRlatdoVinOT AL é@&%@fa&oﬁwalrw ibh<Eik @B Eed 43 FRTROSA: i1 000 Hm apeear ance
can be in any aspect of the conposition of the fragment (e.g., different

fil m comppregmatdy 20100 fppmetat] SFAM@PITE Mebrenmeterably, Zingiipseare AEESEMSiipram ANPYH

nciox. el B e oy B9 B RS e os B R B8 oo bR G0 B e

enbodi nents, the fragnents exhi bit perceivable contrast with the
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carrier. The perceivable contrast can be sensory contrast, such as optical
contrast, tactile contrast, taste contrast, or olfactor¥ contrast. In sone
confi gur aVP3AL/O819Pi cal contrast can be col or contrast, PSI/US2ilfH Bnce in
refractive index or reflective index. In sone conflgurations, col or
contrast can be inparted by one or nore colorants that conprise different
conmponents of the conposition. In various enbodi nents, the present

i nventign provides onp03|t ons conpri pl. ur of filmfragnents in
2 car i e {Othur@Hms oL gk s dienpeseat i g‘BPS’/Sl ?@?ﬁﬁfé HFE toAac togterred to

herei@uﬂh&i5|bly di scernabl e" refers to one or nore characteristics of a
fragnment which cause the fragnent to have a different physical appearance,
preferably {093bhe haketueympodielcatsi the ora ctivecoomositiens ¢ampmise alplirhktyfafagment

IS enHra g_ ch ¢ har?cterlstlcs |qplude oIor ?gaC|t%) refractive

i ndex, APEH4r &, RiFesairaned in a cayrse nag CEBRdimehi istiggeomprises a
[0038]H1H1 %éfc%ﬁe%%h%@&@am%ﬂ& ﬁd@%&rﬁﬁh@ﬁl\ﬁ?nﬁtdﬂi@ﬂ handembsharat, | n one
enbodi nent, a "non-randont shape is a shape which results froma

manuf dbe mmltmmsw a @tﬁa@] haglngc;mttlbmgd therein g ipkurality ofiameeligr fmgssntby

whi ch e C sh i S.1npart.e uch, enhaq

non- r At DR Gon i Araiis oed SuRetreRtCRdlyes T SPa SEPPH IR 1o o
Pr eci phitak icompAsesQriilndi Sigh AagmeBinedyi ) of ahi o@@@a@ﬁ?@ﬂsnﬂpei or fdrmgon-r andont
shape is WD 2011/ 088199PCT/ US2011/ 021112 "rep eatlgg wherein the
conpodn¢ling sappialigeos saligigerate noytions, fragraenthpartisles efladkgp < sampIatigng he same

shape. i t y be
sl ol U5 0 SRR AboBlAREs TV AR nfis 3 i pNRER S OX el TR o BRREY,
enmbodipheality, ofﬂa@mhtapehafemahé fitsophurdgyefifragaentbéifter irreagriszmbloe shape. In
certain enbodinments, a film a nt can conmprise a.nonrandom shape. Such
shapedPPFEIEA ot Wmsscoglémlaﬂ Hgpeats. §Hﬁ‘hnglz§£efﬁ5‘6? {PYOMPOSHIPNN | i pti cal
shapes,, shigitedsn bé ir?é}%] dBPect 9?‘@1@%111%%81‘1 8f t@x%lﬁ%@m%ﬁt @ SWREERnt ] €Cctangl e, a
rhonbugy pent agons, hexagons, oval, and circles. Inone enbodi nent, the

r epeatcpmg’osm&p dififerernt fsnml@n@l mﬂerp@adufﬁgpns fmpmkitlpn @bmmt) diffep¢rh@ppearance

enbodi nent e ese tive o es..or te or

i nani &fe %%B a%hg Iﬁ%‘%W exh@@?&§@1&$ ﬁ EomV$@§§F shanr ocks,

a letter of [%87]61' phlaskhefbus BBEEments dhe rmgﬁxentﬁ%ﬁlmbﬁ,pe&@ﬂ/af)l@%@ﬁtraslt Withahé ous
enbodi nents, the conposition corrprl ses a single repeating shape. In other
embodicaBier-s The perceinhle sontiashcandesensoss centigty pughias ppieal Lonigase ictilhavi ng a

pl ural j f h of the
Py esorP b n FRARLLTS: SRARES cobiuub ' SR ERuors ST RARAL QBT |

first cokpeaitedt, @haﬂ&“faacbean pdfticel ¢ indeobr feﬁean& ihddxmIh sagaem@ulﬂawn@,g a

second peated igﬁpe @fgeln t he firf B@ated Shﬁk@ is different from
the sé€ Go?téaﬁb%ﬁ 151aped by %) PArArTyl CreRtr@MPOERENtyHef { he
fragmept Sonhsosih. &4 'v&ﬁ&é'emb%ﬁﬁ’né{@’ IR reRhMTENRA RHiEARmdogitiBRY Of a

variety of criteria, 1ncluding nanufacturlng conveni ence, affect on visual
appearampgsing larpﬂlaeletya;xfé'@n fedgfreents in@a caeier,uvigeréin salldé'ragmvptssam vieib]y and

nbi nat b t
11 neffe ey, A TR RO B i eBtes Feleman o oo emame NG o Efe.ﬁ
"1 ong ffiﬂgﬁ@ﬁtsw@h chiSsettRefrdin®n $6 RAVeQf diffefchB@HRIRAI ap@emﬁ@t Pre®@raty &8 the(i - €.,

in the x-and y-di nensions, as the fragnent is, or is ef ormed to be, |n a

pl anarﬂalSWa?)@) relaiiva teiihesagies i whishihmiragmeny ipentgmedi §u¢lh¢hamtqrﬁécs npludrness”
h t It
nder SPIsEPrefib FREL.0T Mlack EnbaRg TR, SveShane, I ERHRRR Aot ' Sgrent s,

t he fragnenfe3spy ma/anbe§aﬁbod1meﬁts;taa@agm%nts hzma ﬁhderatndom shayd. dhynef
factors, including ran n1 ariation in Shé n?nufacturlng t ol erances, and
highesrplds fr

i nt entmbRAIMeNt. A ‘Rgnaan PHIS 2tHAPG Y ARG AT RAREPTOPESS OFi | ar
means %{11% egt Jit h&;n%h WEERS shQifid & gnent s
|na$ @ %ﬂy% r£%m;® 5$%M%an%%§f ﬁ%MS
the f ﬂmg.mmodrreerﬁs @moi:12ndom slmp s distinguished frooh sweh shapes thiahregalt froos
enbodi nents, the.lon nsi on of. e fra ts is . from ta 10 nm

£ r o OB fRiectp O, KGR o Ao 18 OB ETPROMEh & "H- LB B A S 10
to 5mM or froml.5 mMmto 2.5 mMm In sone enbodi nents, the |ong di nension
of the fragnments is WD 2011/ 088199PCT/ US2011/021112 at |least 3 mm and can
be from6 mmto 13 mm In certain enbodi ments, a plurality of film
fragnents are greater than 600 mcrons in the |longest dinension. In certain
enbodi nents, a plurality of filmfragnments are greater than 1 mllinmeter in

t he | ongest di nensi on. [0041] I n various enbodi nents, the fragnments
of the present invention have a



t hi ckness of from1 m| (thousandth of an inch, 25.4 mcrons) to 3 mls

(76.2 m various enbodi nents, the fragnents h i ckness of

| ess than quyoss;}@? | ess than 100 microns and fromO0. 1 ﬂ&@%@'})@ghm crons)

up to 10 mils (254 mcrons), fromO0.5 mls (12.7 mcrons) up to 5 mls (127

mcrons), from1l.4 mls (35.6 mcrons) to 2.0 mls (50.8 microns). [0042]In

sone enbodi nents, the conpositions of the present inventlon conpri se

fragnents havi ng an aspect ratio of at least 5.1 referred to herein,
'aspecircreatiig” wheres ﬁlﬁ&g@@ﬁ%ﬁl%cqrh@‘l%ea@ ipblr%}ftypﬁéa&meﬁéb@fe whstanfially tae | est

I magi er. B q) Qliedibe | argest

i magi %@é S§ ersglct‘ﬁ @:S ggg %Pe{ﬁﬁﬁaﬁgbgﬁfﬁgﬁ%ﬁect d tgngent to

t he swskat@sa odridthef mayhent or foncti@ahoqileda. Idmmﬁmmbodmamtsg thé slrmps phiefigmi s

1:1; in another, exanpl e, ifhs aspect ratl a cyltj r that is 2 inches
(50. 8 gAMb ReRIreepIFaR ?'(3663‘51 11 G Hﬁ’w’é’tt%ra Ha IZ4gmaRt FIn RPETIsEA1:
yet a r Alintis) 1 ml
(35 3 RrETuoR R ?ﬁffz‘iﬁakm“‘fﬂ%ﬂ* Georh e BIaBEe R NS e alph e
m)  wi shepdsasichns apgls, quatliilatadls isdlﬂzhaﬁ_a sqwa]remam rhorbbel) neentagons, he
conpositions of .th resent invention, c ise f nents havin an aspect
FarT o e Qabend oS, I sty FoRtae SRS F AsHR: RereBe an
as pectshaﬁésu@d@ae il OMLOenbddPméits ARBpeb ,thaft R PepredertiveQ fiburek bP Hﬂuilrﬁtte]oﬂ 0
1,000:1, from10:1 to 100:1, from20:1 to 100:1, or from25:1 to 35: 1.
[ 0044] inanivate abiestse MbCS FEams, beartsh serm,lﬂw@mmﬁﬁ% slpmarotles, prigtier pﬁm dohadhehnt
t hat rts a color tot the co Sit ous
errbodl aqgs a?lﬂea?sf"fpf:?ﬁl? 'R (ri;% smc‘f)an OP%EIPB@CBWHEI htg]egar PQ%& C(J Iiallsr%gehwh te
bl aCk,sn‘i% EEEea&ﬂtg shop@ I Intdftadr emBodinSnky, thea@@ipdsitioR torbprides aqﬂﬁamytdf t he
carrier bac und. Forrmul ation col orants anong those_ useful herein include
non- t oX3gnaRk e ings H’JBTaélt)d‘glfef§P‘?§1Fm%iS]@?’fP§ﬁt In %\?cﬁﬁlb&glm%ﬁ eRARPPBLIONHOLEG ¢
oxi de al pves
ncor grat] BenieR ER St BpRFRAYFRR fim AiGnchlBOAL o M AORLAAOtds. o,
D&C pigomriitysofancbndyfdm ﬁmm@lvﬁchvbyg 4 shaemﬁ%péajed s]mpe iwherdia thdnfitsextpSitat es.

se useful herein_ include FD& Red No. 3 (sodium salt of

Col orants anmp

tetrai %B?!S@&EQEQQTQW“ hepsgendmepeatet shaPs odi um sal t of 6- hydr oxy- 5-

{ (2- met hoxy {q3opt hy&véhou%lnlab&ae{éﬁ&y{&%zze}ofai dndd ignesetfcaniakd aﬁ?{c@e Food
Yel | ow 13, SOdI umsalt of a mxture of the WD 2011/088199PCi/ US2011/021112
nmono aie@brdmrmdlmlr@nntdoaoy déa mrleq)a pﬁgpihnallmiediog npnpcying epyvEnianagafieet one,
FD&C Yel |.0

o b Ut UL eSS FELAERY prderiys B sy PR Sin e SRR aci
FDEC Y@bieoRV INQomE efribOdintiitsS eetfilaf fragments can be up to 1 inch (25.4 mm) in length in the

p- sul f ophenyl azo- B- napht 0l1- 6- nonosul fonate), FD&C G een No, 3 (d| SOdI um
salt dpngest dinfension- At FRTTd-te BETeEh SloRgIAHREII phids P ensnRfdy fagment

sul f oni : Iohexadie
Sl 1o g Hggggg@\ Sﬂ@ﬁgxﬂ@gﬁ}dg% iihhRiYdsh: Ragibd 20 8P dblortied 19 bEMA

di ben z;ylindalr slidpy) inchi dimenibn stph;eammhld:ﬁpd:rpﬂmihcmarl ts thef Onickneaci at shotgst din@sionFD&C

Bl ue No,_ 2(sodiumsalt of disulf nlc id i ndi gotin nd m xtures
Cher et e roSRFb s B BOEFNAD. Tris BHG sibtbennteriovTan e B o DBRE ses a
vat er d%ﬁfélllﬂb(l)te&d@%n%amecfrz@r&ﬁ%%a sé’&%uiéfiaﬁgé HMiss Qi @8 a vEiEpBE UM oxi de

green, phthdl ocyani ne green, ultranmarine bl ue erric oxide, or a water
i nsol ubttersgipgludaigerandam saemasionrib side maartudacteyre tolskanses, and infentioablsizing or

I h FD&C G FD&C B
o, B Soens SR G R e, A8 et B S Bt s. -
wat er tﬁ@b@@é& %ffﬁdgﬁ{&n@,sn afgwenepx@apﬂye)fﬁla@&@nﬁl ue #1, i s contai ned Wit h| n

a water-insoluble polymer such as, for exanple polyethylene such as that
found in pol8fdfhyl wear@@aa@b@@mjms Wedragpicns aa)gemr%%@ L S®ioggng

M crop [ yi& such
as. DeC T ol irbus bR B R e TR B of B b e RTRUh 305 01D
exanpl@mi Foand. s mmlitoxd then, (EBnDQB mihitd i Mrckin@x9 then waRined ﬂmaO(rmngo 5
Timron), a mneral, or clay. In certain enpbodi nents, orant .is a
non- bl BEAPREORyed Mithtosh? mslr\ewmﬁoﬁ%@%entf hbedengAipsRgen efg%le%fa&m%%m at
a level of from0.5%to 20% by weight of the film or froml1l%to 15% by
wei ght of the film or from3%to 12% by weight of the film In one

enbodi ment, the conpositions of the pngsent invention conprise a first
plurality of filmfragnments conprising a first color, and a second
plurality of filmfragnents conprising a second color. Preferably, the
second color is different than the first color. [0045] The filmof the
present invention, in various enbodi nents, disintegrates during use of the
corrp05| t| on. I n ot her enbodl ments, the fi I'm does not d| 5| ntegrate duri ng

o Y " o " o o _,J__.,;__,_‘._ o o o e



WO 2011/ 088199PCT/ US2011/ 021112 such disintegration results from brushing
of the c [t on the teeth of the subject using th itjon. In
one errbog‘gﬁéml,/dsgﬁg filmdisintegrates so as to rel ease%g%ﬁﬁgf@gaﬁ?c
active. In sone enbodinents, a filmfragnment can disintegrate into small
pi eces that are not visually discernable. In sone enbodinents, the film

fragments disintegrate to collectively forma colloid or gel. [0046]In

vari ous enbodi ments, the filmmay conprise therapgutic actives. referred
Vo herRie Simhand st Eom Loy S TRmnG e Y HBEPS. abia O e

pr evenil e ark bRAIRRh 400 rficRAY & Ak @&igfeﬁl difdbS@6iHeh RFtaineHolidhts, gUCh
di sorders or conditions include those of the oral cavity (including the

t eet h Enaliti ofdilwaffggnsdoitsygre lgedater thand mybwecteT ineths pengiestiddmerseermpeut i ¢ acti ve
i s preferabl term ned accordin o the desired utility of the

CONposi t i on.[élaé‘gih ibeWélg ¢ 8?1132:?8% hﬁ f%a&“}e i m?segkﬂvﬁ?t&nolﬁvgla agent s,
such agidkhéssloPEam 1 BetHouRMididd i 6, Q5i40RicréRoNeils prerhfi&onguah er nary

ammoni um sal ts, sangui narine, fluorides, alexidine, octonidine, EDTA,
essent Yagoupembodimehtsaibe fiagments heeg hihickagss afyesatlean emiapylssothamh@0 mesiehol |
and zin Q unds .the.like p i dal t 1 ~1 nfl ugs,
such” AL SEGT PRI 2 PRk uh 51 s BRI ER IR B3 bt PN 1

f enopr Dingle (CH @iddens), Tapi 0Xatils (36lamaidrensy ad?.0milsi (Sdgmwictoas). n, and the |ike,
C. anti-tussives, such as benzonatate, caram phen edisy|ate, nenthol,

dext r omet hod¥Mah hyRIFBwT GRPYEMERts tHp RIBPESHEINS 1) hedAtest INYeNtIoRf@MIESe | i ke,

D. dec ,a]P(g $h S ri i y heri ne,
phenyl %%Xg%trtlo am%%%ggcgaﬁg)eﬁ%%%%%gsﬁ?? %ft@ef?d %ﬁ%ﬁﬁ’eqﬁeﬁg@ﬁ% bFP
ant i - hirggnaenit isathe ratioalf tiasdibmotepbfthe smailest imadisay esphadthat pdremictoaatheebimt eat e,

car bi noxam ne mal eate, clennstine fungrate, dexchl orpheniram ne | eat e,
di phenRyg diamsist Hng’Fg%ﬁ?%ﬂméﬂé?afdisbh‘Féﬁ ah A Gpmn ?}ﬁlrycgﬁﬂﬁj%‘rhﬁd) jec 38k adi ne

mel eat Gy o i RNERENARIHNGe Objcbatir efatYleait BeeUGHb B8E Sphddé RNEL:hAZAGRer
hydrochloride, pyrilamne naleate, tripelennamne citrate, trlgr ol i di ne
hydr océdaomwia gie aapedt vastdfpesylinderabatds Aanchey GAFram) teng and, 1/4 inch (6.35 mm) in
dexbr o&rgheni ra

Sex0r OMBASHL LR o0l RS SR B H 065
2011/ OB8L99RGT (AISPRAICLH MR Il thickFessaniichdR B M@ pinSen@hicihdd iheip@saningy widnd t he
ke, has an aspect ratio of 1414:1.

[0043] In some embodiments, the compositions of the present invention comprise
fragments having an aspect ratio of at least 10:1. In various embodiments, the fragments have an
aspect ratio of from 5:1 to 10,000:1, from 5:1 to 500:1, from 10:1 to 1,000:1, from 10:1 to 100:1,
from 20:1 to 100:1, or from 25:1 to 35:1.

[0044]  In various embodiments, the film comprises a formulation colorant that
imparts a color to the film, the composition, or both. In various embodiments, the film fragments
contrast with the carrier, and are white, black, or of any color that is visible against or contrasts
with the carrier background. Formulation colorants among those useful herein include non-toxic
water soluble dyes or pigment, such as, for example, metallic oxide "lakes." In certain
embodiments, the colorant is approved for incorporation into a food or drug by a regulatory
agency, such as FD&C or D&C pigments and dyes approved by the FDA for use in the United
States. Colorants among those usetul herein include FD&C Red No. 3 (sodium salt of
tetraiodofluorescein), Food Red 17, disodium salt of 6-hydroxy-5-{(2-methoxy-5-methyl-4-

sulphophenyl)azo}-2-naphthalenesulfonic acid, Food Yellow 13, sodium salt of a mixture of the
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H. H2 -antagoni sts, such as fanotidine, ranitidine, and the |ike; and
1. proton HEB I nhi bitors, such as oneprazole, |ansoprazole, and the |ike,

J. genera HeBPE2t i ve ONS depressants, such as ali phatPF(T,/%F%mﬂléz,
barbiturates and the |like, K general nonselective CNS stinulants such as

caffeine, nicotine, strychnine, picrotoxin, pentylenetetrazol and the |iKke,
L. drugs that selectively nodify CNS function such as phenyhydant oi n,

phenobar bi tal, prim done, carbapazepi ne, etho | m de, j.mid
et P o e R G et TR W I
phe.netij{(sb&iiﬁm Qﬁ%?g%ﬁgﬁfﬂgggnﬁlggl-f- 158{5pheR} 05t Jrox Va3 lchbSxy1M acid)

ant i par ki nsoni sm drugs | evodopa, " amaht adi ne and t he Ilkea,CIN’
nar cotiR&anddipesNosot Gadtunastrdipptul flophenybrzoiBinapiydremongdubioeate e DEHON,

o ol Ry ¢ PR Aot RO ey S S i R O B GR a0
sal yci slu%ﬁivimpﬁa?}ﬂfyh@fhty%@ﬂ?l-(NQﬁ%g{?-g%ﬁifﬂ%&ﬂ%&@Id'yﬁloﬁ%dlé_ﬁﬁninieh EDLE

psychophar macol 6gi cal "drugs such hl or promazi ne, "nmet hot ri meprazi ne,
hal opdsluddlo, 1 ¢disxdaginrselt of dibenzyldiethyli-dinmirmtdiphenylcahmpl tispHonicaeld phenel zi ne,

Y e B e

provi dg vaRoef fresdriives. areus tm@bdinieat, MRt staaRompri&d Whidr #86liubléSnorganic

enbodi nents, therapeutic actives useful herein include anticaries
pigment, such as titanium dioxide, chromium oxide green, phthalocyanine green, ultramarine
blue, ferric oxide, or a water insoluble dye lake. In some embodiments, dye lakes include
calcium or aluminum salts of an FD&C dye such as FD&C Green #1 lake, FD&C Blue #2 lake,
D&C Red #30 lake or FD&C # Yellow 15 lake. In certain embodiments, a water soluble dye,
such as, for example, FD&C Blue #1, is contained within a water-insoluble polymer such as, for
example polyethylene such as that found in polyethylene beads (e.g., Microblue Spectrabeads,
sold by Micropowders, Inc.). In certain embodiments, the film comprises a dye such as D&C
Red #30. In certain embodiments, a white colorant is used, for example titanium dioxide (TiOy),
titanium dioxide coated mica (e.g., Timiron), a mineral, or a clay. In certain embodiments, the
colorant is a non-bleeding dye. In various embodiments, the film comprises a colorant at a level
of from 0.5% to 20% by weight of the film, or from 1% to 15% by weight of the film, or from
3% to 12% by weight of the film. In one embodiment, the compositions of the present invention
comprise a first plurality of film fragments comprising a first color, and a second plurality of
film fragments comprising a second color. Preferably, the second color is different than the first
color.

[0045]  The film of the present invention, in various embodiments, disintegrates
during use of the composition. In other embodiments, the film does not disintegrate during use
of the composition. In some embodiments, the film releases a material, such as a therapeutic
active, into the carrier. As referred to herein, “disintegrate” refers to physical disruption of the
film or fragment material, so as to produce a film or film fragments of reduced size compared to
the original film. Such disruption may be through mechanical, chemical, or physical-chemical
means. The disintegration can result, for example, from shearing, grinding, or exposure to

elevated temperatures during use. In various dentifrice embodiments of the present invention,
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agents, tartar control agents, antiplaque agents, periodontal actives,
breath fr 2 gents, nmal odour control agents, whiten]

antlbactégﬁ ﬁgwﬁgp roids, anti-inflamuatory agents, vitgg#ﬂg?%@&ghifns,
conditioning agents, noisturizers, antiperspirant actives, deodorant
actives, anesthetics, and m xtures thereof. [0048]In certain oral care

enbodi nents, the filmor the oral care conposition my conprise an ora
care act ichis usefu for t prevention or tr an o a

wh
care oﬁugfa Agintegsptiqngirehlisitem dbrashing of e cppoyitien aﬁﬁﬁgte%tﬁ gfwsnﬂaﬁ
![ 2?!{ ;?&@%@g?vﬁen@é}ﬁﬁ(ﬂ%érﬁ%he Mn%ﬁs]t&t/e%%% QPG HRI2QLL QD k7 Rgeat fn

agents, anti pl aque agent periodontal actives, breath
freshemnngmdgﬂnn@nsmﬁﬂmﬁ@ugmnmnmrmMn&gen¢snomndﬂpwdﬁstSﬁ¢nmemsmnsal|vary

mong Hsgibldn anmRgrBrmRl. REUR B O aceit Gaes Gl Sa8 e Uy et

al . [ ] Tartar control agents anong those useful herein include dialkal
or tetraal kali metal pyrophosphate salts such as Na4P207, K4P207,
Na2K2P207, Wﬁtpszms K@BOERBNLS, th@rfgmdh@y ermsymsmmt:@snwm%s sodi um

hexanet at e; C|I hos pumtr t ate.
" Sorsraunar garat ¢ ARG RROC B AT et S W BRLAT eI PR ffORRRAY

Py r ophsrsingtilogsddt Hisasletlbrsohaisiod. BacH@sbiats vk c@ncﬁﬁdnsgﬁéluwmbﬁa of}he ofah some
enbodi nents, the filmconprises an_antical culus agent _at a level of 15 to

20% bycayiy gm:luémgtthrﬁete@qhwﬁd gingiva), skjro hsin] wdswes: ebheciPRgilia fesmpsutic agtive ther ei n
| ot UGS R Sg}pﬁgé§asctﬁ§¢gafgto%9@@ésﬁed W T WmRiishP shat b cafieie

i ncl ude I'nc sa ch sa
i ncl udke édjopetg.gl uconate, zinc citrate and zinc gluconate. These 2|nc salts

can be used in conmbination or in addition to the zinc oxide ingluded in the
film In vd?1ou§m€ﬁﬁﬁﬂﬁﬁ£ﬁ¥§w Ysd apit Wﬂ?%%n%ﬁﬁé@?dgﬂT@ﬂ?“$$ge ﬁFﬁting

agents at a | evel,Qfdd ﬁ%@a&%ﬁrﬁorﬁ%sgﬂs ‘éﬁig@llﬂ{anﬁfﬂ: fidolrﬂbs flQMirdo to 2. 5% by
wei ght of film or 10%to 20% wel ght of ['0051] 1R a certain

enbodi nents, t he)ct(}rildmarﬁﬂm @Efaitlabmlmgh a$ tingnwb,ynepthyilsakﬂ@lae,wlcalvatol and
stinul ating agent@ég cul ent” dSuchlgq%%ts i ncl ude those disclosed in
U.S. Pat. No. 4,8 @0@1 R RFHRRgdEand e some configurations, a saliva

sti nul at i ngs agefonCidtoidaCantidia flamhResty Agidd, Sk Rs aspili, tacétemirdopBéd, Ghupi®teh C,
succinic, ascorbic, adipic, fumaric and tartaric acids. In various

embodi ment s, t hekefdprefercifrnisdstenonprafen\calcsim,mapmrendompsinsogiumy | evel of

fromO0.01 to 12 .9 i e film from1%to 10% by wei ght of the
film or fron12fé%§¥%ﬂ%@9Q5d%%ﬂ% t of the film In sonme enbodi nents, a

sal i va sti nul at i aag-tageves, wah abbentsedatecardeipheetdionat, mentbdl, dr y mout h.
Erg'([) ng} ;lnscer tai deg{rgrlnet 0 %anh é)rolbrq)?rﬂzlg chfopﬁecllanorphyg rgrglgll()xslgg a(rjlé e hk%ct e

D. decongestants, such as pseudoephedrine hydrochloride, phenylepherine,
phenylpropanolamine, pseudoephedrine sulfate, and the like,

E. anti-histamines, such as brompheniramine maleate, chlorpheniramine maleate,
carbinoxamine maleate, clemastine fumarate, dexchlorpheniramine maleate,
diphenhydramine hydrochloride, diphenylpyraline hydrochloride, azatadine
meleate, diphenhydramine citrate, doxylamine succinate, promethazine
hydrochloride, pyrilamine maleate, tripelennamine citrate, triprolidine
hydrochloride, acrivastine, loratadine, brompheniramine, dexbrompheniramine,
and the like,

F. expectorants, such as guaifenesin, ipecac, potassium iodide, terpin hydrate, and

the like,
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such as anti bacterial agents such as magnolia extract, triclosan, grapeseed
extract, thynol, nethyl salicylate, eucalyptol, nenthol, hop acids, cetyl
pyri di ni PSAIABBWE, (incl uding CPC/ Zn and CPC + enzynme$$TARa01349A1142 aci d;
anti-inflammtory agents such a breath freshening agents (for exanple zinc
gl uconate, zinc citrate, zinc chlorite and al pha ionone); tooth
desensitizers such as potassiumnitrate, desensitizing polyners, and
desensitizing mnerals; anti-inflammtory agents such as magnolia extract,
ursolic aci@; ald;dignralss sisharlpperanideastd thoiikam ns such as WO

2011/ 088199PCT/ Y2011/ Q2 . retd i.tate Jfolic acid,

t ocopher ol 91gcet a ze'géﬁgg@%’;sﬁflggﬁaprﬁ%p s %&lltﬁi&eb%% g}ftﬁ%tg’c%ng such as
rosemary, dregan@otos panprinhiblorsewich at ameprandlbdamtopazoleaandsat likg
officinalis, orcomm Ehora and rr%rrha; proteins, such as m |k proteins and
enzymes such as g5BFBknteclsetyEcl n gerrsspnsssuch ay plawtic glcabple-tartimiaies Hy
agents such as papgidh, 9l ucoanyl ase, glucose oxidase, and "next generation”
enzynmes; whitening agents such as hydrogen peroxide, urea peroxide and
phosphat e d4l t s;gemed] mimelkstjvedtlish strnubasi sucinay adkeing] nisatines yiryahnaej d) ,

caf fei ne, and benzocai ne; g{ obi oti cs; ﬁgr%gi ves such as silicas (including
hi gh cl eani ng silifTREKIN, BRptylepeleirazol andiiEdikey ch as stannous salts (e.g.,
stannous fluori dgdgsQhatdBleBQvdl) HRUIFFENRfiMctish fuch sk BRerSMDALRSR, | Nhi bi tor
such as- guani di noet hyl di sul fide; calcium antiattachnmetn ingredients, such
as pol yunyl phos phenetarkitil,drinpdese cahningespirsy cthoaxisslebmeth¢wyim{d@ay er

Chem cal s AG ; silicones:, chl or.ophyl | ,.conpounds, .anti -| eykopl aki,a agents
such as bet a- carpélplést]ilé(}mlzgﬁ’ttppg%agé%sdlgf?@ magewglﬁﬁpﬁneﬁ’, Iﬂfﬂ%e&% i nations

t hereof. In somphendieeddyadtszoldnhidefsul tABm@OBIRHi&E abdIEHR [Rel | ve materials at a
concentration of 0.01 to 30% by weight of film from2%to 25% by wei ght of
the film oY fronfinobinsenismaugs sielh ghievedopp gnpantgdimeyaidithe Bkt ai n

enbodi nent th j L / r . CO AN ' eservati ve.
A preservattve qaroSARGERts Efhs fRRH L BERH b AE hep i,
preferably fromdybrplon8plevrphanbol, Yodding, hgdfocbdoneNoyrotloms, halogphineanpl es of
preservatives i ncl ude so?i um ben ai_ﬁ and potassium sorbate. [00541In

certai n embodi MEWEONEHBIEAPRGIKHBALKSf t he t herapeutic actives in the film

matrix suspgndedyiide _i@—%nﬁ&%)?%tws rsh&‘?asoalalﬁhgt@g, gﬁmgﬁhidng,qnﬂéﬁktﬁtﬁﬁ% these

agents frominteraction wi'th reactive ingredients present in
conposi tion so tphatacetne ardydhatikear e nmi nt ai ned substantially separate from

the reacti conpositjon ingre nts duri manuf act ur nd storage while
subsequent Iy beithe- BN ETeEdOREaL T RE R e HaE e M THean RO i on i s
used. |sol ati on haRipeAAdlYclaXirds raepaies AnipRdtihé, asylchploni®Y, pAGtliind)et ween
the therapeutic actives and ot her conponents that are present in the

caiiier materi allithigpand|tBelikgsoi ds di ssol uti on of the therapeutic actives
and premat L{%e r%lsgﬁ%?a%{iniggti ves. [0055] The conpositions of the present
invention conprise a carriér in which a film or fragnents, is entrained.
As ref er r edihicantvanesfimedicanuant tliag tdn besusedyn thetfmk @hn b¢ degpenas uporotheidosavhi ch
a filmcan be entrained and is suitable for adm nistration or application
to thd® A PEYVidgrAgfectiypjmento ﬂWfBﬁqelF%ené-orrposi tion is admnistered or

appl i ed. Asigogfer r 8 driBuf &b AimenBMhEADBRE acli®dBlsifill RedeMEin SRS A BYe LT
suspension of a filmin a carrier. In various enbodinents WO
2011/ Gge1t99IRET/cu820 aem3 lahtiplaque agents, periodontal actives, breath freshening agents,
malodour control agents, whitening agents, antibacterials, steroids, anti-inflammatory agents,
vitamins, proteins, conditioning agents, moisturizers, antiperspirant actives, deodorant actives,
anesthetics, and mixtures thereof.
[0048] In certain oral care embodiments, the film or the oral care composition may

comprise 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
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conprising a plurality of fragnents, such fragnents may be entrai ned by
enbeddi n suspensi on, dispersion or other distribution of the fragnents in
t he carr%@??opﬂm§g?ious enbodi ments, the fragnents are FCHUSEHIP2HT2
substantial |l y honogenously throughout the carrier. In other enbodinents,
the fragnents are not distributed honogenously in the carrier. In certain
enbodi nents, the distribution of a plurality of filmfragnments is
substantially isotropic within the carri.er. éghtifrice conpositions that

i ncl udegeatsplatpbganitpl egents; pRHPFRGHEFRS PATIIRAE gt 6 Wdpdraedingnssar ri er
are copmer . the ki r X
L S e S s e R VS S S T
conposédmisingiont thdnefemiotdé materialsrmoniehabe sisefubleuieia sracdaypnbesliindg) . vitatgitases,
wherein onggéhase conprises a carrier and a second phase conprises the
af or _en@ﬁ?@» d-epng ohady fragment. The tem "phase" as used herein denotes a
physi cal phq@@@?s Yipes V\iotn%gageﬁtstalﬂ?qn%hﬂcﬁe%éfuﬂﬁ@eﬂ%&ﬁd@dialT(QI'i 8PeBBalkhli€. . a
ma 0

portion of a eria se properties and conposition are uniform
Howev emgtahpyhplsephge sdsdubleaeNmPe@n K@@, dedhtQudieshF0s and KoPia&e; can

conpri se luraljty,of separate c onents. For example, a.plurality of
pol yne ngﬁ"ﬁPPPE’QM@?G%T"”@&(@ﬁ?cﬁglgﬂl%g%rﬁﬁt%lﬁspg &2 c?gﬁécl Q‘Jlé’ls%}g]tetsosu%}b rise a
si ngl esdias GimétApiiRPRate "ROGH¥RhE gurdtibis, ApblypBIERRite ¢PNbdIL -Hatd ¢divmenbedded
within the material conprising the first phase, or totally or partially

ex pos epyrophashkate,snétmesedisfloset én PiSrRateny ha4é.97 &Y hitex dindh somp embpdimesippdisi t i on
is adentifrice compri si both.a finb filmfragnment
can beﬁ%f %IPP?“% ar ggtﬁcr?ifél? ba§e?t%éaé%l%! Ofgfr.gjtﬁajrot)l‘%{' I(V;%;%(ﬁ)gfgitg? gﬁl'y exposed on

t he surface [0§50] he @Rk redubBing@itrds Osefittieebinirlrle scldim@sdipitong agemrpr Bsch nor e
than two phases. Such multj-phase conpositions include those hayi n% t wo
carri evdfurosepigHngReers Belde mstn sdlsasyshase CPBquﬁét elotps Sl 0$’HC. is_ﬁl $ddi tion
to 11 | Ml 18 00mR 51.88n 8 Hld AEHo BT B0 pluARE FHLE ! mBNARCAHTRRA fi O

i ncl ude 0s aving a single carrier~and two or nore pluralities of

f r agmecdmshinathvgr@iim addigoptouhalint iogsleoficliideagmetnt fSlnh ameradbfif @nbaslgments, the

conposjtions. .[0057] 1 n various enbodinents,. th rrier is.g liguid

sem - s \tnil gorgpr 6??1 T pRCOPIAYE dECRiR R 3018" OI?iﬁéfH} g()ﬁ?() %%%er Hfgrrgt%%tpty. A
li qui dygan 28, By Wetphk Bt S14EHrti 08 ol d00by SelghP6F @Rt i bl e under anbi ent
conditions. For” exanple, a soap, such as an ordinary bar of hand soap, can
be consi der é80]1 i dupdeitan eimhodimentsgthedilmeandiss ozl chinpetiiopiney incded. A

"sem -solid: as .used herein can.,b el . acalloid:, qr a. ed

her ei ns,a?lg 8 ﬁﬁlrpg%flp%lggeélﬁga 157 ﬁed% )61(:33%‘1}l ?%?“Eﬁsl%ali“g? }h(r?l)aeufhg 835%01% %‘eﬁga@ﬁ?s of

Vi SCOS4 RY0,566, Kabinb&@! étdili b Rnttl @hfiYiatos, b Yalfautichulatiaiplagerd chih ticludlehasod ower
viscosity. There is no definitive dividing |ine between these two types of
f 1 ui dsacihsuslsis CHEE lact@amall?,rﬁucmczmqr/ow83%9@1?49@2@%iawlafzi%éfr YIS

ebodi JRfldimeRi@Viie B SRR AfvA gt d HRUPANIS R 16R%,0 (RN [ A% among

t hose use erern 1nc e l'iquids, pastes, ol ntnents, and gels, and can
be tr ansighr &ithe fitm afreh Uéent 1096 bp patuhe of {8GBA] dnframr2t K no e¥Yiiigdverghitof the he
conposj.tions of the present jnvention are oral care. c osi.tions ui tabl e
For” okt Brsois rpadhnens domire I ggph D el in B mFHuRTRRof Y

denti fri,g@&s, nout hwashes, dental gels, |ozenges, beads, guns, oral strips,
mnts, liquid toothpastes, sprays, paint-on fgel s, lip balns, whitening
strips, bred00623t r ilpsertain atal cérewmbodimentso thsi flax ovmsiseshetherafctivamaterials, car e

conposition di,sc] ased herei.n can be used, f.or exanple, .for i
pr evenﬁch N a&?jﬁaf ﬁl?ﬁ_ eniS Sielas %?%V@ﬁtef%%dt’cw CI;OE%PQ %S%e:ed Slgtﬁﬁcﬁﬁ}{ﬁésﬁ’
pr evenikM @ﬂic%l@ﬂ:y BlidaPproll MEhtAS], BOH ﬁdj@d, cetyEpyFidinivint shidHdey @hdluding OPC/Zn
reduction, or breath nal odor prevention or reduction, and stain prevention.
[ 0059] AHECRGecanryBeD GRp Ysiie A Bt-IHaMEwqTY agerss BRERABEAh Fepentng agA'S he
I nt end&gr el‘ﬁglple zinc gluconate, zinc citrate, zinc chlorite and alpha ionone); tooth desensitizers

such as potassium nitrate, desensitizing polymers, and desensitizing minerals; anti-inflammatory

agents such as magnolia extract, ursolic acid; aloe, and cranberry extract; vitamins such as
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of the conposition. In various enbodi nents, the carrier i s aqueous,

conpri si n\? frombito 95% water or from1l0%to 70% water. I n_other

enbodi ment 9,2UH88P3rrier is substantially non-aqueous. PHTASGEN2 T ce
carrier, water content can be from5%to 70% from 10%to 50% or from 20%
to 40% When the presence of water wll cause the filmto disintegrate, it
is particularly preferred that the dried filmcontain no free water, in

whi ch the anount of water is substantially 0% _ or negligible. 52860]The

car ri eranfggn.deimi palnigaiss felfc agidsdpgophgrobicels erd Yitamin Avlreghs ordreehal e atser s,
t hi cke f.J r d : LY : | ..the carrier
may iﬁ@?ﬁg%ﬂg&¥%ﬁé§F§%gTC@#&§§§¥€%h%§§gF#gPiggﬁgﬁgggg?ﬁgg%é%%scribed above.
| n sonmcangshorentdsmytrhe peaeins,sucic aamilk pageint endamgnies mathi aspatoxindet er i al  as
the film [0061]1n one enbodinent, the carrier is suitgble for use as a
dent i fRTPEYEING NZ¥Bke ABhiRSET REAKS dITHRINEACPTtE ﬁuwp%sﬁacq‘?aﬁ@%*ﬁaﬁt‘?%%uch as
gl ycerdﬂ@ase,saﬁﬁb{l&&'|ge19€rat%h"%h§%}1@sr;‘%hgckﬁﬁﬁgEgéhkcﬁcﬁ%s RAArELWdr64i8e Qhrdicol  Or
propyl ene glycol. I'n sone configurations, the carrier conprises a humectant
at a |mvelidoind phosptddsats; Bdicinylsywiclyhs asporin @Oyt mlie@ie wydwedftme, efd t he

conposjtion. Carrier c sitions anong those. useful . herein are disclosed
U, TR BoBIafis, P e Bl (nclding bl canip el SRGoeY i g ng
et al .afR8RH & syAhbRHUElEdeNE | §thhfRs EBAgd) MR Ao AiRideas hitlE oLiABBYHERE

t hi ckeners, gelling agents or conbinations thereof Thickeners or gelling

agent sinhibgprduches guanidinedtipddisiltidegeatdion; smtatipdimedn ingyediends, isechtasi ckeners or

gel ling,agents. Jn.some configurati ®CArr| A S€S:1: .
J011/ OunEE R phds MBI RS MRS soloPs Rk iR AT e dRs; o)
| evel schidropliy@nacthpblfes, antl-2dokbylakiiagbits s@h dsheti-Qrcténd; antl-O%edaytsweitght of the

conposition. Exanples of thickeners and gelling agents useful herein

i ncl ud¥itamiarkyand eomhinakiens thereeh [0 some apbediments dhe Hhps GBRIBSCSIEN Vet or
exanpl . X L: X i , 25OUA- an;
gum [ ryERaC e ddnberBitohiat B (30RO ar i, B PAR, R FAERRIER"

car ri efilngonfivinsEl s b pwhibgwaightaéihh, such as a silica, a cal cined al um na,
sodi um bi car ate, cal cium carbonate, dicalciu hosphate or cal ci um

pyr oph_os_pha{@%g] n UhFSTEsse ‘Pﬁﬁ‘E‘FWéné‘g filp ﬁ_@‘%eé?lia[n@ge E%T_ﬁp%sétl%{l WF@a%ﬁ ty clear
CONMPOSirtdePitive. A preschH9SLANbY Ade S adSitits FbHCROGITRIOH BBNLE%, SRARIHISI N a
visually clear carrier, the conposition conprises at |east one polishing
agent .fréw0iE ity taderit’ oftherfgm. Mverelimsiafa ixahplesion prasenvaidees deslidediodiunsi | i ca,
such as, for exanple, Zepdent(r) 115 (Huber Corporation), and al kali netal
aIuniﬁ%%??ﬁ%gygxg%ﬁBW%%ggﬂﬁi.e., a silica conprising alunina). In sonme
confi gurati Qus4] a ROtdrah GEbAERBALs CAB eltddiBmantlof e blapeuticndeesah dsehilio t hat
of a gelling agent conbined with water and/or hunectant. |n various

enmbodi RetHK Suspepdedciathe dantidiaeasitiotss composiden isplatey thege agensy frgmIBlgECti from

S%to V\ZW ?éﬁ?tﬁyéﬁhgx?hieﬁiﬁﬁ&%nﬁﬁwd@@d }.?o%ﬂion[sgQ@ﬁltﬂ-élfgeﬁ{s%ﬁexﬂﬁinitdye%m ion also
provi des nethods“for Ing a dentifrice carrier.
substantially separate from the reactive composition ingredients during manufacture and storage
while subsequently being released from the film matrix when the composition is used. Isolation
not only avoids adverse reactions that may occur between the therapeutic actives and other
components that are present in the carrier material, but also avoids dissolution of the therapeutic
actives and premature release of actives.
[0055] The compositions of the present invention comprise a carrier in which a film,
or fragments, is entrained. As referred to herein, a “carrier” is any material or composition in
which a film can be entrained and is suitable for administration or application to the human or

animal subject to whom the composition is administered or applied. As referred to herein,

“entrained” refers to the embedding or suspension of a film in a carrier. In various embodiments
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I n one enbodi nent, water and at | east one hunectant are dispersed in a
conventional mxer until a first honbgeneous gel phase is fomed. A

pol i shi ngvagentoswoadded i nto the first honbgeneous gel PORASRO11/PRE1E | r St
honbgeneous gel phase and the polishing agent are m xed until a second
honbgeneous gel phase is forned. A thickener, flavorant and surfactants are
added to the second honbgeneous gel phase. These ingredients are m xed at

hi gh speed under vacuum of 20 to 100 nmHg. [ 0065].1n certain. enbodi nents, a
conpoSPRPBTing aRlvEdip Pl Fagmeys.sueh fAFReHtHIRY Lﬁwenﬁr%%w anbeddings Jyspeseen,

her ei p; . ! el Nty t he
conpodi Phan Ao TR i GRRELED o FAEMAL i EeT b L Blehe S PalltRS. by
exanpliragmants arqabistibuted swatantinlty hadeogdnbnsl§ tragumghotstharatriar. skrdthed dentifrice
such as_ that disclosed in US Patent 46) 315, 986%1%}/@%? et.al. In certain

enbod FREdImentshibe fiagments agmat dstibieqhorgpeegpy UHCor P Eihan t he

StT i PehBdiffdhtsCHE ANGSL BRI B PhIrSliG R R raeRRARLT AP GRIANBSES RS wRhin'the
present 1 nvention are preferably Stable under nom al conditions of storage.
As r etariced¢ndifher @inmpositenabiag inchusle arduralitytdf dilindAgmehtssiigpeistd oant adver se

effect on e, and. preferably all, . ositional attribute uch, as
ppearuntulnn afurier pegniaialh o BT bERRuARe MR S oSt ¢ on.
Pr ef enter f@?@@hifﬁkﬁdlrﬂotim&hﬁwNeW’&‘R,SNW.On_S WO _

2011/ 088199PCT/ USZ011/ 021112 i ncl udes t he conpositional and physi cal
stability dP036]l mTherrompasitigns ¢ Hberembedimentsapgy) b desered @6 kP@BISING AV | n

various._ emhqdi nents . _conmposition LS a, filmi t rage
2t anbiesnr UERLPas e PaRp R et RA A SidRy Fnde b BB EriRARoR O™

t hat ififm 90 fleg@ B0 dihgedhs phase” ek heddheein slbadibsa HhysttaCptiaselhsindesgioatia tigur i ng
use (as discussed above), for exanple, during_ toothbrushing using a

dent i Physeas! arshipaisriel ssiencespbe 7 pardion ) 8 maeral WA rrepgitey %’éltc"&?ﬁﬁl%@{l Ay er
the Cﬁhi%&hﬂ%o@éx%?ﬁ#ﬂa@éa@&se hBirP& AR RRBhGIES i%m%g&dcampﬁl?h@a girip
conpositions are iInportant I n the nmanufacturing of "hiigh quality, stable

fi | m plurdljpg of sephravd ddmpoments aFor éxtampdd, hiphaeytyanf golyest iighifmgopeatsiofi es for the

duration . of the conposition's shelf-life. Wthout w shi to be und by
any t HEBHS?! GPmBpRY 18&99515%5 @r@gaﬁseﬁﬁ%}ﬁ%&aée-E%SP@&m%ﬁ&P%a?@lp
POSi t KEYEMEMIChABE ehfiRyAEnIRIddEd REhthel RaRIMPESHKkiddthE g@s@ Sas8l Stotally or

negatively-charged entities that are promnent in a dentifrice environnent,
such asrtiglhylexposedon the surfhdeatfehq BtssphasadFel dxiagale, #ithe corpebitiqrap eidentéfgsichave a

ant avaranes RO e R e BoGhoRP o b PR SOy IFRhARY R he e 70 1

Speci bi patihlyy ot tBRIIRK Petes of tid wetaaddf the Bel. UR cértdih emBodimed8NEédrigdsitns
conpositions, has the propensity to strongly interact with cationic

part i ePrBRriseqneNs than tvorphagss gach ydi-ghise spapetitionsdrande thase kedg t8Rown to
_reducga ’E‘I@Cea%ﬁ'o?a/h%gcroﬁgﬁ;u? s%'b[ﬂ'nl?iseltg'tflé)!:&noédgitﬁ) uﬁ%ﬁitﬁqb ‘i’iim}%grn%ﬁﬁqgn' sm of
i nteracttoh I nvolves the solubiiization positive zinc oxi particles

( nm t desetibedinereian @eherwhulbiiphaseh@ngrosdions imehide yhase ating e ssigltdf @oianhd wesi cl es.

[ 0068] Accordi ngl.y, in order to enhance the stability of .the zinc oxide
film !"E Rers F‘@Bﬁé‘?f&%mgﬁ?‘ﬁeﬁ’é BB@Iri‘lit{Fél‘@ é‘%‘?“?r&ééa"%%‘é@ zi nc oxi de and
the nggabdwedng. charged entities of an oral conposition need to be
controlled. One nethod is to control the pH of the conposition. However,

t he isoel ed093d pdnneriods enirdirositsléhé earrieriiag iligeidy semiiesalid ar ealivd JoHiguid)

th | i denti.fri f l.at i 5-8).._therefore,
CoTRr e Pub oL PRl R VBeRue g SPLIUR Uy BGRB8
the stidnghbicat cddigticps Siat Banié, d&ohpiseEIRE! dnUrdind¥yBanof harl dasl dag bt 0 use

active nolecul es, such as polyners, surfactants, and colloidal particles,
to i ne@pigeredyd liqnid hereinoxd Hauidsan be p drsetronialipydi & wemsselid@s vswblicg@nor wit h
SLS a { relal Lt e Lt: ' : Iy nt
rventar® TEARUIER Be Hbl £5scpERAE skhi-{hY hd s ok MO L ihoRIREE

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
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contained in a film the stability of the filmcan be enhanced by
controlling the level and ratio of surfactants and solvent. In particul ar,
usi ng a cwobzonassen of .01%to 5.0% by wei ght of ani oni ®CTI¥S2011/021112

2011/ 088199PCT/ US2011/ 021112 surfactant, 0.1%to 5% by wei ght of anphoteric
surfactant, and 0.01%to 10.0% by wei ght organic sol vent provi des enhanced
stability to filmstrips containing zinc oxide. [0070]In certain

enbodi ments, the anionic surfactant includes water-sqgluble salts of higher
fatt ycgéauaernb@fb@rey@ebqvw VisABBLAsTagheas theusapdsel miass. SERIGH 8NE tBeset he

rmnosul d the?exr??n%ﬁ%lexgﬁl séa&l n(%?%ftgr{l}:ﬁ%ﬁgﬁs Uée? tagﬁ’ Sﬁﬂ% t]réﬂsbaxfeﬁ'tt t¥nsffleflSor NI gher

al kyI fates tonat es, such
as sodp;uﬁibdodecyl benzene sul fonate, al kyl ethoxy suI fat es,

nonoal kyl phosphat es, a-ol efin sul phonates, higher fatty acid esters of 1, 2-
di hydoxypr dﬂﬁgg s Unfeitain embadigentse hercoupRsitiers oldpepresert invgntian 35962 i and

di al k%rgg %ﬁﬁ(ﬁﬁ%pg{ﬂfaﬁﬁ pﬂ%gm'hﬁfraﬁ&pt%ttﬁ@ aiikf%thgS@hHﬁ BB fosM R & c1ddd phatl c

acyl am I C am no carboxy acli d cohpounds, such a
t hOSEdhalﬁ‘lﬁ@lﬁlotlmwhﬁlesaddmmge]ls;’lloté‘l%efﬁ deads, gong orallskifs, mmtadlylhldr adi cal s and

the lik I f th t d d N-
bna 1 Mg P PO FlS AR P TR Or S B PE TR PRl By and '
N- T EShBMhtioRIthdMP&H mﬁ ol ca'%@&&ﬁﬁdsnf‘onvm&&e§ h&uilﬂca%ea@&stf&waaﬂpla féir ee

fromsoap or simlar higher fatty acid material. A pref erred anionic-

sur f acaatytpreeensouliwinehags plaqeapreaingionh eedanlil@n gmgs,\um prSveniton;os rgshigdent i n
an anpunt from 0. 1%. 0500b ht 150/ .0 2. 2% ht .

007 1T celt il bR o o R oEbER AT ottt BBl

the suhfagtantiosyst em of the present inventi on |ncI ude bet al ne conpounds

having the folinula: R2 R3 [0072]wherein Ris an alkyl group_ having 10 to
20 carbon d083, prhefseecifif yompositipme tharastier rietsrablbdenchds amihgdntended vse :

of the composition. In various embodiments, the carrier is aqueous, comprising from 5% to 95%
water or from 10% to 70% water. In other embodiments, the carrier is substantially non-
aqueous. In a dentifrice carrier, water content can be from 5% to 70%, from 10% to 50%, or
from 20% to 40%. When the presence of water will cause the film to disintegrate, it is
particularly preferred that the dried film contain no free water, in which the amount of water is
substantially 0%, or negligible.

[0060]  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.

[0061] In one embodiment, the carrier is suitable for use as a dentifrice. In some
embodiments, the carrier comprises a humectant, such as glycerine, sorbitol or an alkylene glycol
such as polyethylene glycol or propylene glycol. In some configurations, the carrier comprises a
humectant at a level of from 10% to 80% by weight, or 20% to 60% by weight of the
composition. Carrier compositions among those useful herein are disclosed in U.S. Patents
5,695,746, Garlick, Jr., et al, and 4,839,157, Mei-King Ng et al.

[0062] 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
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0 HRCN(CH2)a [0073]wherein Ris an al kyl group having 10 to 20 carbon
atons and a is the integer 1 to 3; R2 and R3 are each al kyl groups having 1
to 3 carbwozoandsppeferably 1 carbon and R4 is WO PCT/US2011/021112

2011/ 088199PCT/ US2011/ 021112 an al kyl ene or hydroxyal kyl ene group havi ng
froml to 4 carbon atons and optionally, 1 hydroxyl group. Typical alkyl

di net hyl bet ai nes i nclude decyl betaine or 2- (N-decyl N, Ndi nmet hyl amoni o)

acetate, nyristyl betaine, palmn tai ne bet l,, bet ai ne,
st earShF thyglexeraid & 3g8n "itIE%tal I?YI%S %ﬁg%ﬁ)e]tdaﬁ) Ffb ‘?rrﬁ‘:‘ln&é%/"
coc Oa gh@r@#&ﬂ}@a& oSBER2EL ARPEOBY i REAGE B gén%g AAARERPYrehEt ai ne

and t he anph terlc surfactants are present in an anmount from 0. 1%
to 5. El%ukiy invegegpint mlqkleerhglsﬂinhyswhﬁ%ancanmﬁ%lbwlwm fghexample Zeodeh§OA] | n

t d ts, . | vent d de-
R G P R A ety T S e st Rt e
gl yCO&er(aRE@bod@ﬁlaﬁ/@ttﬁéf LaRer Jgﬁe:( PE shiR0lokRt, ORY 81&i1%i £ealéiRRD) |

pol ypropyl ene gl ycol (PPG and copol ynmers conprised of any conbi nation of
thesealprmln}amctumle@rqua@r eadclgmaqamoel@iea@ucylcm phosplate ex¢alidudnd with SLS. In
t he case of |nc 0Xi cul es _adsorb o t he

posi t PEPRAsR ?g@dvaﬁlé)}l% FI@F&H\?P% ﬁ'ﬁ‘yﬁ?'%] en’ boen%\ljltsgaug a?jgé(;:%’ (gsgtéoq{ ts zeta
potential fio@®|30 IﬂVaﬁ@sQﬁhMﬂﬁ@eﬁl@o&%dﬂM (ﬁfﬁpﬁﬂﬂgdﬂgwﬁﬂl}l&&rmﬂrﬁcuhar wei ght
of the PEG The higher the nol ecul ar wei the | ower the zeta potenti al

becon@ynpqsmonspglpri[sweat bt onsi nodishias a&@%ogﬁh@mgoa&eﬁfé ag\ppg dhase gretulhereiRi oni ¢
m cel | SRt B ERA AR, CORE 98 HOLERAT, ZA0d%en MRS g{ JRPCAFARA) lh§ oA N Of the
roac S he

pol ymer ap ’surroundin es and

i nt er meta$ aMhinlibsili’b@tel onpledes Cite: sl cronq:fnstnlgeﬂmnmg)e rinabmmcomﬁ@Eﬁod@pd yet hers
wi th nol ecul ar wei ghts r?nglngfror?400to FI]?00 may be us . A preferred
PEG i Rolphineggent cppsa Chyeaader clpss terihatg Ing pg 6016‘?%6 /?

pr ef exapldhudilctagt. 31°6°va['19957 élxﬂ_&fi‘m@ﬁ@ Otﬁé ERBEScRhRePIRWolehiRd SR8 §te§1€{,(9r

maki ng conpositions conprising a filmentrained in a carrier. In various
enbodofifeorh S @ Xﬂ%bahnenghtofthfercagmemtlenare conbined with a carrier. In sone

configurati arrier .and a p ural f an be. m xed.
In sone cor@?%lljratﬁ‘ﬁ §ese‘?tH8V‘?ﬁt]>‘2PﬁLf°cP§%“ r%?q‘%(k @@ﬁﬁggl F tﬁ%ce FiTStie

pref erd St SFRAdhemRWatet 41 R1QSESS HugfectiBKird dishBSeCRNP@SIVEA M CAMNRE UBHING &
carrier having di stributed therein a plurality of |anellar fragnents

i ncl ual@sst homogenepuy geh phaseds frymete Acwlishiag agent s addedhntey ghei gt hospraenggus
f r ag ngegtpﬁas%f The ﬂrétrﬂoﬁl %E@éoﬂls le Iﬁlla&can(a)ihé%oﬁs?uﬁgha%eﬁtazfré fn?{edtnﬂmfl QK é@oﬁdm xture;

homogeneous gel phase is formed. A thickener, flavorant and surfactants are added to the
second homogeneous gel phase. These ingredients are mixed at high speed under vacuum of 20
to 100 mmHg.

[0065] In certain embodiments, a composition can comprise, in addition to film
fragments as described herein, two or more carriers, each of which contributes a phase to the
composition. Such a composition can be stable to color bleeding. For example, a composition
can include film fragments and a striped dentifrice such as that disclosed in US Patent 6,315,986,
Wong et al. In certain embodiments, the film fragments can be of different color(s) than the
stripe(s) for enhanced aesthetic appeal.

[0066] The compositions of the present invention are preferably stable under normal
conditions of storage. As referred to herein, “stable” refers to the lack of significant adverse
effect on one, and preferably all, compositional attributes such as appearance, flavor, rheology,

and chemical composition of the composition. Preferably, stability in the present compositions
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(c) honogeni zing the m xture. [0076] The term "honogeni zi ng" as used herein
refers to the adm xture of the fragnents and the carrier so as to attain a
subst ant iaDI2g1B8dgeneous di stri bution of fragments in PADUS2011/021112

2011/ 088199PCT/ US2011/ 021112 the carrier. It should be noted, however, that

the resulting conmposition still retains two-phase conposition
characteristics. Honbgeni zing may be acconplished using any of a variety of
conventional homegeni zers. [0077]1n anot the fi dded to a
conpoHétdenthercrappsgtipnad png ghygical %teblatWr@ uding fragla@%ﬂ}? fm.‘/éér) %eThe

r emai nggg en
added&gg tgteoncl"anr?rV ?@?JS ﬁbé)%igﬁ {hﬁé‘%gﬁ?@us enbo men%'?ll gﬁlmt ?éts%gfeei%)ﬁtﬂc{rﬂgviﬂntl on
provi aiebiemetempemtifre forad hdasti tsbereansg ltds hodarstbah dbweratrethatin somea hunman or

ani mal in eed t her eqf risi i call o.said

S cEmban ko e hen ey mhgvipnis S grataion (9 S RalPAO "RE 6 n e

filminehydes: m%%t%ﬁﬁng&?n%@ﬁ&ﬁffﬁ@eé&nﬂlﬁft%hn "administering” refers to
any met hod by a conposition is applied on or admnistered to the

subj ect. | d00GHI ouBheenprmthrsrbanesfoundchthateiminl exer gt aphlojdal pl@pcl@aai of ziherein the

conposi.tion, . an _external. surface of th su s toa
sur f a8¥d5P a’i“ﬁ% S%Fécﬁﬁg\}? ggf"(sgjpgcomﬁoélélf’ﬁs Agi |HHB?§?/3§F m %‘ﬁ ﬁaé h.gsng O%tﬁég%

speci gﬁaﬁlty Q,uib@e andstipé thadwaf mashtdinits Effﬁbé}ozihdvuebthetﬁﬁ@ﬁm@es ok tiGQdifseon ¢ t he
i ntended use of the conposition. 0079%In one enbodi nent, the method

addi t therrampysicems shel&4fedi Withewtiwihing to 99 bawnd by apy thspread appraiopi fEng t he
film Br%lsignfe (URIHPEAR0e Y iR AEGRTRIL AIGH e Rl IR ERLY 1/AbralIR! hOdS,

inclu hem cal and

degr adf&hlrﬁgatﬁifelyl teargddl dﬂitlbys th@trﬁrapltonvihéﬂl 1N\aﬂa{tlfﬁée alvﬂf@tmfehtahuthassedhhrrﬁt t he
site of adm nistratio saliva in an oral care agp t|o Physi ca

meanslaupd suldae éﬂrs)a?ﬁlﬁéﬂlcag%i‘}?cﬂxﬁb? Paglirdesstiyg A DEGRSEY e appl i cation
of PG RnaRRCT B §1&ﬁ agggfpi%‘%kﬁlg%nmﬁwdr e HSLddfRiGee eanrHﬁrlﬂbﬁ}ghétris

denti ce ap ication arrous e odlnents t he present
i nvenpiedompraatly deisnie tShedcdlly; thehagionic surfactant SLS, ub1qu1tous in dentifrice
compositions, has the propensity to strongly interact with cationic particles, such as zinc oxide.
The anijonic surfactant has been shown to reduce zinc oxide aggregate size 10-fold in aqueous
media. The mechanism of interaction involves the solubilization of positive zinc oxide particles
(nm to micron range) within the predominantly negative surfactant vesicles.

[0068]  Accordingly, in order to enhance the stability of the zinc oxide film, the
interaction between the positively surface charged zinc oxide and the negatively charged entities
of an oral composition need to be controlled. One method is to control the pH of the
composition. However, the isoelectric point of zinc oxide is relatively high (around pH 9.3)
compared to the usual pH in a dentifrice formulation (6.5-8); therefore, solely increasing the pH
is not always a viable way in which to decrease the strength of the SLS/zinc oxide interaction.
Another method is to use active molecules, such as polymers, surfactants, and colloidal particles,
to interact with zinc oxide to decrease its positive surface charge or with SLS and other anionic
entities to make it unavailable.

[0069]  The present inventors found, quite unexpectedly, that when using zinc oxide

contained in a film, the stability of the film can be enhanced by controlling the level and ratio of

surfactants and solvent. In particular, using a combination of .01% to 5.0% by weight of anionic
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treatnment of an oral care condition. As referred to herein, an "oral care
condition" is any disorder or condition which can be prevented or treated
by adm niwoOnratimssivef a conposition to the oral cavity, Ppaglusding2disorders
or conditions of the teeth, oral nucosa, gingiva and tongue. Such
conditions include caries, gingivitis, periodontitis, and cosnetic

condi tions such as yell ow ng and nmal odour. [0081] The enbodi nents descri bed
herei n can be furthgé@ggde stood by reference to the followng non-limting

exanppedactani. 5o e 5 oo fuspPirs Py aagantandd) €17 ty éé@%] VeigBk anpl e

SRR el R, 080 SRS ' uen o

68 [0070]  In certain embodiments, the anionic surfactant includes water-soluble salts of
higher fatty acid monoglyceride monosulfates, such as the sodium salt of the monosulfated
monoglyceride of hydrogentated coconut oil fatty acids, higher alkyl sulfates, such as sodium
lauryl sulfate, alkyl aryl sulfonates, such as sodium dodecyl benzene sulfonate, alkyl ethoxy
sulfates, monoalkylphosphates, a-olefin sulphonates, higher fatty acid esters of 1,2-
dihydoxypropane sulfonate, organic phosphates esters, such as mono- and di- ‘
alkylethoxyphosphates, and the substantially saturated higher aliphatic acyl amides of lower
aliphatic amino carboxylic acid compounds, such as those havingl2 to 16 carbons in the fatty
acid, alkyl or acyl radicals, and the like. Examples of the last mentioned amides are N-lauroyl
sarcosine, and the sodium, potassium, and ethanolamine salts of N-lauroyl, N-myristoyl, or N-
palmitoyl sarcosine which should be substantially free from soap or similar higher fatty acid
material. A preferred anionic surfactant is sodium lauryl sulfate. The anionic surfactant is
present in an amount from 0.1% to 5.0% by weight, preferably 1.5% to 2.2% by weight.

[0071]  In certain embodiments, amphoteric surfactants suitable for use in the

surfactant system of the present invention include betaine compounds having the formula:

R, — N* R, CoO

[0072]  wherein R is an alkyl group having 10 to 20 carbon atoms, preferably 12 to 16

carbon atoms or the amido radical:

I

R——C——N——(CHy)a

[0073]  wherein R is an alkyl group having 10 to 20 carbon atoms and a is the integer
1 to 3; Ry and R; are each alkyl groups having 1 to 3 carbons and preferably 1 carbon and Ry is
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an alkylene or hydroxyalkylene group having from 1 to 4 carbon atoms and optionally, 1
hydroxyl group. Typical alkyl dimethyl betaines include decyl betaine or 2-(N-decyl-N,N-
dimethylammonio) acetate, myristyl betaine, palmityl betaine, lauryl betaine, cetyl betaine,
stearyl betaine, and the like. The amidobetaine similarly include cocoamidoethyl betaine,
cocoamidopropyl betaine, lauramidopropyl betaine and the like. The amphoteric surfactants are
present in an amount from 0.1% to 5.0% by weight, preferably 0.1% to 0.5% by weight.

[0074] In certain embodiments, organic solvents or polymers include ethylene oxide-
based or propylene oxide-based non-ionic polyethers such as polyethylene glycol (PEG),
polyethylene oxide (PEO), polypropylene oxide (PPO), polypropylene glycol (PPG) and co-
polymers comprised of any combination of these polymers. PEG interacts appreciably with zinc
oxide and with SLS. In the case of zinc oxide, PEG molecules adsorb onto the surface of the
positively-charged particles via hydrogen bonding and decrease its zeta potential from 30 mV to
between 10-20 mV, depending on the molecular weight of the PEG. The higher the molecular
weight, the lower the zeta potential becomes. For SLS, the PEG molecules adsorb onto the
surface of the anionic micelles via charge-charge interactions, where the hydrophilic chain of the
polymer approaches the Na" cations surrounding the SLS micelles and interacts with the lone
electron pair of the oxygen atom on PEG. Polyethers with molecular weights ranging from 400
to 200,000 may be used. A preferred PEG is PEG-600. The PEG is present in the amount from
0.01% to 10%, preferably 2% to 3%.

[0075] The embodiments also provide processes for making compositions comprising
a film entrained in a carrier. In various embodiments, a plurality of fragments are combined with
a carrier. In some configurations, a carrier and a plurality of film fragments can be mixed. In
some configurations, the mixing can comprise slow stirring. In one preferred embodiment, the
process for making the composition comprising a carrier having distributed therein a plurality of
lamellar fragments includes:

(a) providing the carrier;
(b) adding lamellar fragments of a film containing zinc oxide to the carrier to form a
mixture; and
(©) homogenizing the mixture.
[0076] 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
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0.6 Sodi um Saccharin 0.35 ZnO Fil m 0.3 CAP-Betaine 0.375 Total : 100
Exanpl e 2 100831This exanple illustrates the enhanced stability of zinc
oxi de filweatos899ng to an enbodi nent of the inventi onPCZiuseoloxoede2fil ns
were inmmersed in aqueous slurries containing 1.5% SLS, 0.375% CAP bet ai ne,

and either

1% or 3% PEG Figure 1 shows m croscopy i mages of the zinc oxide

films after they were inmmersed in the two aqueous slurries for 4 days. The
results indicate that the filmstrips maintain their integrity better in
t he slthfrqayricsoht hionidiy @eedpigyever, that the resulting composition still retains two-phase

composition characteristics. Homogenizing may be accomplished using any of a variety of
conventional homegenizers.

[0077]  In another method, the film is added to a component of the carrier (e.g., to a
humectant for a dentifrice). The remainder of the carrier then may be made, and the mixture of
film then added to the carrier.

[0078] In various embodiments, the present invention provides methods for
administering a functional material to a human or animal subject in need thereof, comprising
topically applying to said subject a composition comprising a film entrained in a carrier, wherein
the film includes zinc oxide. As referred to herein, “administering” refers to any method by
which a composition is applied on or administered to the 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, gingival, and tongue). The specific route and
method of administration will depend, of course, on the intended use of the composition.

{0079]  In one embodiment, the method additionally comprises 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).

[0080] In various embodiments, the present invention provides methods for the
treatment of an oral care condition. As referred to herein, an “oral care condition” is any
disorder or condition which can be prevented or treated by administration of a composition to the
oral cavity, including disorders or conditions of the teeth, oral mucosa, gingiva and tongue. Such
conditions include caries, gingivitis, periodontitis, and cosmetic conditions such as yellowing
and malodour.

[0081] The embodiments described herein can be further understood by reference to

the following non-limiting examples.
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[ 0084] A kinetic study al so was conducted using the sane slurry conpositions
to further quantify the results. Figure 2 shows the kinetic data for the

di ssol ut iwo 20f1/a8819¢ oxi de WD 2011/ 088199PCT/ US2011/ 021 PC2/USeé1m®2i1m2 t he
aqueous slurries. The results further support the conclusion that the film
strips maintain their integrity better in the slurry containing 3% PEG
100851 The exanpl es and ot her enbodi nents descri bed herein are exenplary
and not intended to be Iimting in describing the full scope of
conpositions and nmethods of this invention. Equival ent changes,

nodi fications and variations of specific enbodi nents, materials,

conposi tions and net hods may be neldeample hin t he scope of the present
invention, with substantially simlar results. WO

2011/ 08819944380 US2Qisl¢x@ablelifluSitaaesmtypeatloantlatiod acchrding ad embodimeongfabe t i on

conprising: a zinc oxide entrained in a filn an anionic surfactant;
mvention.

Table 1: Oral Composition With Zinc Oxide Film

Ingredient % wt/wt

Sorbitol 68
Water 7.705
Polyethylene glycol 600 3
Silica 16
SLS 2.2
NaF 0.32
Flavor 1.15
CMC 0.6
Sodium Saccharin 0.35
Zn0O Film 0.3
CAP-Betaine 0.375

Total: 100

Example 2

[0083]  This example illustrates the enhanced stability of zinc oxide films according
to an embodiment of the invention. Zinc oxide films were immersed in aqueous slurries
containing 1.5% SLS, 0.375% CAP betaine, and either 1% or 3% PEG. Figure 1 shows
microscopy images of the zinc oxide films after they were immersed in the two aqueous slurries
for 4 days. The results indicate that the film strips maintain their integrity better in the slurry
containing 3% PEG.

[0084] A kinetic study also was conducted using the same slurry compositions to

further quantify the results. Figure 2 shows the kinetic data for the dissolution of zinc oxide
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an anphoteric surfactant; and an organic sol vent; wherein the anionic
surfactant is present in an anmount fromO0.1%to 5% by wei ght and the

organi ¢ swbwentoss®9Ipresent in an anount from 0.01%to 1@¥A/US2011DbE1DT al
care conposition of claim1, wherein the anionic surfactant is present in
an anount from1.5%to 2.2% by weight. 3. The oral care conposition of any
of clains 1 or 2, wherein the organic solvent is present in an anount from
2% to 3% 4. The oral care conposition of any of clainms 1 to 3, wherein

t he afilmanindhe aqueqrs %lnmessTb@tﬁsulﬁs fugthessupgeit therconelgsigy that the fitestipal car e
conpo e anphoteric surfactant is a
be'[rgl ﬁ{eadst%{rq l%uifﬁ[%ng%& %hl e ccétrltgy}@ @égjl (?on (r)r}) any of clains 1 to 5,

wher ei n thqobsﬁ}al NeheSetbinples aﬁld othr anbsdiments desfibadberdin dre e;renﬁplax%ahd nbPo by
wei ght . The oral care conposition of any of clai ms 1 to wherein the

or gani%ef@éﬂ b limginggn desrpingdae §illzegpe of ‘B’mpﬂ%w&? and mgthad %%&l tion of
0
5031/ BaEhBuPe Syt ppdlafs PO BORROE MULGRRTRYGRL chBodent hnrerthl

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

substantially similar results.

25



a zinc oxide entrained in a film a sodium lauryl sulfate (SLS) present in
an anmopunt from1.5%to 2.2% by wei ght; a betaine surfactant present in an
anount frem2011088199 0. 5% by wei ght; and a pol yet hyl ene @Cyaskoiproesent i n an
anount from2%to 3% by weight. 10. The oral care conposition of claim?9,
wherein the pol yethyl ene glycol is PEG600. 11. A nethod of providing oral
heal th benefits to an oral surface conprising contacting the oral surface

with a oral care conposition according to any of clainms 1 to 8.
Claims

We claim:

1. An oral care composition comprising:
a zinc oxide entrained in a film;
an anionic surfactant;
an amphoteric surfactant; and
an organic solvent;
wherein the anionic surfactant is present in an amount from 0.1% to 5% by weight and

the organic solvent is present in an amount from 0.01% to 10%.

2. The oral care composition of claim 1, wherein the anionic surfactant is present in an

amount from 1.5% to 2.2% by weight.

3. The oral care composition of any of claims 1 or 2, wherein the organic solvent is present

in an amount from 2% to 3%.

4. The oral care composition of any of claims 1 to 3, wherein the anionic surfactant is

sodium lauryl sulfate (SLS).

5. The oral care composition of any of claims 1 to 4, wherein the amphoteric surfactant is a

betaine surfactant.

6. The oral care composition of any of claims 1 to 5, wherein the betaine surfactant is

present in an amount from 0.1% to 5% by weight.

7. The oral care composition of any of claims 1 to 6, wherein the organic solvent is

polyethylene glycol.

8. The oral care composition of any of claims 1 to 8, wherein the polyethylene glycol is

PEG-600.
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9. An oral care composition comprising:
a zinc oxide entrained in a film;
a sodium lauryl sulfate (SLS) present in an amount from 1.5% to 2.2% by weight;
a betaine surfactant present in an amount from 0.1% to 0.5% by weight; and

a polyethylene glycol present in an amount from 2% to 3% by weight.

10.  The oral care composition of claim 9, wherein the polyethylene glycol is PEG-600.

11. A method of providing oral health benefits to an oral surface comprising contacting the

oral surface with a oral care composition according to any of claims 1 to 8.
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