MULTI LAYER FI LM5 FOR DELI VERY OF FLAVOR BACKGROUND [ 0001] This application
relates to oral care conpositions, and nore particularly to conpositions
conpri si /yoaomuoee4sayer filmentrained in an orally acceptraisc@ooarsnier, in
which the multilayer filmincludes a flavor which can be rel eased in

prol onged or del ayed manner after the application of the oral conposition
is conpleted. Such conpositions include, for exanple, dentifrices,

mout hwashes and/ or MURITILAVERSFILMS FOROPERIVERY GRFEAMORIuUCt s usual |y
contain three nmajor conmponents, nanely, flavor, vehicle and functional
agents. Flavor is an essential c ?&’e{t% I both dentifrices and oral
rinses and is one of the nost 'n‘%or an Peatures of an oral care product.

Fl avor also p a cr n, o care product.
Good flavor @?Xgnl y en gﬁ?@écagélgﬁﬁgsttggrglz%t%gﬁiﬁo? %Oﬁbzﬁt{a rgt%rgo attracts
consumner garticulixiyyto tcbﬁpqmltﬁdml ccbmlag;mgna. mﬂb@ycrrﬁlpranwld@dsmmotowﬂm lagceataglensat i on of
taste on the to theofa cen e, but

al so a k&Y"Ey 5%1‘?’11% “Cl ﬁ‘ 31|9 ('fl ?Svae%avﬁ E’ﬁe nr]%ﬁrﬁle{) rgﬂgg% g)ZeI y

| i nked t@el@j?dddhﬁhhe&fﬂtaf @eh@*licatdnaﬂtt&nﬁalpemf)mtmnceommetednmehnce t he

per ceptions of  the c nsumer . 0‘%03‘}’1 he aeélr'hg}fi C@%pe . of conpositions is
al so |rrp8?rfl%ﬁﬂ“°n%t’r’n’ﬂlu SAOTFEPIE] SAlices AP LI Edie & &er accept ance and
usage. Aest hefmozleffecmalna&q)r&ﬁe@ uaclin owltsid geek momoaypoaenm mpeelyant rol e

i n consumner acceg?ance of nmany products. AIthﬁ“eq%lH such s have net

wi t h condlavasr veljsky 19 dpnctipppd aggnts. § SRS £ SRR Oﬂ‘fﬂlé‘%/ ]E‘ﬂ?él% &St hetic

ef fects ggq W&l dinsBSaddi€oreQF MRl hést ARFdriNaEARBUH & oPRREE ipidlual FiResasgroduct s.
| ndeed, many such conpositions known in the art are defi Clysﬁ“i‘ in one or

more at t playbie eriticalOBOR thaspegessstanBrad 3¢ Pivgugtofioet Hrvonaeion H®FdN of

ther apeufg; C&u@%@%%&})ﬁ{tﬁ viedido A&Pa(emohéﬁnieﬁ% Bhy the blodust 284if OFiao&\woMbst he art

to use stch or admnistering a breath freshening agent, e.

ment hol . ndhmlknsmwnatibn bfestt on thederizne sadafioder ip theanlfactopeshenetihe %‘@érh“é and/ or

active phar mg g)g'ﬂ Aa(f’@)]hlcﬁ Ee?c'é% ﬁ’)ﬁ@l’é%lralny bEQUIRE RSy Rkedlo peask one

wat er - sol ubf e mer suita man consunption and at |east one

conmpound chahadterenbmmd@srfmrenmbu@blﬁmettbﬁ prfcephienswathercorymgbl e pol yner,

typical | y sel d fro t hi ednagls. For

exanpl e, ﬁ)&Bﬁ @geg%%bgg&b%%ﬁamg&{é& ?\%tsng%ea%g?]% rI%!élﬁ%l S I ncorporated

by refer e@mﬁchnereﬁ‘ecns omcqnsmncarmtaepenge,andesxgm Besthetic pifrw$ bapebedn | m t hat can be

adhered to th e ease har i C cal ly

active i RYFRY] eéi (fito\ﬁfﬁaé’ra |%p? hal B mmccc):rg’umfgrl %egsﬁ%?%felggp %%‘ie%%/?/at% Zﬂrﬁ&géo ubl e

pol ymer ; sadh ﬂr&aﬁts }ﬂﬂﬁrnéteﬂbﬁronaﬁ{eeaﬂimdval ftlieoan debles tg firther wapnevieshd avgthetic a

pol yal coh , ctant and asticiz east 0

phar maceﬁ? ‘if%ﬁ‘sl gaéa]i‘e\/‘é)s’i“ﬁtb‘?aé’ﬂalé fiPeuti) bcfn?ﬁ? P%@%SF |pﬁogﬁgéeﬂ}%eedf%g§’g%@8 Pat .

No. 5, 70Qoﬂ$&1tldnblﬁndihsﬁlﬂ&saﬁz&eaéﬁcvﬁmmmnwrmnecmnbm&ted by reference herein

inits entiret describes a.l nated de or controll.ed r Iease of a

subst ance wit HYH la muco¥yer ?%ﬁ%@&ﬁfor 2\ aﬁ?“’imﬁrél REGM tBer%pe\R/lé‘f %%engso ubl e

adhesi ve Jaugbws Hmé hsed ioflsokndih e l'hSth'ttblllS@ sl 1A foranmirdstavirizerbran ubl e

pl asticizer, and a water-sol uble poly | ayer . Thl 5{% % t eaches a
yRe

mul ti pl e frealFame|agtrrat anEhal ARSME ls‘mf Eyr apmipagrng) A1 1 ed or

sust ai ned, 8} RASEpIRmAAHASEARE Are geg&@wnfpnsmfat Nast oflc 9QQ;-Efble t he
di scl osure of which is incorporated by reference her§ ngn its entirety,

descri beolymer pyiable ferthemen CoRsERPEQNAng at 157t PROIEIGER BREEUCES hied del i very
of an aCtv'/eYthlhig/gff Bl - b AL R pta%fé@-lty;ﬁ@a\ﬂ'ytsé’lecté_chﬁorh pbly@EdHOAL Surtad@hiydes a

hydrat abl'e muic dhesive base l|"ayer; a non-adhesive reservoir |ayer; and a
wat er - i nped pestisizersh &or ¢>@mP§chﬁMP@thEQ U BEhedigclpwridid #he base | ayer
and the r. [ 5§ Lggsating filns
For pr ol GRo0a e e B e R Yl RO 2t "R

5, 047, 24¢dmﬁhbmdhs@hb@umabmﬂamha@hﬂm@ﬁmh@@meﬁﬁmwﬁc f$@*@ﬁ%ﬁ@@ﬁhereln in
its entir i Qses. a r ydr ous
but hydr a\‘xfehgﬁ me %m%%% Fcrfl]?_lnses gtq%sf’i&%%%& rs?l%&%%gl g{) % gb?gggﬁ% r?r% ' r%ﬁlg@t&h

silica as well as a therapeutlc agent, and a water-insoluble barrier Iayer
secured to the polyner matrix and defining a non-adhesive face. This patent
does not disclose rapidly disintegrating filns, but instead contenpl ates
conpositions that are capable of providing inproved availability of

t herapeutic agents froma controll ed rel ease nmuco-adhesive carrier system
[0008] U.S. Patent No. 6,669,929, and U.S. Patent No. 7,132,113, the



di scl osures of each of which are incorporated by reference herein in their
entirety, disclose filmform ng agents useful in oral care conpositions.
The rapi dWVQ 28124008348grating fil ns di ssolve in the nouth BEA/USBIILQLE07
functional conponents, typically flavorants. [0009] 1t is known to
i ncorporate flavorants, colorants, and sone active conponents in filns that
dissolve in the oral cavity. These filns are used either by thensel ves as
breat h f rfeshéaigrngp stusispsg off amtlyeleahol @ mirfagtast and pgplastivizegsat frabtyomer  f | akes of
nmonol ayer filns di spersed.throughout. an qr re nposi tion.

[ 0010] Al CAYUGH 0§8¢5@%8?e“???g§§°tbvreg 1¢ lesn%h%l\glélaﬁr?gﬁ%\ﬁ alg%g{'consumar approval , a
flavor in nosfooospl car@spradNe 5570dar8, vier dschushine b mbichiigmedrperatet he
consuners.  Accordingly, .there is still a needin t rt. for .oral care
product s r?fﬁgf‘cecl}fﬁe“bg’déi egtireh fleserbes aé‘f‘rﬁ’ﬁ%% g?vécef#ﬂ?(‘toﬁggue?lr{%lf 558" der f or mance
and enhangesttOdukh aaRRea- lineSUVMARYit R LinEhevperasrble ddnsertlayen provi des
oral care products that enploy a multil ayeg}ﬁ[‘}i | m.t.echn IoV(F:;% ing\g der to
enhance, BPNEHG8mairEsayble pAyBIEr #W)a WA PO bRl RASBVF e P eI IVSr and

ot her si gRglf: {:9eC AMBIIRNBrehtHe0ImbIPRAaRE BImifAE MaPdiQdNed latibdly slotsul t  of
using a mul'tilayer filmentrained in any orally acceptable carrier, oral
care congosionirolips ogpestairedvelgusg of wditbsHBiPe enhanced and prol onged fl avor

del ivery, pr Olédég} ext rq}ﬁl BN No. S 9B03E S h LB 1848H M Shicliif fnespihreagd mul tiple
flavor signals in del ayed or conftrolled manner, change the flavor rel ease
profil e, rplecwiceran heits eotirpiatescriessal tiilapdnate Wm suetde o Pedonsed ed ot her
ingredients.. ) r : i it h i ctices.

Vet nods. oF PSSR oEpE T EITRIaR AR o ARGE | RO e o al
care conpysiatabemitaridhgivervasriewd # loavedhesrve|resgseirdaeprand i gteam oral |y

acceptabl.e carrjier containing.a fir I %nlg ﬁ |t ] il mfor

ext ended ‘8?“85’?%1% iR Sﬁ%‘%“r/w}rlegl bg%eeen ?éd %Orngg(fo@et . g% ??ﬁ%ﬁ%ﬁ"%ﬁ I m

i ncl udes lafer.| €las patentdanbess slosedisioegtagng filmg far welboga drlsesroned relheseoént er

| ayer posi tLoned bet ween two outer surface |ayers, each surface |ayer

i ncl udi ng* #°t¥°6ase nodul ating agent, the first and second flavor being the
same or diffeqemy; The sl Pdtl My et04 Rhanthesdisiddsaiernd dvhinh i$ ineorporaled dyr f ace

after appljcation and remaing. until eroded, thereby rel easing .additional

1 avor - aTERGPHRT i) U I BRaspr BEeOtE 0L ForaorRe 2R nent

t he presejit hjdtmsslé indRolRKIO BbIRSr AR ek c&rddis Muiplass tingd silieaps wsll agp a

mul tilayer filmfor extended, relﬁaﬁe .of flavor, tgl,% fw entrained in an
oral |y achepreas aeepeAnds walghinpalpire Ryyrisr Ipyer seeured 42 BF POWRSE BARXARE mul ti | ayer
filminclydes:aneRANRKIVE BXEN TKOPhtaitAb&tholdiS@6RMEbidly Alkaitegrdiig fitanbar | ayer
bei ng positioned between two outer surface_ |layers, each out ebr. .sur.face | ayer

i ncl udi ngngealicpriemplaies aenpRSitippethat are cappile e EPTRTANE ATPIRYCLAYAILILNGE &

mucoadnes,godiQl YIFREs frohecdtbicd ke thichuh&iveehdiengaiedl the oral surface
after application and remains until eroded, thereby rel easing additional

flavor and ot ie98hct i vel-SaPatent Napporbaas Al Upobatan Ng- :¢12 Hdoter
enbodi Menfiq ) AeQbHackk 8 hiGPAR AR bipbRfed! b?lrpﬂé&\ﬁ&gﬁzgeim @8r Medideeian orally

acceptable carrier containing a first flavor and a nultilayer filmfor the
del ayed ridhefageingfgeatsfusefulin oral hare £ompasitioas. ublieriapidly alysidegratingtfilggt er surf ace

layer; ( b(?issglt‘/e linef?sg I’noﬁthfainﬁ ?éleaggﬂb%onb%ﬁ{poﬁé?l% %jpf&iaﬂﬂﬂé\/o%?sond flavor; and
[0009] 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 of
monolayer films dispersed throughout an oral care composition.
[0010] Although some of these products have met with consumer approval, a

flavor in most oral care products delivers only one signal to the consumers. Accordingly,



(c)a second outer surface layer that can be the sane or different fromthe
first outer surface |ayer, the center |ayer positioned between the first
out er surweceiZmyws and the second outer surface | ayer, pamarsed/onise7
multilayer filmis retained on the oral surface after application and
remains until eroded, thereby releasing additional flavor and other actives
after application. [0015] The present invention also provides a nethod for

enhanci Ngefeliayora fcell fABEEark FR WA 0ar® pRduaathet @o ppoiietnndiiplakigeds ©dugier ses
providing an oral care conpositiqn including an orally acceptable carrier
cont ai ni PPreyefneFiemane&ndrenage B PR3y er film for the extended rel ease of
a flavor, the nultilayer filminclggdimiarey | east a center |ayer containing
a second flavor, the center |ayer positioned between two outer surface

layers, the fjopply and Frep@sknf inadtion pRiviigs blabcasapredwts thatfefnptaynt , each out er
surface layer including a release nodul atin ent and .appl yi.ng the oral
care ponﬁ’(‘jéik’fylebﬁlnt ‘Sdélﬁ%lo(g?’éﬂoré%f\f? £Rhagge, Brokﬁﬁ%ﬁaaaﬁ'ﬁ?é’oﬁgﬁlwg% %ﬂl‘)&ﬁ%{é entails
appl yi ngqhe1.952nd ©fleesi SO bhsuMRrsthling iR sObral catedptbdustswiraraabynlttoie
conposition Is retained on an oral surface after application _and erodes

over ti mesing hapkitayer @meensiningd By b arceplally GRITH OFE £ EOBRBEPISHPI i cat i on.
[0016] I ngr‘%@f&@ﬁlﬁt 1D odh A&t E%‘fon‘géﬁ’ 8RbH AivBROMLERS earmiBPdeRls, fmepar i ng

an oral tare conposition including a nultilayer filmfor the del ayed

rel ease délivar differeorand multinlBavor pigealvingelayeder caprodlst amagngryghange thhi ch
conpri ses; {.ding: ; i I RdRgisa first
flavor; ﬁ?Y)O)r g%%“é?ﬁrgmﬁ’ {r)vllé?ltd ??%lg’é%‘ﬁéf%%ﬁﬁ%tﬁgi ﬁé&g(gr%ﬂll(ggosf?qg} gﬂeg?fler | ayer
cont ai ni mgl assre costendricamplignce reh geot legienaprrtigsesMeihoeef that weers dsRo out er
surface I%xer? the first and second flavor being the sanme or different,
each out &F ’sdﬁ face layer including a rel ease nodul ati ng agent; and (c)
honogeni zi ng W& xt ulegnevneodinent, ke orlitaré taymsitibn hamingsenhencgil HaPron t he

oral surface after. application and remains.untjl . YeL.el easi ng
Sl t; ondieps Gutsriaadn ore R Pl un e Raluli bis P SES bR LT e G
THE DRAVNGReh@QAL7 iflselidhradelemsd ddproeadds Thé muihigayenfileninglodesat Badescri bed i n

the exanples that follow, and illustrated in sone of the fi pended
her et o, F?Pt%?yéﬁ?ontillﬁﬁg_%ﬁgf)'@cﬁ?aevo&%i‘eI st &‘?ré’gmﬁ%need?) FE % g{a{ggﬁ%fgofi | e of

t oot hpasifed &OMEiRIaBE RYerThllidihgy Rleadd Avilaeidg agrinpsheofirstané sgoed 8atori nvent i on
and the ];olngg ?Je sgrgelz gra(isif%ergrl;t?fljhle ?nulljt%{ay%gglvn?gtrétgirr}gcl org t?xg%lI%P s?'usr}age B‘Ier

application and remains until eroded, thereby releasing additional flavor and other actives

after application.

{0013} In another embodiment, the present invention provides an oral care
composition comprising a multilayer film for extended release of flavor, the film entrained in
an orally acceptable vehicle containing a first flavor, wherein the multilayer film includes a
center layer containing a second flavor, the center layer being positioned between two outer
surface layers, each outer surface layer including a film forming polymer, a release
modulating agent and a mucoadhesive polymer. The multilayer film is retained on the oral
surface after application and remains until eroded, thereby releasing additional flavor and
other actives after application.

[0014] In yet another embodiment, an oral care composition is provided which
includes an orally acceptable carrier containing a first flavor and a multilayer film for the
delayed release of a flavor, the film including:

'(a) a first outer surface layer;

(b) at least a first center layer containing a second flavor; and



[00191Figure 2 illustrates a three layer filmwhere in the center or core

| ayer contains a flavor and the two outer surface |ayers are without a
flavor. [WO20iFioguses 3(a) and (b) illustrate the effectcofusgavbapot 971P
on the binding of a multilayer filmof ABA configuration onto an artificial
skin surface. In Figure 3(a) the nmultilayer film does not contain Carbopol
971P. In Figure 3(b) the nultilayer film contains the nucoadhesive Carbopol
971P. 100211Fi gureec)4(az)seamdi (Aﬁdﬂ)suﬂfdcbllbﬁlélftﬁﬁt&a@bé hl@@ﬁné evd@fferbhd Fonhayi ng the
structure ABC, in¥s/n eac Ia}y S dl[werent gure 4(a) illustrates
the three-layer fi 'l QHEGHIREHEYerdhcepieytiyer p@(“ﬁ‘)’“‘idlqeﬂ‘é@FPéle YSHOHET 1 | ease

rate profile. DETA&&E&%@BA&EISQM&@%%H%my&sent i nvention provides
oral conpositions. a t hod for adm nistration to, or use with a hunman

or other ani na"°&ify %E’tu tﬂ‘r‘yreé%@? 55ptgined opihe prag surieepfios pepligalébnaodposi t i ons t o
be used in thir&ndimvemt él@ﬂhdafh%ﬁebﬁi%@éﬁ&qg Q&Hlﬁfonapﬁzf%pgr&fe Hhdr GA Jeyai?if

cosneti cal I y accept abl e. used herern, such arnmaceut1 ca

accept abl e" ofPP leaidanet i caI | y acceptabl e" conponent i s one that i s sui tabl e
for use with lyyrens andfr r(%@x'ltrﬁ?\le tidrP &rﬁg\ng&% t gh S L did] %a eutic,
sensory, decorative, or cosrretl c ene it Wt hou ue RRAETS de ef fects
(such as relesse domyan %@Pﬁﬁeﬁg@n@slt!cmsﬁech ¢qnm<a3tpr@~nd1ngandoml dag @ingosiesPONSse)

conmensur, . hbbnisk fatio

Gof 1t &1 oSl el RS RIMACL B SO Tt Bl B BB e g ane

i nt er pr etekisgdadheledieste ﬂp\tqr,cthe mﬁltrlldymsﬁlmmelndmgmt It a Eater ybedotathingl 0231 The
CI tat I on SQJOHH ﬁg%rqﬁg§e§1te'}?agg %OSI 1%re1esd ! %;htléttgrl'n gfa(?é{) adm}@rﬁron t hat t hose

references are aEaiEitrsstity of the
i nvent i oﬁe®néﬁhmbdngié1eeame ovﬂdlffeneﬁf ezrcﬁﬂﬁtﬁﬁs@fab@ldydr%cﬂd&g%&ﬁéepti on section

of this | cation.ar her i ncorporated by reference in their
entiret y%p%alﬁgﬁglalgﬁma g?ﬁﬁl‘/ hc?r?);aalr‘f?feé;ﬁ‘ge?sftfoél @20 a5l ity Qhg mammahi st i ng
embodi nem@dlodfﬁntﬁeemtmwﬂppllym@ thebdrl daftl RAPEEtiS O RUSTRIREGSy Vherbtlyl st rati on
only and are t he scope of the invention. Recitation

ﬁ{? nt e ged to g t

of mul ti SPBPEHESH W%’Hi A 40 PRy SISt alter F%FH{CEF#C@S*‘“?§roﬁéitovehftl@ﬁd@eh}’o excl ude
ot her enbaeisitgaditibrayilngr acdiivé sakpfiRatdr €s, or other enbodi ments

i ncor porating g ferent conbi nati ons of the stated features. Specific
exanpl es are 908 ded 1 gother prabedimentythe fypRsivadsovides howthod offateparingse and
pract i ceah bRl &ea@sobition fc Ridthg A8 QEPer Him tbY tﬁe &%@?él@d@em avHrnl ess
explicitly stated tQ recite activities that have "been done e., using the
past t en€¥yaineg ina aily pscepiable gartier, Uélchciﬂfémségent ation that gi ven enbodi ment s
of this invention have &[d@aéﬁq)gl Retd cription herein
of certain advant ab)gs alﬁd él sad\fa%{agc% no%@gm I?i?t%%n’et hods, and
conmpositions is ndb) i n?@h%@jmvbﬂq}fp?ﬁﬂm mhledmgla@msmnenttem lztyhecomtaumng alsi on or
excl usion. Indeed, &)ggtﬂg@d} i Jagalel tion i e _one or nore
known conposi tions, methods, or%arlé aé%sglgn&{?eht%%}(‘ tgrrsluﬁacef%%eﬁ?the

pr obl ens descri bedhehféfﬁfeqnd Seqood)ﬂE\]OAbelugéd shmcenmfferteMeeaahbdtsr supfaed laydred” and
“preferably" refer,% %np N ention that afford certain
benefits, under cer}tlgll1 Ci %%‘:{ngn‘g@hagé vve(\Y/er ot her enbodi nents may al so
be preferred, undée) thborsmlzmgtlmmmuralrcurrstances Furthernore, the
recitatigp ferre odiments doe s not y that other
enbodi nentférggrt%qﬁlg? faﬁ%gPl% I;Pre?am diog neorg)1 SH’ff%(ﬁ ttaf atPB wrer 6‘2}%”@?1‘?(%1"““

errbodl mestodedf thereby Hvécasiog pditdfnal fieor andentiier a¢tived Q2 GAzatismed herein, the term
"about," when applied to the value for a paraneter of a conposition or

nmet hod of this InventI%Eﬂﬁﬁﬁﬁh‘ﬁﬁd&]e’%faﬁ\ﬂﬁﬁ#&# on or t he nmeasur enent

of the value allows sone slig I'nprecrsio aving a substanti al
effect on thejpigm cap. 8. ARYS pesitio met hod.
1f, for some [reggon the | mpr ec@gﬁegﬁgg{%g}# Et%nare&es% ?rm% e’ﬁaélqu%qt herwi se
under st b vt laed dlustrargctih sethé of the ﬂgmaérgppcmiadlhagto ihetich! about " as used
herein indicates a possible variation of up to 5% in the val ue.



[ 0027] The oral care conpositions of the various enbodi nents preferably are
inthe formof a dentifrice. The term"dentifrice" as used throughout this
descri pt iwo,20tbeneH46s a paste, gel, |ozenge, gum or |i qecad/udseewoked? on. The
dentifrice may be in any desired form such as deep striped, surface
striped, multilayered, having a gel surround the paste, or any conbinations
thereof. The filmcontained in the oral care conposition may be of any
desired shape 918t r uctigne,1 illngttateditheglanud elepleraitabf tosthpdspsA c@itaifing

oed ¢ anenat ket R ARG af e Bl atroe FRUEN o Tt 1 1l &

for use henednnonabuothpawé¢ Bri al s i ncl ude, for exanple, thickening agents,
hunectants, i O@hfg actiyve i r}%gedi ents, buffg,ri ng agents, antical cul us
agents, abrasi Ve Bol i shigHy arHERfes p direslayes film avhersiip decentay rgpre 1t o

bi car bonabetaakifayorsud firaivabhdr surfatalnydird wakbel. a6l or i ng agents, flavor
syst ens, svveet[g %ﬂg agents, _antimcrobial agents, herbal agents,
desensiti zi ng g ts, Gieuieh3@seddbhiusipenibe cifechaf Garkengt & Prandhebinding

[ 0029] TherfRmes@RYer il SNABAN ORI AWAERD NS Al arGRi A sEARERL lnoﬂgu\,{ﬁ@@mes' ng a
mul tilayer filmentrained in an orally acceptable carrier, eréein the

mul ti | aydRulfileyshiilmdegines copain Eabepe] 9f7¥%vI@rFl%¢1§(éi thie mypltdeyer 8im Fenyans and at

| east onenOMh&adfdit @edopA¥Lipcontaining a filmforning polymer and a

rel ease nodul ati ng agent for the del ayed or prolonged release of the flavor
fromthe mul til0@Adr fiFigyrepd(ahanddt(eestmte aghres-tayat filoshaeingdimposibtuiieon” ref er s
to a comgsdt tij, Ui i : i.n e i.ncl ude al care, oral
hygi ene, or (;}r1 glplcggécg\é%g%e%ﬁ%?ﬁtf %fgﬂvﬂf)nlﬂ%)ﬁﬁﬁ%rg%?Fl%eg%a%'%yﬁifglﬁlod of use can
conpr i se catadlimest, prt Figyre #6b) ilhetrgesthe cdeaid mte pinfidedi nents of the invention
conprise a multilayer film [0O030]As referred to herein, a "film is a

materi al having a substanti algpfafh @EbESEREFIGEUIE. A "lamellar” structure
has, or is capable of having, a size in one or two dinensions (e.g., the x-

or y-dimensi opgzft hat itheprRSH dch@ pro &e%%?ﬁ&o&%ﬂiohg%érﬂétﬁﬁ}?ﬁ of the
structure in a third dinmension (e.g., the z-direction). Lanellar structures
among t hadBIHeN toharuse With apmereon dikss enitiahsubiace Rseflosblngpiesiffit ynagerialsar |

| ayered, o0 cdriBBhibhd ©8bMsddIn BREiCIHROL L Te cappLpcture is

subst ant i al (I:y_ planar, having a gi_ze ?n b%%%rd%%g’ é@@%}éﬁ%C.a?%%}énsi ons that is
subst ant icaimeficglyesgeaptablen gy userbhezein) suela frbarmacentiotyerccepidbdetiorent s, t he

| amel | ar «s¢h Gt §ed Ao . foent...a filmof this

i nvention .corrprai geg egtaglgbg%a%??glli é/r{%ctgﬂn Slsﬁﬁ%ggf%ﬁ?ef%%hemf%aé’fa i appear as a
subst ant r&ifals ¢ pepvids tref dzsiecd thdrefeotg rerisprys daveragnd odeasmatis bdnkfit Withom may be
defol ute : | Lhe fil.mcan have any af .a nunber of
shapes, g%%l{elr}giérﬁ%mﬁ%}? %gtg §% gﬁrr?)sot ’h‘:‘?ufl Ve eélﬁtfl t%é%n?aupﬁeang'ag&rﬁgﬁ?s@owg/ be of a
desired s¢mmemnchtarmiyh beawhalyle bedefit/rik raiia. r Bgubhowipg défiBiodk and non-

[0031] E tents,.of this invention include nultilayer filnms for delayed or
ext endegH ff?lg?nge%;ed%g “a LF* BRePs %An%ntrﬁaém@ érf'te‘B'ieuB%&‘S%Fsﬁ%?‘?n fthifas peen
unexpect edkntiodisstdonieh@eint hat by utilizing nultilayer filns containing

rel ease nodul ating agents and coadhesives in the outer surface |ayers of
the nul til aye@B#‘ﬂl m tﬂhe flltaé’%gy ’E??er%{ﬁesot?’eéqm Ho6s @OLORTBYE A1 BdimiEHPn Ba! 1 el eased
in an exthesdettracested py@cdrtv idRlany &8dllabdend tHelbaRnlbiliSlofhe hl@vigh that is

nor e int?n e aﬂd Io% r Iastin%.,Bi nding of the filnms to a surface in the
oral cav ltgé?se FIER- ﬁre CHOLERFAY Hehe RRSTIPEMESRIEON of SHgtRscifieation 2Bnd/ or nucosa
of the ohatbyGiasirporatdd bPSerédee iMubi bhtaner filns to release their flavor over
pr ol onged perigfl of time after brushing or rinsing with a nmouthwash or
oral rinse. ‘I{B 4.is, jt%e fgspiRiioqaad sRegiSF FEAMRies: hide wdigptingentbadincatsen af t er
b_r ushi ngofahe fn'vé}ﬁioﬁ,garcy\dnwﬁdﬁi %PH&BM!%%Y AhstQhidd odl¥ re ﬁ(ﬂqntglgcﬁg% f?rqu over
tinme, thereby effecting sustal ned and gr ol onged rel ease o I'avor and ot her
actives ©8CRF Abdeinyertna. Repifation af multipteieobodintvats presgsteted fatudisfis matent

| ayers i fehli&l b iekcrrﬁ(%esort]ﬁ%? 'ﬁf-nﬁéfcﬁﬁteﬁtg)hz{lﬁ&v&dggioﬁallff%ngg O{ %H{rfe%%gdiareg S t hus

ensuring delivery o i gh concentrations o vor he Taste buds and
ol f act or peuperadne dfferepicombimstionsof thtGERE Faguras éipetibe etampldsard @ovided
"extended," "sustained," "prolonged," or "del ayed" rel ease can be used

i nt erchangeably and descri be the release of flavor and other actives froma
delivery systemsuch as a filmover an extended period of tine.

1003311 n one enbodinment, the nultilaygr filmcontains at |east a center

| ayer containing a first flavor and two outer surface |ayers positioned
around the center layer. Each filmlayer contains at |east one filmformng
polymer, starch filmform ng agents, a sweetener, a hunectent and a
surfactant. The center |ayer further includes a flavor. In order to provide
a del ayed or prolonged release of the flavor fromthe center or core |ayer,

. o o S o,



100351HPMC i s avail able commercially fromthe Dow Chem cal Conpany under

the trad t| on Methocel E5 LV. Methocel E5 LV is | ow

Vi scosi t&&gﬁ)&%ﬁ 5an 29. 1% et hoxyl groups and 9% hydrggﬂf%a?ﬁ O?%ﬁz)u
substitution. is awhite or off-white free-flow ng dry powder.

w. %soluti on |n wat er as neasured with a Ubbel ohde tube vi sconet er |t has
a viscosity of 5.1 nPa.s at 20 C. 100361The outer surface |ayers can al so

i ncl ude afvdiltusiEaiak PrIPPTRS PORGH Fynalgeiie and prepiicg shexopwesitigsagd giethofpet, | n

anot her e t as

Met hocel T Ef5ii€(])elgﬁz\;/ﬁ éiv{}gegsgg;@{m?%s%t%g ér%%ng(gfﬁqt%ég%am%f)slﬂ E&ﬁ%}ggg %?ﬁ‘?‘% | oses
have hi ghthe puit swesi ary nothetendePhb EScpskntasion thapgivgnt enctwdinpratsydéds t o pr ovi de
addi ti onal t n I r.t i he center
Tayer of IalsEiriihe bt neel BeRiiRR PACUSERRT el AR

hydr oxyal kx;dl dlsmétrdmydgea:cﬁl Knowo sgparsgus, memqu;)mai @thporitibisas haygesied o lithe

mul til aye m i n anounts.ran fr out .25 o about . 75% b i ght and
b ef er abl e abistiiords WG B B ARy AR o RmbRRER by B AR Sose] I n
ot her enb@divd@icoriitee Ritiarcosipbfiaas, Ilnety&[ssoxofppirhtﬁs Withduit blﬁYﬁﬁ‘fngffﬂohﬂﬂlé‘tl o)

i ncl ude rruc adhesi ves. As used herein, the term "nucoadhesive" refers to
hydr ophi | P ]6’6‘F fRsHRed Wty a1 or synt hetic, which by the hydrophilic

desi gnation, qamspe eitAghsddatfeRin, SRlwdlie: p@éfeﬁe&elah@iqu@feﬁaﬂ”m::ﬁh are
adhesive to nucosal  surfaces. Pr ef erably such adhesi ves adhere the fl avor

rel eased FReANREYS fithy igyaytien gt affpsd perfain heaplits, underperiip Cra@siAleSsal ti ssues

and/ or tefbReRs MRk bmB&IihHIEhh P MkHBe Fefefred, SRR dam@or bibiRRMtiREr active
subst ances whi ch can be di ssol ved or absorbed via contacti n? t he mucosal
nenbr ane. Fyrdesyrriieomeifasion Eonseir yipse Rrefeged gmbedimeniedags ppigwmplyehyoflichent s
descri bed Ma%&tg e h&qgeﬁlm&l@ bt lheeﬁaefd% EQihde R PORNodRRLNIRE R e NE

conmmer ci af I'y avai | abl e as Car bopol (r) CP940NF, CP971INF, CP974PNF, pol yvinyl
pyrroli dowepf(dﬂl‘h@m)/eté@nnerm ally avail able as Pl asdone K- 90 USP, and

pol ycar bophi | | abl e r e rbopol (r)
and pol ycar bodﬁ(ﬁbﬁ are cégngrge%e% yﬂe)a{te\:/rgils‘ b@#eq%gmlehjﬁfr om %f&?ubri zol
Cor por at i pmamadérgi Iaicbmgqsnfdniom meghnd ofj dmeinedntign, goheitestthap thevealcylamen ordkd os of

ol yacrylic acid rssll I r | ycol .
pOc hgr Sﬁl ?la?fflremehtto(e%rt l?a aéuef or gsn\%gnséligﬁl %giéhgﬁvelg’?%tnm%lglﬁ%?ﬁ%bdgkanh%l?%%&a%d zi nc
oxi de. 104G Gaanhcmof phy)slcﬂzaﬁtnpmbwfehe ¢O$nmsidomersmd:thasd<eld fpoonaceapdmtle pol ynmer
known as a bi oadh é 8 ¢S { effae tet rheolo y rfler capabl e
of provi d’ianéeCﬁSIO&PrW syl O"’t lsélo SRR = R aarmo%lgﬁlh 59 araéypol yNer s
of acryl i geadiglthen osoul’ Iaﬁhﬁﬁ h‘ﬁteiﬂhndhba/tbslwﬂsosgblyﬁf@hatm@fuﬂ) 0% [ thaddiesi ves and

al so in designi contrgl | ed-rel ease .f.ormyl.ati ons 100411 Pref er abl
the mucoadneel Mol yre b SHLG-GERAETR & HE ‘PR eReFmETOPaHE b reen

i nvent i Onjnithe @An 3N Bdhtifii deO Mho teb ¥ UentihQYy adiree tpspheutalih Gestfiptn, @otent from
1% to 20% , and nost preferabl ﬁégn lﬁn arm nt from 2% ta 10% 100421Re| ease
modul at | nyPasietlsorEEe LUl iompiations The dentfiiceapay by i RS rairest o ay the

del i very @khhd @¢psuibsdRurdde st'ﬂi?éd  infuB8ferdd] hangaf gl RBroRh@®e Phsté, BY @Rt i on.
Rel ease nodul ati ng agents include polyners that are preferably water

di sper si bfanbarpgorsibeEefh The Hip C?‘F@ﬁ‘iﬁ’e‘ﬁﬂ*ﬁp%&@@%%ﬁ‘%@’ Rsrofapudssied y

sol ubl e.  MNape bri st thRIinENERP bR fipR snil @83 CortRd bbb bLAE skl yrer s that extend
or delay the rel ease of flavor include ponV|nyI acetate and hydroxyet hyl

cel lul ose. Rell8@$e nodullg PREpsHeSNEATIAT 96 “Iqyequy Garmier e vendi treuglivdt Bisl i ca,

description denote any safe and effective materials for use herein. Such materials include, for
example, thickening agents, humectants, ionic active ingredients, buffering agents,
anticalculus agents, abrasive polishing materials, peroxide sources, alkali metal bicarbonate
salts, surfactants, titanium dioxide, coloring agents, flavor systems, sweetening agents,
antimicrobial agents, herbal agents, desensitizing agents, stain reducing agents, and mixtures

thereof.



especially when either or both of these materials are incorporated into the
center flavor-containing |ayer(s). [0043]As a result of the present

i nventi onwoanmlooewse formul ati ons are provided i ncl udi ngCorskorg/oasoept abl e
carriers and nucoadhesive, water erodible nmultilayer filns that rel ease
flavor in an extended or prol onged manner and are renovable fromthe oral
cavity by the constant flow of saliva. As used herein, water erodible neans
a material or [878kt anceThepaesentarentiot prdiigsairieatertom@bationdcoptisivga i N total ,

however w l.l.. di si,ntegr. and conpl etely break apart upon exposure to water
or sali v\éﬁlﬂhﬁg%rﬂl gggﬂgéecﬁn%ﬁri { ,ggcﬁgta%ﬁ?fggﬁ, Werﬁﬁ’éé"e’mlﬁ‘?aﬁ( °f i Heltdes.

[ 0044] Whidt &astal ftavbrayetiring dwstenialdr abe adesecsichmt Wirfde MHEoR@MidCial i ty

bel ow, r.el egse r at.e the flavor fromsuch filnms is determ ned by the

t f f
rate at whreRe PRYLE 3fl Argease oodvlgingneeniifarias dedayed of pralompe igleasif thsnnent  of

the oral feawfrom thamehibiydr iem diak bistsiHereid, 84 €ordlt catofpodiiéh Tk @Mas 41 S rel eased
fromw thin thencr}]é%&%g%/er, film The release rate of the flavor fromthe

nul ti | ay&PTPPIR itgRdsd upcrap insiydg €rah caramid hygiemn, ai otak es to hours as

desired hypadinis o 1§ Wt ATAALehehdiforhe! GAREmPRLH:NNABIRT. Aar or the
filmform n_g1a ent in the multilayer film For exanple, 1ncreasing the
anount of°af ~ﬁ?Wlm%&féﬂeénE&HOQWéeﬁmuiﬁlmﬁhfn-ng but increase the
retention timyeah t he fAJ D004 INRr2k al«sgaVvi UG .and teeth.thereby

del ayi ng then?)el e]ase of thee fl avorr ’%or%ﬁ?hfestdg%re ?ga%én%g S(I#)S‘?'ﬁlgu%ul tilayer
filnms of l3pRlar sipiehird. ok lapellbjtrustusnkasperes eapride oBimvodi aeint in onber el ease

modul at i Rg,a9ent it 0 SR of thisinvention varies framO0.1%to
30% and nore p(egeg’gﬁﬁ ¥ blorhrl#l %&?B}g)ttgﬁ%%%b%%%m%gﬁeatﬁ?%él?ne?lﬁ@?lﬁ}“‘f’?sc%t % t 020%
Furt her, stpsurg irouthird dfmqueioy g i the badgectipnpeflamstihystuaties smbiigiive%séfal 80% nor e
preferab r %_an t .preferahly fr 40% to 50%

[ 0046] Adjlhﬁrggnl1%%&%%1;{8%%}?3%&%&?@@@Elfng\r/é?ye Be‘é&?ﬂlgl ”‘Phl“ Yenter |ayer of

t he mul t embgdimedti thmknedlat veciureie nibisantiAly neg Radg: 41580n bethaR-r-ali, ext end
or delay _the release. of th dor controlling active. Preferably, the anount
of the f é.{]lllg?nsﬁ)rn Séglélﬁ S'ilbﬁiaflﬁigg'rﬁﬁat“irlt%‘é]?e Filirqrion s Inother prRRRANDEHH Rear i es from
1%t 0 40%n@iidr swnc@refis abreplairy If sreramblaien30 ¥m andisTR&hit &hgfakly from 5%
to 25% L&Otﬂf%agﬁl d water §i\é\el4labl e, physically nodified and pregel atenized
st ar ches “ar & AP PRUTUSPS SPIaeePfican aPreghas gsrbstigtir iy it surrep.mbtheigddn t he

sti f f nessonnd erhbvdinhgnely tax fimh k) bedbiledC @ ueh emBodiMbhd iY@ &b hi% £f t he
pr esent |Pvent| on, In the preparation of such starch products, thée granul ar

starch i 82 0BREG°T Thapsieingrdag hrdngs smeotheruredduriesss iThe {ragmensy masbeofsol vent

at a temﬁemiw&ldnﬁ&yHéiogk’e%hlaFBﬁHe%Q&-pehjngdaﬁf than the gel atinization
tenperature. The obtained starch then is dried. 100481Pregel atinized corn

starch is avaP3Bl e cofibpdimsnisyf this ipyestier mekpde maltiddyer Glmmfer delytdomunder t he

trade desigiuod i« dasCSiEBlvaf frlR bR ced®XorlBRUARL. # Cer est ar
Conpany. This Cer este?r starrch iscea prrecgel g};r%t erlggse ?ﬁgll?éa}h%c:?e?{?ed and

cross| i nieWviia% hahey wdizggarwlayqriiling conéning selediespeduditivk egamchngwel | abl e i n
col d wat @licoalisiveSindhd/odtQ sMBradellayeR o‘;f_k éﬁ@ﬁh&lﬁla ér%t?mf th® Waxgyg §Eg}1\/\%§lr wth an
0

average fl ake size no greater than O mcronetefts an Fhe f1akes
are smal $EPosHamcapPerrpleasodrint amrextendlad drdslapedoudnerdesudtittgyin obukdofl flaséif t . 3

100491 The ;Cer.es . exgel cqd,d storage .and freeze-t haw
stabi | i t{i}% 1??“)%3‘3‘@2“?“3%‘?"319%9%?‘3?1 %ﬁ‘dlr“ {yéthé?ﬁ{ & O MEASH B T RYYY hi gh

vi scosi t Yhigh map include dkigugps, dhteksaenguesentodnd/anthcemedme ok xiwufyallswei | ar to
cook-up &b ﬁfuﬁﬁ%’%r ﬁﬂn]is t{fi"lra(,pasg| fRir %goerlolveerq}rolgr?gseh%eggcg rolf %i1¥1eg tgr b?usmngrég flavor.
rinsing with a mouthwash or oral rinse. That is, the films are retained on the oral surface
even after brushing or rinsing with a mouthwash or oral rinse, and are eroded over time,
thereby effecting sustained and prolonged release of flavor and other actives contained in the

film. In addition, the presence of different layers in the film is believed to provide a larger



100501The pregel atinized starch is present in the filmmtrix of the
present invention in an anount ranging from about 0 to about 50% by wei ght
and pref eval2biz/mpmat 10 to about 20% by wei ght. [0051] SregiisSe@094@DE0 may
be incorporated in the layers of the nultilayer filns of the present

i nvention include both natural and artificial sweeteners. Suitable

sweet eners include water sol uble sweetening agents such as nonosacchari des,
di saccharsutfess azgadthps yrsaceddstivere of Bigle bormentrayibwse, flavorio ge, tastd hucle sad

(dextros ggqg t fructose (levul ose), sucrose (sugar),

mal t ose, eo)lv\f/g%t R%F%ﬁtgégor?lﬁgl cial sweeteners such as the sol uble saccharin
salts, i. e. [0082Hi um oAs wsad berimtisaeaiatek nded] t Systaiyed| aprlehgsdl bs di pepti de

based sweget.en such .a L- tic Cld eri,ved sweeteners h as
L-asparty e‘ﬁy‘% SR bﬁé“?t@?%{f?’algt a’("a‘%ﬁ%ﬁ'ﬂeéli*feerfleaﬁﬁ OEQEY%F‘%i%ﬂC‘%r\Aeet ener
is pref eralf:&fkslfﬂ@nwl@ha&@egiterﬁ)ﬁuchhbsﬁlrﬂ\é%}fah@ﬂended perloc{(QQﬁ?ell n general, an
effecti ve anp @QPOf sweetener_ is utilized to provide the | evel of svveet ness

desired for a bi cul dp ops prbadimentxthe BHbiAyeE flghcontinsiat lpast g cterrayere

sweet enercof@in@fptacihst ﬂ-EthSanQWé'Bﬁteﬂ’\dutflicerlgs?e‘i‘%dsbﬁoi?&i Holi%d QneaR¥. WaLght of
t he corrp05| tion. However, in _sone enbodi nents additional sweefener may be

added to tﬁeaﬁebﬁ%‘ﬁsﬁt@aﬁf@%é{m@wgé}%@?% Saieh Elanforningagengrer cept i on of
sweet Nes Sy net fd el %ndig 'a@gxfa{cﬂﬁt | THelckAbr P& ﬁﬁﬁ{et nglud% %%&J N %&Lt ain
enbodi ments, it nay be desirable to increase the wett Ity of

mul ti | aydf PRVIdgaldy aé@cﬁrr@gﬂwmi erdasmefahe fgvpr 6ﬁlalthwcea®ce1m0$blla}eerstb¢ patet ant
nost of I itabl e
ani oni c \séﬁllrﬁts‘\cgclzt gﬁtazsgl %E‘il&éer Sﬁlaﬁﬁ%n?%gg{q?%%&hé: r%%ﬁg%gﬁ%q%gﬁglé t%éé of C8_20
al kyl sulobigt @Bfacslab’ffren@t/emluﬁfen@gd thaepicdds fofmi@gpolyaer. ﬂaamcyheam ds,

sarcosin Lk Ust L L eso these and

ot her cl gl;snggcgmlteﬁtg h@irjrﬁﬁtélgy}g fi Entt' (gll}irlé; Ventl ?ntalg Biélrahﬁ){ (21([;(}(%8 n{]qtlayr% ﬁyceri de
sul f onat eapablwd]fumtdllamgyllﬂasmcom nat e, SOdI um | auryl isoethionate, sodium

| auret h carbo lr?) te an Onol um dode ey fgﬁl enesul fotnat Sui tatﬁge noni oni ¢
surfactants i de wit P A e H‘e%ra%?“%ﬁeg&%t%@ ne sorbitan
esters, ﬁraﬂmlyyeaﬁhmdkﬁ]theepx’a@mylh%ﬁen 1rﬁluhyhrplﬂ}&1m@dyak§1mn§ﬂb§iﬁ8h agertiary am ne
oxi des, i ar ho e 0X di a| k de and the |ike.

Sui t abl e ?ir'B é’ryfgleé’g{]?egtf]to% ﬁ?’ﬁ@fcﬁ’éf 6%f\]»"‘lto h}t’ P yéffi Blosgeri vati ves of
C8-20 al Ihpdtl'aiyeﬂ‘ty&ﬁﬁmdﬁru%sa,ﬂ@dlfoﬁyﬁut}dﬁnétl@mbélﬁ&s@Eh\yﬂﬁgy BRPANK&ARYIC group such
as carbox u@ qs#lfate sul f onat e tp hat e or phosphonate A suitable
exanpl e FEIUISE gahsaRpY B! tdpigrend e erably the[%el&ieem PR 1570w Bispeity

sur f act ampao@bpytmeeu&menetdse @Iﬁiﬁi'(ﬁpl\/@) el HPMO R-uséORItke BH oakmaNt s t hat
may be used |ncl gfg ene sorbitan fatty acid esters,

pol yoxyef#f BiePr R”?frthéttth‘e 6613%@’@%W?F@ﬁ‘eoﬁ:aé?@t“elrw@b?mé@r| vatives.

AN exanPhfiligisca sSdbntARA IR § Wrﬁﬁhféh hya Q-%Eyyl 2 adlRBad BNii6n SHLE aPhaANt T hat
may be used is polysorbate 80, which is m xture of ol eate esters of

sor bi t ol 2t Csustigia rbelohrs wbe Hiseometasn Bteiﬁtr@%gthp rEAHrharntisopsipfofiaheut 3

nonoest efo abeRIMMERBLWHE O, approxi mately 20 nol es of ethyl ene oxi de.

Pol ysorbate 80 is sold as Tvveengr) 80 by ICl Surfactants is nost preferred
for the nul til083dr fi| WPME istaal a;bleégemerqmlyefmmmeﬂL@mataiélootpamyhe

pol yoxyet,fieh ﬁﬁ?raﬁ@ﬁéglglhgt%nfl\ﬁéth? cePEs HBveRdlocst tg‘j]l@ i (:"Uﬁl5 g&&g Novk %com but
shoul d not exceed he 1 nclusion of a surfactan as proven ver

benef i ci HPMGhhavingy29cds axthoty] grawps ansk ¥o sydrbapreayt &qutlibsmathdry lIais@ pr esent in
a total ) % 5] 0. 05% t.o 5% o 1%t0,2%Db

wei ght o%ﬂ?ﬁgocfg%glges?%ﬁ %(ﬁr]\%n% gﬁé@%’% Aé%n Vé’? %sroq%é)rn e I'g ater # %‘Qfas‘frﬁiw%l til ayer
filnms of aUIheeIQhCES@frtviécnmeﬂmutbewap»nsebatyaiﬂsy mPecd at@6sCat I east one flavor

agent. Fl avor nts | or a in the f the present

i nvention arékgﬂﬁmn to ﬁ%e 8F?g$w1$Fm(?ﬂgﬁug§hﬂ8¥%L% Lﬁ§]§PFW5|C|a

fl avor s. agEheseaclfdsater typgSOfrﬁBM(b.eIlfzi’i@&leﬂerﬁb’oﬂfﬁleﬁly,ﬂlté”l@ﬁér@uﬁfzioa\l@érso| |l's and
flavorin r. oil esins .and extracts derived from
pl ants, 1%8% EBW%%\B?% Wﬁ@??@rﬁog& g%’l“tgﬁi, VISHRHOCSB A §00ws: Thsk eof
Repr esentdlziove Habamgmermsb@sit‘y fiah BIPeIC $8Qad B Mesii dan b6 hgk@a@?ﬂavfaiel , pepperm nt
oil, clove oil, bay oil, thynme oil, cedar leaf oil, oil nut meg, oil of
sage, and oil of bitter alnonds. These flavor agents can be used
individually or in adm xture. Comonly used flavors include mnts such as
peppermnt, artificial vanilla, cinnadon derivatives, and various fruit
flavors, whether enployed individually or in adm xture. Generally, any
flavoring or food additive, such as those described in Chemcals Used in
Food Processing, publication 1274 by the National Acadeny of Sciences,
pages 63-258, may be used. Generally the flavoring agent is incorporated
|n t he fl|n10f the present |nvent|on |n an anount ranglng frontabout 1 to

1 . ~NNNA Y o 1 . N7 a2 o Y



[ 0057] Wt hout being bound by theory, it is believed that upon contact with
saliva or water, the nultilayer filmflavored chips of the present

enbodi merwe 2begiogwsso sl ow y disintegrate since each | ayecTarsdoiespeser al |y
the outer surface |layers are water erodible. Mreover, when exposed to

wat er or saliva, the mucoadhesivity of the outer layers of the multilayer
filmbecones activated, which leads to the rapid sticking to soft and/or
hard ti ssadditionaltrite corsgl for th@segaibdikrefehdens flacirdiron the cénne loendf thair f aces, t hey
provi de i rvoir for further release of flavor and actives.
The nul tﬁ??lﬁfa&gﬁﬂnﬁf{hgg% gﬁlé’e'tuc()msl ow y disintegrate over tine,

sequenti al |y e03&hsi ng Tmydmyﬁmlsnemﬁyl eamtbsb a;mcror@ﬂaed inhBe laP}Sbf the
i mredi at el ior to it di.si ult of |ncorporat|ng

re
e | ay PR dh S iee PR SbRSia et 5t B st wdproteany  he

consumer abamaoseamfuass%awetg@nmﬁéltlumasjextﬂﬂat have enhanced flavor delivery.
As the fl avor he t oot hpaste or nouth rinse wanes, the flavor rel eased

fromthe multil ‘?039 r fi | othengmpesdimens (he optspsustasciayars of thempltitayer fily om t he

core | ayeilsoGhclideenuBdhdtetitdse A sfusddRebdth RBe thdn FELEARRG VANt NS hg&’r'aﬁlki
experiences an increased flavor sensation long after the fla roma

convent i dRAIMEGe ARt} Pynihelic dhieh By dhedydropbitis designatiors canbsodiheremater t he f 1 avor
of the taeluBR3tReliaBleeNld IRERArNinAGH e flavored
chi ps of the reseér?t el nventi oheb%\/\heret?%mtc%tsgl “%fg{:/% Ppg#ér%ﬂh;?‘yc adlgésl rthhe sanme
as that &Fihftrhﬁletfbmrhplawéfm{n@@@%lmwf th¢ mubitaysi Gnalts the amcbel d@hesver ed by
varying tRg ki I il ayer fi he present
Pvont Port EaisnfaplvellEXRLicRRE L RRGbD o B M Cltet R b ele Shiskd® b Che
mul til ayée deﬁCIlmdiCsabSI@ebeﬁa/mcontahmlg the mnmsalyn@ﬁbran’we flavor during brushing

i ncreases. In an er e i.ment rce 0 f fI vor.. can be
changed over Bﬁ %‘E] by |§%:I€Cr06%}fea 0eR RYYiRes uheéh d? g lt?ceérgjfglﬁte&ts g5cFip
mul ti | ayéerefn inglsdeh avthag lintitict, carbdsxyr;&mﬁﬁ;yle%BAommf:ABlﬁy a@ihele agul ti | ayer

filmstr S il ch .as ABAB or Al In these film
structur el&? &t%e%é%gglgt gpﬁﬁﬁiguégéﬁgﬁgf %&%V“I‘ya%’fmlt‘{?&? ngf)e“ro%‘ll?“? el udes a
LI ljm f or mvaigbleak Yhmwdons KI—HT:IUSEI ahd pﬂz&dﬂlﬁ)p@{l l@t@fﬂaﬁl@@&ﬁlﬁlgfcﬂﬂﬂy@g Noveon A/lx-l |

ydr oxypr, t ul os met cel | ul ose roxypropyl cellul ose
and m xt ﬁjt)sgs(bg‘f IBI&S Jr%?“sdpt éF@Bﬁ’hﬂy are ‘I‘H’ém%rﬁtagi“a‘é%%?lé@@ Mt FOHAT]IIGI | |

pr ef er ablLybiizo¢ Cuﬁera‘ﬁ@lli I’Wﬁzkﬁlﬂf& I(Dhlcﬁ aﬁd/mtﬂ@ﬂ? EorSESY VARyikgd AHE GFlpBSSery Rk

hunmect ant _.such yl and a surfactant such as Tween 80. The
sur f ace Ia%tétecrrosﬂ ‘85‘?5{‘?’&2: ﬁlﬁegk erff Hgivanylehicsl (Prher seisablaaptaralpforspeed up

t he f|aV@ﬁhah@h@ﬁﬁ@oaﬁh&mntlﬁtﬁ‘u(ﬁ:%ﬂkﬁrandﬁM@émdeSUCh ingredients include but are
not limted to rel ease nodul ati ng pol yners such as pol yvinyl acetate or
hydr oxyet hyl ©8#0lul ose Cantweol®h40ietansr ita Ctr%é'lﬁh‘tcbtrowewﬂaa‘i:eowtasrémswnan vary
and t hus 224 5i@adheRACEndtNS Hidrdyaficit R A&y frﬁdat‘ﬁetr'a BE%}fg ovl i p When the
outer surface layers are t |n or about vor re %ase fromthe
center | ¥jesity & aa@@moaﬂat elplycahepkitsset EOIVW@FIOf weylmwt:@rcmahfﬂaadewﬂayer have
I ncr easegdividil @55‘5‘?%%&1%@%10@1&1%&955 zfn@lafsgﬁ?geslgﬁ g] Fntﬁ?oll%g 01 Else Eo%efa b del ayed
Preferably the thickness of the outer surtfac ayers 1s a out B mils

The center orl08¥de Iayé’ref‘BaIdaﬁlelnmwbuﬂleswdm)l}yamaxc@mmernﬂ]s fixs ntalmac @fut er
surface | Y ta avor that e the
same or di %t?%?ﬁe%hlt@?t\rf% I%h ?1%’2\';%)?1 0 (%?(Ifg@}c])ra rfe?reg%%bel 08%& F(Iné (9 The
center | 8o Bmdalwsatbrsfgrm'bfyohadernomﬂt@omantoem%:nts t hat can provi de

addi ti onal ion s nced. fl avor si naI. When
the struct urgB;é@ABA %{%1@95{:' a\?igﬂraﬁngg%a{srgé}l t8ﬁge§l%tp d’fef‘ftﬂ’lzﬁcﬁtoet"eﬁ‘é boint s
fol I owi ndelay hattlarry dsladirgmusthe thuttiliyer fikspehe fresef igntod. akow. When the
mul til ayer | m Structure i,S AB erception I sQ changes over
e oo B ol s o it s S i ) e bl PRG0B131

one enboftequenty waaymsn;glbtehﬁ spﬁmtyssotubwt Nn- ltdﬁﬁn%)bﬁaﬁfple%‘éffe@e%% Ilnadllﬁi{tlzl gcan be
avor S|mgna romthne

used to cqntrohﬁh}ﬁ reI se t| second f

t oot hpaste 87" HBut eqﬁoﬁ a¥ﬁﬁf ?ﬁ% i%ﬂ?&?%@d?Pﬁbﬂﬂﬁlﬁﬁt & filmflavored
chi ps of hyidr&yphgisentloden \ReMasedRodul@ing 8XAMHIR, indlftR Adcaue h@Ligase fromthe
center |ayer can be del ayed by adding to the outer surface |ayers a rel ease
nodul ati ng pol yner such as polyvinyl acetate, hydroxyl ethyl cellul ose and
the like in an anmount effective to delay the release of the flavor fromthe
center |layer for the desired anobunt o$ tine. For exanple, by adding from
about 5 wt % to about 30 wm % of polyvinyl acetate, the flavor rel ease may be
del ayed by 5 to 30 mnutes after brushing thereby providing an extended or
sequential burst of flavor release. [00621l n anot her enbodi nent, varying
the thickness of the outer surface |ayers can be used to control the tine
of a second flavor signal fromthe toothpaste that |ncorporates the

o Y .



[ 0064] I n various enbodi nents, by preparing the nmultilayer flavored chips
with a flavor that is different fromthat of the toothpaste base, a

t oot hpastwocare/ivew4sbt ai ned t hat can deliver a second fl &eonsgeignadsor hat is
different froma first signal. In various other enbodi ments, multilayer
filmchips can be prepared to deliver other signals in addition to flavor
signals in which the flavor of the core layer is supplenented with one or
nore age ntssecszdlyedteaditherambcbth ef Be@upEer¥E SichbPEratll ifto @RALABLNABASAt i ON
signal, a.t ?%ansati on signal, a sweet sensation signal, a warm ng

si gnal or ‘4 arln hereof . [0065] Exanpl es of cooling sensation agents

that provide 0@l i ng sea &bl 0Nthd Mrescik B8k tionNGhiUde: ﬁ%ﬁﬁﬁi&ls lf;ﬂeg!r&\/?& eOn
ment hol W5- 231M and L-nment hyl | actate. tingling

sensat i onmélji‘ﬁg §ra¥\8 é‘fcebtﬁmic%fé‘eré apqd myrqadbestyeneaier eserible gwénlayenﬁlmﬁdhatw t hout
limtati Oﬂéle&s{él flaasitinah eRBelicq @p&b%géh m%@%d%?e Qo SWEEEor %So%l cﬁw ents

t hat prow de a sweet sensation include wthout Iimtation saccha

sucr al osethe sup%Rtaneot sabivy akreisedihteincwater eradie mea@manq:jd:rm orﬁubmmcmthag

sensat i ONiRIRANIKs§IP&In

linmtation cinnamc aIVgﬁéﬁ%gﬁwgﬁ\@%ﬂﬁgﬁeé@glﬁ? I%Egrate Cgm {ti}&?r?ﬂkeor esi n.

[ 0066] ThePAR P Gxpesurs fo|watarier edkie sader taghsr ccmdmonetybrcam ﬁre&nﬂinltﬁe to 10 mls
and prefegpg@hhy 1.5 mls to 4 mls. The dried filmof the present invention
then may be cut or punched into shaped fl akes having a particle size of
0.01 to 0.50 il¥f¥4ks pr eWé'rlamhyﬂ@eﬂﬂlmsowD b2 Bescribdiesith hORGaltidadHyiveRa,

stability r t he apes, for.ne mthe dried multilayer
film by tgé[;% f}%ﬁ%@tog%te V?r ‘m > Ch? g Pls tﬁﬁlﬁﬁ&yné"(’)raltq ypdichdpesg fiims o
prot ect i issplag pi @speoe én meélmdsan@ilnora&naotftﬁ@dragcraadje aBHBY R EifRsioR ity ht

cel l ul osg, ihotgggl%\p%r}elt he.f.ilmis &g used for decorative effect, the
fi1m once Faorhe S35 dopnyiguy, aygr {ifmc {hesleatedpeaf edkey such as

hearts, dtoarthe ndliltaaimnﬂﬁn 8dicbeQhilotddats probitR af radd ffndb@Rcd i €hduRCRTdRAlAt €d 1N
sent i nvention at a concentration of 0.05 t

t he base detlfrl eof t
2.0% by W& g’ﬁ‘f“"&ﬁ ?5?%‘!’1&?1‘;5?? %SW?%II%‘ngB%%W%ltbﬂn@m foEnine dgenOin the epar i ng
Fil ms [ O068§dyee fitm] Fod exy@plef inéb&ifthd HEouRf @ﬁ%‘iblwdy'i‘é(&%é QR GRBe Ry P epar ed

using methods known in the art such as _conventional extrusion, aqueous and
sol vent &¥%§ f‘% Ui ARCEEase g Eetentign Gie ob thsdtimmerike erakaayisemheppeandiedtn | s

provi ded thefdbg delagiag teayesse b IhRME A fR% the EOE ML RY t&%ﬁﬁiéb‘fﬂly otftffr mng the
| ayers A, B, A by casting froma respective slurry and subsequent drying
for each"?vﬁgfté‘}n: For exanple, the first layer can be cast froma slurry
conmposi tion i oksidi ng Tk bxe 50k A D AR th | t hen
dried for 15 minutes in an l;orvgn at a terrpetre::jtlt*s_‘:hergsee&sn(:lﬁsH g’g‘&ggél/ﬂﬁ{%reseflglél second
| ayer cathedBmg gkhisagyentiomenries fram O} 184 tor 3004 o raors prefarybly 60pAsi% to20% ncl udi ng

a filmfaidibgd pRed fﬁgrgd/o%zf) and.then dried for
15C, minutes in tﬁim%vrgn at \ﬁ%{t egftflgarﬁ?lﬁleo{%d%gCBﬂEerprS%W e cast over
t he secoﬁ@eﬁéfyéﬁ%ﬁ%%yamrqmpfyrablyrfpmszi%mﬂﬁ%m:hdndbm@reaerﬁbly frofoIoPd g pol ymer
as a 5 nkhey | ayer, and then dried for 15 minutes in an oven at a
tenperature of 95C. Ot her neans to produce 2-layer, 3-layer and multil ayer
films are wel 004G own tddiutsén@tht camnsht bthe ﬂd@r@@uﬁ@ﬂﬁthea@&érwermhé/ent
casting, ,&uf : can uentially, such as
i |lustrat eg 4 blzi\r}e Ofﬁl@ %{eﬁgo aésso anEUP?I It%f/‘g’imfﬁ?‘ﬁe pr ‘@ﬁ’?jrﬂi‘ef‘alﬂ?ﬁe@éfhey from
t he conp@xiven@ntwlllmgrapw PTéferablgnthe amhowit uf thy ﬂwlpebs&hanth@ﬁluﬂﬂay%dﬁln% & simlar
manner . S t.h are al so bl e. For exanpl e, extrusion
of layers cae&g) %Bfﬁtg‘%}%g@ﬁoag‘%a{}gmﬂ%}g{gﬁﬂ}%ﬁgéﬁ &‘Vﬁt?éﬂ)(’én‘indlf%ﬁﬁérs It is not
t he i nt eprefeaiblyt s Sdasesisption to limt the manner in which the filmis
crafted. Aft e mul |Ia er fi are. prepar. t hey can be cut into
smal l er fr agﬁé?f&g of d “’t’itswgll‘i’gf?eghyé’tcal%‘iﬂﬁ%lﬁe‘gﬂlflwr%@la&wpé Sfﬁl@heﬂ ncI usi on
into a toephpiasidy @éfunmehu@sﬁbdmemm&%z(?ﬂel SRARLPRE h?ﬁja%%g?

e outer sarface

present inventi on ? ides a three-layer filmwherein
| ayers areuRitBriulyeidilns al hparesens myeion. fn 1hﬁvfe@arml¢xgofpg¢lymch predhicdise t he

center | By ShniIMCRIEOE 86&ed & the ﬁf\é%nc@%ﬁersaﬁgg bﬁ?’ eln”Br%é?{choﬁ‘x% pglymer which
rm g pofymer of 1

may be the sane or different fromthe fil fle center
| ayer.
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[0071] I n yet another aspect, the invention provides a nethod for enhancing
flavor release froman oral care conposition which includes providing an
oral carewoanpa®eeson i ncluding an orally acceptabl e caPcirars2@ont@dni ng a
first flavor and a nmultilayer filmfor delayed flavor rel ease, the
multilayer filmincluding at | east a center |ayer containing a second
flavor, the center |ayer disposed between two outer surface |ayers, the
first andiesecomd fot bigber then 190Ct Highes due tiergetitihiz&ioanémpeeacld. qut Bbtainel f ace
llayer incliudi g, %dr%(liease nodul ati ng agent and applying the oral care
conposition to an or al cavity of a manmal. The first flavor contained in

t he toot hpast GIOQJIS] mout hivagdlatinidet ic6in stagch i hRAHE c&ﬂﬁi@ﬂcf&llgﬂ AYr&Srd 5 m nutes

as neasur b l.evel s present in saliva fromthe begi nning of use of
the oral S%?‘é%é%%%ﬁ@.‘tlﬁf‘dﬁhe e destgnation FerasiaiPolas Tesinstat 1%48Ifremrfb¢t| I ayer

filmis r@érmﬁr@d)nfpﬁ@jn "ﬁnmé}bﬁteﬁ%taﬁ“& i€ 2 pFB A6 2ed Wiabh1[ 80 Ao rbEs eﬁ%va;(?
m nut es, as neasure | avor | evel Sg{ﬁar esent in saliva from e beqyi nn| ng

of use of MPAESHFy It E?afFaéllléféI?B‘éf§1Ptelaéﬁ swaliabledn e¢ld ster.olnhitsrdey form!' ipesak | avor'
refers t Owﬁlf&%e@%bvmgrﬂokw%kleﬁﬁl’?arpivefa @YlQlEe sflfe%fg{ré}?er%aﬁlm? ﬁﬁrlcefor%gte SOS&t ion of
the invention and it occurs after tg Tirst avor of rrier decreases
to about V’/&soighe flgkes pregmaker ﬂwﬂéémawmeterﬁe Iskas @rvulkf deasityrof e lltledsed form t he
mul tilayer filgnso achesTHt red fIa or |evel

present in sal i vapof eCé?ésg’Fgéffﬁ\ﬁ% ﬁl?et?l g@‘g?tg%l © %yfr fha¥ar e

conposi t iS6RildY- K hes aflﬂeléélmlrailmﬂemamnart:laar:hreaaerhela h@wusnwinyfvham@tr intensity
from2 myut 0, ably, from5 m nu m nut es, and
nost preferalﬁ%s'y ?Sgdm o%‘%}nﬁ,{%geg&?gé%e%nﬁlﬁ {3 Cogk- P%Fta’tcheeg‘ &%agsogtﬂsthe oral care
conposi t ieagellent pegaplastyeind hiblanddapref erred enbodi ment, a peak flavor is

reached wthi m 10 nu es af er theflrst flavor of the
t oot hpaste or foo g{)rfhwas hﬂ}oé’r%eagmé%(%g‘ﬁ{%ﬁ PFeentint 8ﬁt‘PP@FV‘O feroPresethe over al |
benef i t s iprotiéndedn bmoﬁﬂleangtﬂgtﬁdnﬁghbiht $ tdl aBBut0 % Bew HERSBA brefdrABILMouPIy al so

are ill ue(tarlategb/rﬁ %g{e 1. Figure 1 illustrates typical release profiles
of toot hpas and™t hpaste B neasured by flavor levels in saliva taken

during brushi MSI]I nme. BeakRpashieo AagBOindbmsratell In MWMhyblsY fe ngﬂttllaférso 3-1ayer
fil mfla red E I;g)se‘gpre ar ed Iroma 3- layer filmhaving the structure ABA

as shown ]i REtian se ‘I‘I@bﬁtt}tné'iur%éli“* YhBciplppeetencss. hapjtable he sanme
conposi t Is@ébtrﬂfe\d 1ﬁd1ﬂieGﬁHt@ sbRpRswEtbiind ARnQRLN as%‘%sa@&ﬂhé’% sSNEig cRhrfabaVor -
Toot hpast e }5 not contain any flavor chips and avor content
of conveAR] F¥%F Bg‘tsﬁﬂ%tlsztsé‘yl%‘é ribRwwelupase [egtipss), manheriet glatbdey frodiesef | avor
rel ease peaflésky s@frosteQﬁthkge}ﬁzil%seA‘wfa@r LQUe Ellﬁﬁcira% e § ' %ﬁle%&u?]ﬁ
conventional toothpaste However, after the avor o t oot hpast e base
is consuﬁaéaha“&s?alfshee 3sodinegr CﬁICWb?aé@aéhﬁqi@ @Fbmatétseltsnthbdplldt based | avor from
the cent ewechdh¥@! subBa LEIpABEL Ge dden and

i ntense burst of fl gvorsﬁzgﬁ 1%2%v%€§a&?é%§%b”§éh %XIIEO SBCIFeBhennya intensity
of the biedy! gster faspargmey ol isessalodetsivetttner smuefatrecoih ohI: aspoct of thig ineentiemt er | ayer
of the multilgyss fllmhp nventi.on 731Fi

illustrates a 3- I ayer %E }51\% ﬁg&?‘ﬁg‘r‘@?‘?ﬁéme&?ﬁﬁxﬁ %hzf(g%rpr?‘ﬂggrg‘ﬁt er
surface ledglef swepsmness @dﬁee%%nepmmﬁilmnmtsx cdrguities, vai(lahryavich o) i1l ustrate
the effeg} he bin f | ti.layer filmof ABA
confi guratﬁe%%ergg{egtgg%n%l?%%gfn?Wllﬁ Oermgg gf\}/bz;‘- %zﬁ? anmér“ﬁlg}ﬁﬁgﬁga In Figure
3(a) t hecqmosuﬁblayﬁoweﬁwer rrm stomenmmﬂimrstaaﬂﬂﬁoﬂarsbeep@{er 8431 B added ki @eir e 3(b) the
mul til ay coadhesi ve bo |t can be seen
from Fi gt‘glrg%l ke{%&? uée rruIcannéty'ésrpefﬁet)?ﬁng’%:srfvﬁgﬁ‘isﬁE}’e&‘ﬁﬁﬂ&yd%\’dlﬁégleve shows

i ncr easeditabtiisepensk to the sal i va-coated surface. [00741Figure 4(a)
illustrates ?0(%-35 ayer L_‘ 1[‘{1 ‘mé (g t he structure ABC wherein the surface

| ayer A adja the o Y FPREEMenE I pRsdadrs e i ifaeasn thepesololity#3, t he

m ddl e |yl mitibgat ity afduag@lﬁrfa%&msamytot’e@ry%we%%e shﬁyc%t %&P&ﬂ dhigped away
fromthe oral .surface is d del ay | ayer ure [ustrates the

reIeasezﬁ?@??P%’%?mPﬁQrﬁﬂPcﬁﬂ§ %Wé@&ﬁ?»ﬁeéﬂﬂ%eumnewv@ﬁmysughﬁng The
adhesi vewifihelim #dtiod SRekrishluble k{182 A, 2YBEy1 SRS Véuﬂ@ﬁitédh?orfo %

ability to adhere to an oral surface. 8@er a period o ﬁ er %rushlng,
surface layer C disintegrates, and then the flavor #2 is released from

m ddl e |l ayer B. Once mddle |ayer B disintegrates and rel eases fl avor #2,
surface | ayer A begins to disintegratie¢ and rel ease flavor #3. Flavor #2 and
flavor #3 could be replaced with a cooling agent, both could be different
cooling agents, both could be the sane flavor in differing concentrations,
as will be appreciated by those having ordinary skill in the art. [00751In
various embodi ments, the oral care conpositions conprise a plurality of
Ianellar nultllayer fllntfragnents entralned |n a carrler In one

R Y B o " o a o L T T r "



one enbodi nent, a "non-randont shape is a shape which results froma

manuf acturing process of shaping, cutting, or other form ng process by

whi ch a swecihfrmw2shape is inparted to a fragnent. |n suebTasbadiomsnts, a
non-random shape i s distingui shed fromsuch shapes that result fromsinple
pr eci pi tati on or grinding of a material. In one enbodi nent, a "nonrandont
shape is "repeating," wherein the conposition conprises a plurality of

f ragment so ﬁatvecﬂu bat euidaiea) tlayratekl endsteriike Mapdrat RGBmPRPEEhERGNE BRRE My have
any of a be sel ected based on a variety of

aesthetic o asses n")r(%ctg SB%‘I‘&\‘F‘q% 1 E‘?t?f S\é?‘ﬁm&@?({n&f nopgbsandremtianats, sdiwRape of a

filmfr agm[&yﬂtsafbaﬁnzba sadlﬁﬁQ&gj’fll iZR M ha®N @R lalreflatRkMaRIROUARAL S, A
npri se a nonrandom shape. Such shapes

mul til ay C
i ncl ude Lgne@‘éﬂ’r‘fg{q%“@e %‘é}ﬁ’g? nogipaly sgdagits gelade withwublimitgsioncal shapes,
such as tﬁoloa@ﬂl:@%olﬁuﬁaﬁyléﬁtsefb@cwes(:éyfm edRoRAMAY fies A ﬁ&ngﬂg' e a

rhombus), pentagons exagons, oval circles. "I'n on di ment,
repeat i ngORRAES.jtertiary singraxideRdpréiatyiphesphina paides, dialkytialfoxidentridghe like.

enbodi Merfugiabls AAPRIerk @ RAs 15919566&%@Ex‘rﬁfﬁlo?xfdeghgl%seosf AL, & hRte or

i nani mat e obj ects, such as stars, hearts T EES shanr ocks,
a | etter sefondyy av%ﬁﬁt&e}t amifefhigaing anamlpmalgs)uppmmsearbaxmlaté aglésge, shllﬁonaa:rl ous
embodi maryll@sphatggr %15&:' R%uﬁ%@&aﬁ%?e 190 dﬁ atl ng shape. In ot her
embodi nents, the conposition conpris Py SF e agment s having a
plurality of fWodlat i ng Bhidpes- lohm smfa:tmtdmdpm&mted Ekvenm@rqﬁealbtelr@ﬂs of the

present i lurality of first er filmfragnents
havi ng a (?} rg%rfa?tgntgg'{lp@%lg euseg 1nc %e pol (aﬁ,yg le € qr{)mga&f%tﬁloy H{ﬁs{eﬁ >ayer film

f ragment $’Olyaweﬂglcae skybenmsrs 6pnepdlﬁnEi<yStﬂwl]aﬂe caseesieidtivhinesfAd sampengat ed shape
is di ffer PI;D fcroomet ] sec?bg epeat ed shalpﬁ ﬁ&ao vari ous enbodi nents,
the si ze “BFOIGETISLG ?Tjé'nﬂvglq © 08T ONF pyrfacigpt thay fm% Pf¥tosbats $bd pur suant
to any ofwhichvias Uﬁttyre(of oleiitk b@érk af sdrlﬂfbllwndidagolﬁaﬂﬂx@r&ﬁdeﬂrdoﬂﬁstﬁl@nvem ence,

af fect on_visual ly(gtp arance, surface area, affect on texture in the

(o

conposi t PEHCMHRA MAPqegis comisnsed fith apprewmetebn bR ok shylens@xidal t i | ayer
fi1 m fragopRirbats 80isR6IAUR Theeto@Uy 1E] Sﬁk@&taﬁl?sis ﬂ]omeféﬂﬂedl Bhat Phuklla s);epe ! ongest
di mrension. As referred to herein, "long dinmension’ di mensi on of

fr agment THIRS QhyprEseat inygrgen I Bealue |0ﬁthf3 RelysxygHylope d@rhmﬁat@n@;d aert he
fragment sichid @ gréaler@@haEM sltl&llcpl?ot ek&:e@Z lﬁ@%cl&st"(ﬁpﬁf PHac%an rrer}gxlzegn
substantial |y perpendicular to the "thi ckness" or s nsi-on of the
f r agment V§Iy beneficiahia mangicatensPonyr more sirgactintepsomtlg atelpagsentrin v antilous

enbodi mept,s Iﬁgﬁ@m%ltg]goo BF Wealid {he fr JLs may be
present in ‘é range of S/I%ZES gﬁlgiedc’)osg} vag/lag °St01u’h1yo\¥es]ga}ngF@Fudl ng random
vari at i opemppssione, manuf acturing tol erances and intenti onaI si zing or

m xi ng of thegheggnent eV| referred to
herein, sizes' pgeﬁer to%%1 Eéhﬁe?%?gorgia ?rzoe of lﬁigﬁ?féﬁ?% nﬁﬁ Breéﬁnve*ﬁe’moﬂr ality
of fragnetefesably m@m@qslanle'asilon@ﬂawoea@mdlmagentshﬁcérxﬁ@g&!?mttﬁe atkildygom 0. 2 mm
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C. anti-tussives, such as benzonatate, caram phen edisylate, nenthol,
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hydr ochl quolyskers ek by dtA¢ 8t BdiRGethPIRINBLN Tha MidkGess of the out
dgxbrorrpﬁ{;) I r Sm ne, %?I%gcl I ke, @g Z?( gcctorants Slljchesgg gﬁglufefanem n,

i pecac, pYYESSINTH B afrRy@nd thyp ﬁlis‘hmPﬁi’ﬁfrtB? avog Frlleash Bomithessentey lagert Widnar r heal s,
such a | apesiaePstfaceadrstaeintd A?%bod" 0. 2"@11 Tlﬁ:q{a@&qgﬁ%tg%ron?tﬂg Peris lzIy%PBt I dine,

ranitidine, and the I'ike; and |I. proton punp in Itors, such-a
omepr azol3celqrapd Jprnyorselx whn thetomter purfage lager hgemiserhsed dridmbecthi ‘ﬁevo@NS

depr essantiSase$HER tRScelet B é}Ilé Ge18G0BRkS blp il t?ﬁl% LAl @A, tsur‘f:'\ ace iaé/f:frsy Ch ni ne

general nonsel ective CNS nts such as caffeine, nico
pi cr ot oxﬂﬁabopte‘hﬁ%/méﬁef@tqeatzo@r caredlaydn @ dan lresjudk thednmg sompaients ed Bebuwel y

modi fy CNGfd nzﬁzte} Rnho%gg %?er@glné/ p%gang]staofllavbr that can be the same or different from
the flavor of the orally acceptable carrier. The center layer B can also include other
ingredients that can provide additional sensation signals to complement the enhanced flavor
signal. When the structure is ABA, the flavor release occurs at different time points
following a pattern as discussed with respect to Figure 1 below. When the multilayer film
structure is ABC, the flavor perception also changes over time, as discussed with respect to
Figures 4(a) and 4(b) below.

[0061] In one embodiment varying the composition of the outer surface layers
can be used to control the release time of a second flavor signal from the toothpaste or mouth
rinse that incorporates the multilayer film flavored chips of the present invention. For
example, the flavor release from the center layer can be delayed by adding to the outer
surface layers a release modulating polymer such as polyvinyl acetate, hydroxyl ethyl
cellulose and the like in an amount effective to delay the release of the flavor from the center
layer for the desired amount of time. For example, by adding from about 5 wt% to about 30
wt% of polyvinyl acetate, the flavor release may be delayed by 5 to 30 minutes after brushing
thereby providing an extended or sequential burst of flavor release.

[0062] In another embodiment, varying the thickness of the outer surface
layers can be used to control the time of a second flavor signal from the toothpaste that
incorporates the multilayer film flavored chips. For example, the thickness of the outer
surface layers can vary from 0.2 mil to 4 mil.

[0063] In yet another embodiment, the present invention provides a toothpaste
that can supply a second flavor signal having an intensity that is different from the intensity

of the first flavor signal of the multilayer flavored chips. This can be accomplished by
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barrier overcoat such as a food grade shellac or ethyl cellulose.

[0068] When the film is to be used for decorative effect, the film once formed
is punched into various attractive shaped flakes such as hearts, stars, diamonds and circles.
The film flakes are incorporated in the base dentifrice of the present invention at a
concentration of 0.05 to 2.0% by weight and preferably 0.2 to 0.75% by weight.

Methods Of Preparing Films

[0069] The multilayer films of the present invention can be prepared using
methods known in the art such as conventional extrusion, aqueous and solvent casting

processes. In one embodiment a three layer film is provided. The three layer film can be
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mul ti | ay8im for Hetaxsdrilaber relaase athe erdltfbaydr ﬁm ﬁll:l]luﬂk’ﬁ@ beleds0 catbildyeSidnglidif) Or

appl i cat n nlna subj ect to wh he conposition is
adm ni st :!é%gdrg ‘gf}atvgﬁ pt)lPil ggt o lﬂ%er Speyt QE‘WF%“ RroBteh Su’%éﬁiaﬁ’ i rfBgPrSF ¥ers to the
enbeddi nggcard ﬂ?ﬂﬁl{i&tmgl thasanfe ca differdnt,|caytedutdrishifck Myar GALAIhEE reldale VAr i ous

enbodi ne onm of fra ments, such fragnents nay be

entr ai ne@g%kﬁm aéed]g ppgpdégptéﬁgﬁah%re ?:ﬂ“%Pﬁé‘ ie7 Pringral sevigrof aimgmmabuThon of t he
f r agment frsi fn‘avbi‘m)ncaareﬂ lithe tdothpd&é bOmsutBWRAEARNE SeledsBEHEH AANRME S ©

di stri but edt subst ant i ﬁ%ﬂ% hgm)lgenousl y throughout the carrier. In other
embodi neRPEES fHEespned iy fewr leve SReeHiistativplien dhesavgeactistepfite adle carrier.
| n cert adare @mposltiore Ntte,sedong N crichhthitd fﬁnhéjﬁlulﬁlaglnuﬁrlﬁll it FeYea® Jgef%!l?' layer film
fragments. is supstantially isotropic within thé carrier. ntifrice

conposi tTEHES PHRMipRES, lSPHEfO’é 191mipafes 020 ptinytpy, ps easyree hy Sadirdpelssed or
suspendafieseht iR sARh FofY thé Hpe V. de denanme Max
Fr esh(r)qgor Max Wi te(r)&%]y%om Cglgég%{tdéé/%g‘l%%elcﬁv il Asrepeﬁe&{%‘eﬁn N. Y.

[ 0095] The conpositions of the enbodi nents nay be descrl bed as conpri sing
two phases, wherein one phase conprises a carrier and a second phase
conprises the aforenentioned filmor jfragnent. The term "phase"” as used
herei n denotes a physical phase as understood in the physical and nmateri al
sciences, i.e., a portion of a material whose properties and conposition
are uni form However, a phase as used herein can be discontinuous, i.e., a
phase can conprise a plurality of separate conponents. For exanple, a

pI ur aI | ty of poI ymer f| | m f ragnent s of I dentl cal conposition is considered

o o o o o R o,



oral care conpositions, suitable for adm nistration to the oral cavity.
Such conpositions include dentifrices, nouthwashes, nouth rinses, dental
gel s, | oz®oger/ookads, guns, oral strips, mnts, |iquidPCoaiShpasieEs]
sprays, paint-on gels, |ip balns, whitening strips, breath strips, oral
chews, and conbinations thereof. An oral care conposition disclosed herein
can be used, for exanple, for cavity prevention, whitening, plaque
prevent|ohwd{ﬂmedUwﬁr@mthmmgmmm&ﬂ&mpbemamtﬁ@ﬂmﬁHmﬁﬁﬂﬂﬁhh@an$éwﬁﬁH

control, Itiv e r reduction, or breath nal odor prevention

or reduct] BCnn 4 a%A iga&)‘ﬁs% \578ﬁfsit g'ﬁ"or ng‘géi"f’ﬁred%ﬁéﬁ?ﬁ fq goutdhpeisitsthigigstot t he

carrier szfB.feei’nallileysedﬁﬂe]adé‘r rﬂ@as&@ﬁmhﬂﬁ&ﬁﬁh@ﬂlyéﬁﬁmqgacﬁl%t GiRARPSILd RN 1N

vari ous enbodi gg Sﬁ)(e carrier is a%geous nprising from5%to 95%
ydlaYerysh

wat er or TFBHS REEYCRYIN silyasf Fnaéﬁ%dirmﬁak flaydgef darordl etrei s
substanticainlpkésﬂ@rﬂofaﬁM 4t inkéhtidn deTYehdhlal i iG A HaGdr i n be
from 5%t€? 70% from %g%tlg SOI%;1 or froam 2(1)/otoa4((g)r%lt%c2fmﬁhe&§{r%sg%ce of
wat er wi |90 Riayes preferably frem Hminuéss iy Hymautes, and njogt mrefietably ffcan b wiprafter r ed
that the grigdtel htdPucnt 8f @ efaléar@@o C t of water is
substantial |y, 8% or negl |g$b ' %%?h%lsccgrrn ('ta\e T bl I%orrprcl?se any of a
vari ety ofmbedinesnf, aipgak ﬂE}Y@Tlﬁdﬁ?aﬁ]gedeWmmsﬁ"ﬁmdﬂsmnmths toklémemmps Afiel therfisst and

et ve matagof hoAPRLETRIANREY Sue WMBaSBIG BN Mshre. embodi ments, the
carrier conpr %2l t he sHreeovEaH beneditsgirovidddaryi thé mahlldyhleﬁlfnslomhe[p%a;ﬁO] I n one
enbodi ”Erlhvenh&ﬁal‘s‘oa{ré bifels trétéd m‘i:'lt ab| e for @fsgﬁfes %@de tfﬁfgsreé?ffe Some

enbodi nent s rrier npr ses a ‘“egrqr}ne sor bi t ol
or an al Kydtepretegl a}mldbothmasl& Bammoﬂeyep Iﬂyvb(ﬁm@eghy@amlva ekePdh R bARBInG Ol - 1N

some conf4 i er r| ses ant at a |l evel of from
10%to 8 Og%‘;‘/)gsttegcﬁ%tamsw /h?vé’r Bﬁfﬁ By- lmf&ﬁf*%’r’or? s dtiiwma3carri er
conposi t |lms ﬁmnrbmglgtth@sﬁlcuﬁeABlA BV NinFRirdl? 6660988k dulerhPace PREAN S

5, 695, 746 1 o, and 4,839,157 to Mei-King Ng et al.
[00101] I N*V% |lle alﬁ‘%e C@&WPPF?W@%Wé%ﬂanﬁ’émet%@ ]é‘éﬁfrCP@?m@éﬁﬁ}aV@res t hi ckeners,

gel 1'i ng agethpsstOB deambdt cumtdiOfsy flaler Bfs.and RAsGKEMRIS c Mend8t doh Pt nts useful
herein include inorgan natural or synthetic thickeners or gelling
PP Kig

agents. [9PUENE A5} Efn]s Inifily tbeaﬂ%"loéfelf‘@ﬁmpﬁ@%topﬂl@a&tmﬁcfkléwér and

gel l'ing algﬂ’elea@tprdfﬂé af adoﬁV&Jt@nﬂftoofthQﬁ& 8. m@e@é} Qfé/‘ilﬁﬁg\’}@ogla{e’ cgfl Om 0. 4%
to 10% bé ght of the conposition. Exanples of thickeners an ling
agents usé¥ d‘f’ Cor‘ilé‘i“%‘?%aﬁ the Pryer flavereghipe steriterelitheflasior fremghesagoter aser an

anor phouss Blchded and ﬁ@&oﬁﬁﬁ@@éxﬁe%@g%@hdcﬂeﬁ%n& H't'%ﬂ% b&?[ro? 5\?&' aniescnlg 1] h noss;

i ot a- carrageenan; gumtragacanth; or polyvinylpyrroli one i Gertain
embodi et Borerdssil balop; e intensisy P%@Sblastplflﬂlasdﬂvngesa@mgf asowgih oBBavar 8i | i ca, a
cal ci ned gl Wit N@yer SOGE WRIEk, nate, dical cium
phosphate or cal yéelrum pyr otph}%gﬁﬁg@@}’se?ftﬁ%‘%arggegﬁgg%%glgdl ments, the carrier can
be a visual | yl087Har coﬁtﬁysqlllbﬁrateﬁwileﬁellfmn\havmg)ths sthendrk AH A ehesihodi ment s,
conpri si B odteY biitbial | I rise | east one
pol i shi ng agteent eéo : erﬁ}‘%% t%%g‘%‘ scglgl SMI)% ere%s(te ?ﬂ% (ﬁ)e‘ﬂg?t’f?tei ﬁ%?

col | odi aPf €arbensh97 1P rthakinding pf aemalmrmyer ﬁlzeccfdsem eonfighhBor biub@linoﬁarfﬂﬂr ation),

and al kaly [ Jexe a silica. conprising
al um na) . elsﬁﬁltsagcrr%t@%gﬁ]‘ggiorsjét @%}11 9(!1861 tfl%'ﬁr g%ﬂ?es(’,“%coﬁﬁ‘%&gg‘?p@f ractive
i ndex cl 8. tImthha:t?)(b))fthamgkeﬂdyem@nﬁgﬁt’ains(Ilmmuda)@ahe\i\ﬂvé ba8p 207 BN O4n
hunect an I QUS» carri.er corrprl ses the polishing
agent at B%Seflg\f/ré o%u it ?@uff%&ye @%ﬁ‘ﬁ’fﬂmﬁn‘? MHFREARISIHE 689 1892599010311
certain aiélnteh¢ertbma11¢alqe>atearsﬁnfa‘ee conprises a surfactant or m xture of
surfactants. @g,rfact an t hose ? eful herein include water-soluble

S

salts of at H one %ﬁgb’ﬁe a)glé strgtesg P eryRoEYhay e rthauruay oA BE Mdrwin such as

the sodi st l9ér A BaddanGe biabéuec MO Ya alihedRe hd IWAF 2PNAaLAdCOocoNnut
betai ne; a higher alkyl sulfate such as

oil fatt am dopr.opyl

sodi um I%Yﬁr% Cogt?I“Fglaéor Fgnang t E‘if urtges Jayes G| Hositignes! agiay Hroasths oul srfadoidecy |
benzene whidd @N3tiGjer. ariBi@REY) iBlskyks Gb Hlé?@ézﬁ%ﬁfe%f t@%b&[pda@&rs ¥4ah§el2ﬁ| f Oacet ate,
a higher fatty acid ester of 1,2-dih ydroxy propane sulfonate; and
substantially saturated higher aliphatic acyl am des of a |ower ali phatl C
am no carboxylic acid, such as those having 12 to 16 carbons in the fatty
acid, alkyl or acyl radicals; and m xyures thereof. Am des can be, for
exanpl e, N auroyl sarcosine, and the sodium potassium and ethanol am ne
salts of N-lauroyl, Nmyristoyl, or Npalmtoyl sarcosine. In various
enbodi ments the carrier conprises the surfactant at a level of fromO0.3%to
5% by wei ght of conposition, or 0.5%to 3% by wei ght of conposition.
1001041The pr esent |nvent| on aI so pr OVI des met hods for ITB.kI ng a dentl fr| ce

I . o, - b o -



until a second honogeneous gel phase is fornmed. A thickener, flavorant and
surfactants are added to the second honbgeneous gel phase. These

i ngredi enwe 2ar2@0pd4%ed at hi gh speed under vacuum of aborCTAB2410/046307 MHg.
1001051The conpositions 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,
conposi t | divabruahing.i Dhetadbessueaimtasl agepaammfaceal,aye‘rlﬁamomdesrtheﬁlnogﬁh tiend chemi cal
conpositi 0 tiQ ref era bi I | resent
corrpomh%ﬁs@lfmn%%ﬂgﬁ%a efscl:lo S|\'ief%ﬂ%{l %éﬁg 3 aF‘ilﬁger&‘ film

(i ncl udi ndjsifteggrerning ;henftheafmyaor fionis tdll@s&ﬁl’ﬂ?ﬁ)ﬁilddl@layeﬂm @&&Jélnﬁ&tﬁe ebhogli ments a

conposi tign tcongrls({%% a fil s staﬁ n storage at anbi ent tenperature
for at |a¥PgBSEH" ai?ég?‘éor ’tsuffgce ”W&é 8‘68“’ 4%89\'5@?@“13 anq rpigasq favepme
enmbodi ment3s Flzazlar o1 Mrtwvsle#ﬁdoaml t@ répldddl Gam aQbSlidptLEHt AR Hhld NitiSEn( as

di scussed ahove), for exanp during toothbrushing using a dentifrice

conposi t i ¥R @6&@610%00&1&1{6&]1‘%5%&?%@ﬁtf@ﬂnacwmj@gp@ﬁ, anwidldre conprise, in
addi tion dpprebiate@bl HRGEBALS: ASin&l§IENIiPEM ferein, two or nore carriers, each
of which contributes a phase to the conposition. Such a conposition can be
stabl e to col 8?0751 eedi nlgwa%rs eebagipieats. the ewhpsos ¢aniponiticacompeisaale film

f ragnent syianghy ¢ Hhd. !15&%{4111% bl iy LSS 8L nbaiiR E RNt

6, 315, 9823to %bng eet al grcertf%gwg%%‘%"%iﬁgﬁ?é Q{"ﬁ I’?&F IJr?)élilmrreélgiﬁ'ls can be
of di ffer“@ﬁmoﬁmfb?%@)“ls‘tsmultlheerﬁlml whersi tedffimemoipriss daragiat fregmemsa;fpeal

[ 00107] Thg. fgh c conventi.onal | y. i ncl ude t hi n agent S
that provide t{?htfegéelm?lll §r :g(%g)%\t}m ﬁp for o Osdtllornec N éeoslaocéfri‘?é Hh¥ %%F{’] t%‘g

t hat t he thepiniafplirddy cBlambliar Stagmens, |whea:nduhs regaémgchisah ARLti1OEL ilnd per| od

of time ter relliabl en ed therefromb he user. The
dentifri %%peﬁlggler ablla§' O ahﬁlavgr ﬁ%@ i’%‘?@& gy ]%ec‘?é'lfl%/?%%‘fﬁ“e@’rﬂf? P6S be

di spensed)rtﬁutnsahcslmdm@smhb]hﬂ br salid dis@reptpahiods, Gap@ess, pagylewiflaRésNot he mout h
during togt mlgtrlunsh}g ng. |cal thIdeenI ng gﬁnts i ncl ude nodified

cel | ul oses, "EHEH® gr Ly FRAedimsnfs, fhe gwitlgigrfilm &TePTEhRirshRIPREscchar i de
or gum C@lﬁ’]ﬁﬁgtﬁﬂttsand[a&@ddm]p'ﬂﬂzﬁltpﬁfﬁfzfgﬂiéﬁi@awhéian'ftﬁb' ek Nriety 398 mdiRY conpri se
at | east ﬁlglree of xant han um and hyd[lox yet hyl cellul ose. The pol ysacchari de

t hi ckeni MY A FEAAMROSEPR aF qRpeqgice fiopdhgtecand plurglity of agments Aveh difegmas and

hydr oxy etilydmggition bogpearRice e BdihYiny hdpectRO I SaMEAMIndR ek Ny agent
consi sts of 1>j<]1§ntha gumwhich is present in an anount of fromO0.1 to 1.5 wt

% based &h&t HECIERE AT cosPoneits, diieratfunstinnal mptesiadrdiffergntifpramlation celorantint 9% of
t he conpagtdrén®BppeHAN@ME L., sKHpB Q1R TR SrefctRE Hdbi, Q%ct&&h&é&?%?r s may be
present, for. exanple carrageenan, gumtragacanth, starch

pol yvi nyICB‘?P’BPthnéIF}SFF@f hydr oxyet hypr opyl cel | ul ose, hydroxybutyl met hyl

cel I ul ose, hygooeyPr opyh m@x&s@d Iheﬁ 0% f%ﬁ% , sodium
car boxynet hyl ﬂ)(‘:)e?(ll ul ose Zso di um CMC Yol % C EX@BQ#T%%B%% %%Sg

embodi neitith thearras; Ek@?ﬁé@el‘@bh@emasmamcbn sermpye@sntofst, Such awpptu% ¢cunt15stwt %
based on fhR WA tasRicohdRe 6P t Od'

t hi ckener cor(l:cent raatsl ocﬁ ratnge(giﬁgﬁjlr%&ogﬁat ﬂ}’/&?n% E!Sf;&u g%ntrtafﬁte wei ght
of the ce#pissiolar epntragiQon0G fifdisecepn edientivei indesrit rctﬂectalesmdepr 0\/30&&8 processes
for mekip | [ |Iaerf trained in a
carrier. %ﬁfg\‘é}%?l?%uﬁdl @oﬁ%ﬁaﬁltb% Iagar%d%&a?] raglke H&OBPFhe film

mat ri x oflifferrat pmgmeerts ofithecmiositian. eInoxaninusmad)omntelmsathe dfekdr@ nvedtfonSOME

confi gur rrier and a nul tilayer filmfragments can
be mi x edg}olrfrgligi%orgr@ Oglgin?s i gtgm%ngﬁlr#’f%ogrﬁ% %&“&?&ﬁ D ?rs}éfl‘%rF‘B\Rf'“ tirring. In
one pref éagmdltmbmmtmxcpnbbﬂe QS efass th ﬁéreﬂﬂiﬁ‘mlﬁlgyHﬁeerﬁéwm%ﬁeislt@anéi&ﬁprl si ng
a carrier dlstr#bted Erelnapuralt anel | ar fragnents of

the mul tml()ayerz'lra FISHES 82 Yirnept whigh fausq s g gant t%k?"ﬁ&é’éfferem physiqeh) provi di ng

t he or al hppeaemepprafetblycatiid Rked eye, relatitddth @i id RARh iR rabmagent s of the
mul til ayer flea?lvguc?’d filmto the orally acceptable carrier to forma

m Xt ure; ChAPCEHEYERS Fhlor ?%‘C‘t‘ﬁi’ ¥eftachve index nedipative indskipize,

" homgeng}@p@gndaﬁnmmnmE@bm refers to the adm xture of the fragnments and
the carrier so as to attain a substantially honbgeneous distribution of
fragnments in the carrier. It should be noted, however, that the resulting
conposition still retains two-phase conposition characteristics.

Honogeni zi ng nmay be acconplished using any of a variety of conventi onal
honmegeni zers.



[00111] In another nmethod, the filmis added to a conponent of the orally
acceptable carrier (e.g., to a hunectant for a dentifrice). The remai nder
of the cawoizer2/wken may be nade, and the m xture of fil mCrThiseoaddesd7to t he
carrier. [00112] Certain enbodi nents descri bed herein al so provi de net hods
for admnistering oral conpositions including nultilayer filns for flavor
reI ease to a human or aninmal subject. As referred to herein,

"admi ni steri ngﬂ()ﬂ?]ef ers Ih@aﬁdﬁ_},é embbdilﬁﬂntbytha\/f}hgsﬁbn@s K208 P BS-fan@din kisapaPRl 1 €d on
or adm ni ste to the subject, n.vari ous,  enbodi nents, the adm nistration

is topicals %(f'“«ﬁ‘l M 3 g BlSISPqp(SﬁS ¢ hapmphich gesylls frgm a ppBviagpringur f ace of

t he subj Qﬁéc,esgidf@ﬁup&ﬁg tQtidg, SHéth@Temhg ﬁxﬁ@esQByalNhféﬁ\i'sﬁéélffceshﬂ)e is I§kBd to
gi ngi val , ndtong‘{fa1 The specific route and net hod of admnlstratlon will

depend, BigRdits W@dlff’ﬁﬂféﬁd@a rgadonythapeyis d@@i‘ﬁ)’éﬁ@?‘i frem sughodanes] | n
various Qﬁﬁ? e&uRBBHMSimp1P ?re@ﬂbﬁ&ﬁa‘ﬂtor ?Hl‘{cﬁﬁg (')fchr}nﬁ&%\f | 8he TRbDAHRAE © lF‘n(ﬁl-

adm ni steri ng_enhanced fl avor containing oral conpositions t6 a

ani mal sUBj9BRY shape indersatinger whsein dsirpmpssitig woopriselalpuralpp bf fragnane the

subj ect &, GOFBAS il heGARP LN r rorGRRaNs see f L avor

rel ease entrained |% a carrlagr'._gicﬁ %%:%dﬁcf ?yf%m%}{a%{’ |Osf%e |?nf3n > the

mul ti | aya&pd may he padecedtbaseded aO/ﬁrlety sliadsthetc affutdtiena ceterig.akn cieytal(le g., tooth
surface QpLRMGRSR) proyide .t el ease of tl avor and/ or
actives cont alﬁfr% %tlhﬁgl{a é a eegpclahl% CO%nlza\besgflli’ " ne embodi ment,

t he net h@dlba@ldlentsmmillh;aycrrfdind%medu @8N uEhprivg atnhﬁaﬂdblni sHapy SucH shapasaf t er

t opi cal | I 0Si ti on|n di.ng the nultilayer film Such
di srupti gn%ngéegglgmc YAy G a8 \7@’??@%}‘38?5 fEtRs gEnglesc| udi ng
cheni cal qaarthb/lmralsr&mhlaan a:sa;hlarﬁmmstangﬂ})an‘h&ﬁﬂus)maﬂ@oh@%xugenﬁswl a@ation of the
mul tilayer f nt act a material present at the site of

)
admi ni st ra?lfso nIn C& ; %mb é’gﬁnit’\ﬁgl ﬁeﬂeaéfﬂg g?aﬁ? lsc?a?ﬂ%ar%p%meefgt& sBanes isHideiiBal means

i ncl ude agict @hbodimenyy; singesfat aandpehiaativé oF ﬁfg@tﬁes@f Q&lhhﬁ@%r bunARR! dfRtd on of
physi cal energ%sto t he confgwa tion during use brushing in a

dentifri && ATty gpos (T EBairess SRATS aé‘ﬁ‘lﬁb%ﬁ ar’?é‘;lﬁhébetvtf’f‘\lélbslisesent

i nvent i oBniphBYpIpR, ?ﬁ‘ﬁtfﬁ&ﬁl SInf\@ﬁoﬁsr&onﬂﬁ%ﬂeﬂBE cShpRRioRLBhpSRE § sig@Rdi tion. As
referred to herein, ‘oral care condition” is any di sorder of condition

whi ch caﬁepﬁ@nﬁrsgfi}’@nthb?fhﬁremcb%‘é’ceé@ thy cupResios eoraprissha pliraditcafifisemierts on to t he
oral ~cavhiwag 4 MGt TPepdhERsH IS, B onk RBLIimERSHOLorh R GES ﬂhe glreéelnt micosa,

gi ngiva and tongue. Such conditions include caries, gingivit
per i odontiVERton 08??6“ iecisthupliey of Srsimeltidaysr Bluchagmsnisdialiopi figst afmdatnthiiham) ur .

[ 00115] Thei enbad S by
reference toﬂgﬁeiyr@@écg\r}m@ﬁﬁﬁ%%yg?glﬁ?nﬁéﬁégmggglngﬁééscgﬁciggéafﬂﬁé gggrgrlﬁll es and
ot her enﬁ’éc’ﬁrﬁé‘?‘l’%te‘ﬂé@mlSlf)‘efﬁsrmfremrthweemeixremtedrsyapand not intended to be
limting in d[@ﬁ%' bi ngy Qﬁloixéjérllbo%ig&g‘@ es&%?f?x%ga ARs ltas‘rrllgt Cm%l(g%loglfﬁiegr f ;[ 2' S

i nvention. Equi vaI ent changes ions and varia
embodi nemggbe ﬁmfemleélpsrsuwmm a@mmnﬁbnmahmdmdmgmabefamd@ within the

scope of .JheESH th substa results.

Pt P NG Rt ‘*&@@EEPP K Qﬁa %ot & e °“1%’8‘_‘LT7’1 CQ‘“B??&H’& e

i | ust r atregombinaties-theagody Irf sohmembndlalemsnge muftileyeofiinCOsntinii cag begpioer | ayer
posi ti ong t ter. s ce e m | ayer_contai ns HPMC
E5 as the%%l Pfﬁ%‘?gﬁrﬁ r\nr,:%l) Blg %fnl{%nﬁn%ﬁsk]‘igle@%% Serﬁ{ege(i\ OStIS’r%‘?’eg’é‘ﬁt in the
cent er |dayensias 1sihe‘dnnenmoﬂ' abd &aglndnehﬂmgtﬁl'ds}avﬂtht(eé BUkd 28Rl J-ayRnsioR] SO

i ncl ude E50 to.i ngr ease sust aj ned. rel edse and t he
rrucoadhesﬁ%/gfracgén Bol bcf“ éf?‘gﬂ\ﬁﬁ P P %‘é?ééf?pﬁ)Hﬁ ai&Wé’éPBﬁ“tﬁfanE“H@/ nul tilayer
filmto peemmcaladtonmmamgs "o shodte & ldirGeMioh Wt thiM@gmen &S, (RS z-8RieBsibAyer al so
i ncl udesIt 1a§ ufnlderstood that in various embodiments comprising a plurality of fragments, the

fragments may be present in a range of sizes due to a variety of factors, including random

variation in size, manufacturing tolerances, and intentional sizing or mixing of the fragments

19



TABLE 1 ingredient FilmSlurry w.% Surface Layer 1 Water 84.80 HPMC E5
7.20 HPMC E50 1.50 Corn Starch 2.70 Carbopol 971P 1.20 Titanium D oxide
0.70 WO 2012/002945 PCT/US2010/040507

through sieving or similar means. As referred to herein, sizes refer to the average size of
fragments in a given plurality of fragments.

[0079] In various embodiments, the fragments are from 0.2 mm to 15 mm in
long dimension. In various embodiments, the long dimension of the fragments is from
0.2 mm to about 10 mm, from 0.5 mm to 10 mm, from 0.8 mm to 8 mm, from 0.9 mm to
5 mm, from 1.0 mm to 5 mm, or from 1.5 mm to 2.5 mm. In some embodiments, the long
dimension of the fragments is at least 3 mm, and can be from 6 mm to 13 mm. In certain
embodiments, a plurality of film fragments are greater than 600 microns in the longest
dimension. In certain embodiments, a plurality of film fragments are greater than about 1
millimeter in the longest dimension.

[0080] In various embodiments, the fragments of the present invention have a
thickness of from about 1 mil (thousandth of an inch, 25.4 microns) to 3 mils (76.2 microns).
In various embodiments, the fragments have a thickness of less than 4 mils or less than
100 microns and from 0.1 mils (2.54 microns) up to about 10 mils (254 microns), from
0.5 mils (12.7 microns) up to 5 mils (127 microns), from 1.4 mils (35.6 microns) to about
2.0 mils (50.8 microns).

[0081] In some embodiments, the compositions of the present invention
comprise fragments having an aspect ratio of at least about 5:1. As referred to herein, “aspect
ratio” of a fragment is the ratio of the diameter of the smallest imaginary sphere that can
enclose the object to the diameter of the largest imaginary sphere that can be completely
inside the object and tangent to the surfaces of the object. For example, the aspect ratio of a
sphere is 1:1; in another example, the aspect ratio of a cylinder that is 2 inches (50.8 mm)
long and 1/4 inch (6.35 mm) in diameter is slightly over 8:1; in yet another example, a
multilayer film fragment of the present invention that is 1 mil (25.4 microns) in thickness,

1 inch (25.4 mm) in length, and 1 inch (25.4 mm) wide has an aspect ratio of about 1414:1.

[0082] 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.

[0083] In various embodiments, the multilayer film comprises a formulation
colorant that imparts a color to the multilayer 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
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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 useful
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 mono and
disulphonic acids of quinophtalone or 2-(2-quinolyl) indanedione, FD&C Yellow No. 5
(sodium salt of 4-p-sulfophenylazo-1-p-sulfophenyl-5-hydroxypyrazole-3 carboxylic acid),
FD&C Yellow No. 6 (sodium salt of p-sulfophenylazo-B-naphtol-6-monosulfonate), FD&C
Green No. 3 (disodium salt of 4-{[4-(N-ethyl-p-sulfobenzylamino)-phenyl]-(4-hydroxy-2-
sulfoniumphenyl)-methylene} -[ 1-(N-ethyl-N-p-sulfobenzyl)-A-3,5-cyclohexadienimine],
FD&C Blue No. 1 (disodium salt of dibenzyldiethyl-diaminotriphenylcarbinol trisulfonic acid
anhydrite), FD&C Blue No. 2(sodium salt of disulfonic acid of indigotin), and mixtures
thereof in various proportions. In one embodiment, the colorant comprises a water insoluble
inorganic 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
multilayer film comprises a dye such as D&C Red #30. In certain embodiments, a white
colorant is used, for example titanium dioxide (TiO,), 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 multilayer film comprises a colorant at a level of from
about from 0.5% to 20% by weight of the multilayer film, or from 1% to 15% by weight of
the multilayer 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 multilayer film fragments
comprising a first color, and a second plurality of multilayer film fragments comprising a
second color. Preferably, the second color is different than the first color.

[0084] The multilayer film of the present invention, in various embodiments,

disintegrates during use of the composition. In other embodiments, the multilayer film does
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not disintegrate during use of the composition. In some embodiments, the multilayer film
releases a material, such as the flavor, into the carrier. As referred to herein, “disintegrate”
refers to physical disruption of the multilayer 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, such disintegration results from
brushing of the composition on the teeth of the subject using the composition. In one
embodiment, the film disintegrates so as to release a functional flavor material (as further
described herein). In some embodiments, a film fragment can disintegrate into small pieces
that are not visually discernable. In some embodiments, the film fragments disintegrate to
collectively form a colloid or gel.

[0085] In various embodiments, the multilayered films of the present
invention may include, in addition to the flavorant and without limitation, other functional
actives such as:

A. masking fragrances such as ionones,

B. bacteriostatic or antibacterial agents such as magnolia bark extract, magnolol,
honokiol, triclosan, cetyl pyridinium chloride (CPC), chlorhexidine, and the
like,

C. metal salts of bismuth, zinc, stannous, copper and the like.

[0086] In various other embodiments, the multilayer film may comprise,
without limitation, and in addition to the flavorant 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 those of the oral
cavity (including the teeth and gingiva), skin, hair, and eyes. The specific therapeutic active
is preferably determined according to the desired utility of the composition. In one
embodiment, the release of flavor provides a valuable signal to the user that the therapeutic
active has enough time to work effectively in the mouth. Such actives include the following:

A. antimicrobial agents, such as triclosan, cetyl pyridium chloride, domiphen
bromide, quaternary ammonium salts, sanguinarine, fluorides, alexidine,
octonidine, EDTA, essential oils such as thymol, methyl salicylate, eucalyptol

and menthol, and the like,
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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,

G. anti-diarrheals, such a loperamide, and the like,

H. H, -antagonists, such as famotidine, ranitidine, and the like; and

L proton pump inhibitors, such as omeprazole, lansoprazole, and the like,

J. general nonselective CNS depressants, such as aliphatic alcohols, barbiturates
and the like,

K. general nonselective CNS stimulants such as caffeine, nicotine, strychnine,

picrotoxin, pentylenetetrazol and the like,

L. drugs that selectively modify CNS function such as phenyhydantoin,
phenobarbital, primidone, carbamazepine, ethosuximide, methsuximide,
phensuximide, trimethadione, diazepam, benzodiazepines, phenacemide,

pheneturide, acetazolamide, sulthiame, bromide, and the like,

M. antiparkinsonism drugs such as levodopa, amantadine and the like,

N. narcotic-analgesics such as morphine, heroin, hydromorphone, metopon,
oxymorphone, levorphanol, codeine, hydrocodone, xycodone, nalorphine,
naloxone, naltrexone and the like,

0. analgesic-antipyretics such as salycilates, phenylbutazone, indomethacin,

phenacetin and the like,
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The amount of medicament that can be used in the films of the present invention can
be dependent upon the dose needed to provide an effective amount of the medicament.

[0087] In various embodiments, therapeutic agents useful herein include
anticaries agents, tartar control agents, antiplaque 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,

[0088] In certain oral care embodiments, the multilayer 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 agents, tartar control agents, antiplaque agents, periodontal actives,
breath freshening agents, malodour control agents, tooth desensitizers, salivary stimulants,
whitening agents, and combinations thereof. Active materials among those useful herein are
described in U.S. Patent 6,596,298 to Leung et al.

[0089] Tartar control agents among those useful herein include dialkali or
tetraalkali metal pyrophosphate salts such as NasP,0,, K4P>05, Na,K>P,0, Na,H,P>0- and
K>H,P>07; long chain polyphosphates such as sodium hexametaphosphate; and cyclic
phosphates such as sodium trimetaphosphate. In some configurations, a polyphosphate is a
P-phase calcium pyrophosphate, such as disclosed in US Patent 6,241,974 to White, Jr. In
some embodiments, the film comprises an anticalculus agent at a level of about 15 to 20% by
weight of the film.,

[0090] Odor reducing agents useful herein include sulfur precipitating agents.
Such sulfur-precipitating agents include metal salts, such as a copper salt or a zinc salt. Such
salts include copper gluconate, zinc citrate and zinc gluconate. These zinc salts can be used
in combination or in addition to the zinc compounds included in the film. In various
embodiments, the film comprises sulfur precipitating agents at a level of from 0.01 to 30% by
weight of film, from 2% to 2.5% by weight of film, or 10% to 20% by weight of film.

[0091] In a certain embodiments, the film and/or oral composition may
include a saliva stimulating agent (a “succulent”). Such agents include those disclosed in

U.S. Pat. No. 4,820,506 to Kleinberg et al. In some configurations, a saliva stimulating agent
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can include a food acid such as citric, lactic, malic, succinic, ascorbic, adipic, fumaric and
tartaric acids. In various embodiments, the film comprises a saliva stimulating agent at a
level of from 0.01 to 12 % by weight of the film, from 1% to 10% by weight of the film, or
from 2.5% to 6% by weight of the film. In some embodiments, a saliva stimulating agent can
be used in the amelioration of dry mouth.

[0092] In certain oral care embodiments, the multilayer film comprises other
active materials, such as antibacterial agents such as magnolia extract, triclosan, grapeseed
extract, thymol, methyl salicylate, eucalyptol, menthol, hop acids, cetyl pyridinium chloride,
(including CPC/Zn and CPC + enzymes) and usnic acid; anti-inflammatory agents such a
breath freshening agents (for example 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 pantheon, retinyl palmitate, folic acid, tocopherol
acetate and Vitamin A; herbs or herbal extracts such as rosemary, oregano, chamomilla
recutita, mentha piperita, salvia officinalis, orcommiphora and myrrha; proteins, such as milk
proteins and enzymes such as peroxide-producing enzymes, amylase, plaque-disrupting
agents such as papain, glucoamylase, glucose oxidase, and “next generation” enzymes;
whitening agents such as hydrogen peroxide, urea peroxide and phosphate salts; medicinals,
such as aspirin (acetyl salicylic acid), caffeine, and benzocaine; probiotics; abrasives such as
silicas (including high cleaning silica); anti-caries agents such as stannous salts
(e.g., stannous fluoride) or amino fluoride; a nitric oxide synthase inhibitor such as
guanidinoethyldisulfide; calcium; anti-attachment ingredients, such as polyvinylphosphonic
acid; preservatives such as Solbrol® (Bayer Chemicals AG);silicones; chlorophyll
compounds, anti-leukoplakia agents such as beta-carotene; anti-oxidants such as Vitamin E;
and combinations thereof. In some embodiments, the films comprise such active materials at
a concentration of 0.01 to 30% by weight of film, from 2% to 25% by weight of the film, or
from 10% to 20% by weight of film.

[0093] In certain embodiments, the multilayer film and/or oral care
composition includes a preservative. A preservative can be added in amounts from 0.001 wt
% to 5 wt %, preferably from 0.01 wt % to 1 wt % of the multilayer film. Non-limiting
examples of preservatives include sodium benzoate and potassium sorbate.

[0094] The compositions of the present invention comprise a carrier in which

a multilayer film, or fragments, is entrained. As referred to herein, a “carrier” is any material
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not distributed homogenously in the carrier. In certain embodiments, the distribution of a
plurality of multilayer film fragments is substantially isotropic within the carrier. Dentifrice
compositions that include a plurality of film fragments dispersed or suspended in a carrier are
commercially available under the tradename Max Fresh® or Max White®, from Colgate-
Palmolive Company, New York, N.Y.

[0095] The compositions of the embodiments may be described as comprising
two phases, wherein one phase comprises a carrier and a second phase comprises the
aforementioned film or fragment. 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 multilayer 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 a dentifrice comprising both a gel and
multilayer 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.

[0096] 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-
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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.

[0097] In certain embodiments, the compositions of the present invention are
oral care compositions, suitable for administration to the oral cavity. Such compositions
include dentifrices, mouthwashes, mouth rinses, 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.

[0098] The specific composition of the carrier preferably depends on the
intended use 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.
[0099] 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 ce}n*ier comprises the same functional material as the film.

[00100] 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 to Garlick, Jr., et al., and 4,839,157 to Mei-King Ng et al.

[00101] In various dentifrice embodiments, the carrier comprises thickeners,

gelling agents or combinations thereof. Thickeners or gelling agents useful herein include
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inorganic, natural or synthetic thickeners or gelling agents. In some configurations, the
carrier comprises the thickener and gelling agent at total levels of from 0.10% to 15% by
weight, or from 0.4% to 10% by weight of the composition. Examples of thickeners and
gelling agents useful herein include inorganic thickening silicas such as: an 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.

[00102] 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 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 5% to 70% by weight of the composition.

[00103] 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 laury] 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 0.3% to 5% by weight of composition, or 0.5% to 3% by weight
of composition.

[00104] The present invention also provides methods for making a dentifrice
carrier. In one embodiment, water and at least one humectant are dispersed in a conventional
mixer until a first homogeneous gel phase is formed. A polishing agent is added into the first

homogeneous gel phase. The first homogeneous gel phase and the polishing agent are mixed
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until a second 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 about 20 to 100 mmHg.

[00105] 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 includes the compositional and physical stability of film (including fragments,
if any) in the composition. In various embodiments a composition comprising a film is 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.

[00106] 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 to Wong ef al. In certain embodiments, the film fragments can be of
different color(s) than the stripe(s) for enhanced aesthetic appeal.

[00107] The dentifrice composition conventionally includes thickening agents
that provide the dentifrice with the required rheological properties, so that the dentifrice can
be stored in a dispensing container over a period of time and thereafter reliably dispensed
therefrom by the user. The dentifrice preferably should have the correct viscosity not only to
be dispensed but also to exhibit an acceptable consistency within the mouth during tooth
brushing. Typical thickening agents include modified celluloses, such as carboxymethyl
cellulose (CMC), and other polysaccharide or gum components.

[00108] The polysaccharide thickening agent may comprise at least one of
xanthan gum and hydroxyethyl cellulose. The polysaccharide thickening agent typically
consists of at least one of xanthan gum and hydroxyethyl cellulose. Preferably, the
polysaccharide thickening agent consists of xanthan gum which is present in an amount of
from 0.1 to 1.5 wt % based on the weight of the composition, preferably from 0.5 to 1 wt %
of the composition. However, minor amounts of additional thickeners may be present, for
example carrageenan, gum tragacanth, starch, polyvinylpyrollidione, hydroxyethypropyl
cellulose, hydroxybutyl methyl cellulose, hydroxypropyl methylcellulose, hydroxyethyl
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2.6 0.0 2.6 Overall flavor - 25 mn 1.6 0.0 1.6 Overall flavor - 30 mn 0.7
0.0 0.7 Exanple 4 1001241This exanple illustrates how flavor rel ease is
del ayed fwormtdme2ml til ayer filnms of this invention. A moTtisb@pouosh7 I mis
prepared as in Exanple 1 or 2 above, except that polyvinyl acetate ("PVA")
I's added to surface layers as 1 and 3 shown in Table 3 below. TABLE 3

Surface Layers 1 and 3 I ngredient
cellulose, sodium carboxymethyl cellulose (sodium CMC) and colloidal silica. In one

embodiment, the thickener concentration ranges of 0.1 wt. % to 5 wt. % based on the weight
of the composition. In another embodiment, the thickener concentration ranges of 0.5 wt. %
to 2 wt. % based on the weight of the composition.

[00109] The present invention also provides processes for making compositions
comprising a multilayer film entrained in a carrier. In various embodiments, a plurality of
fragments of the film matrix of the present invention are combined with a carrier. In some
configurations, a carrier and a plurality of multilayer 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 of the multilayer films of the present invention includes:

(a) providing the orally acceptable carrier;

(b) adding lamellar fragments of the multilayer flavored film to the orally
acceptable carrier to form a mixture; and

(©) homogenizing the mixture.

[00110] 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. It should be noted, however, that the resulting composition still
retains two-phase composition characterisﬁcs. Homogenizing may be accomplished using
any of a variety of conventional homegenizers.

[00111] In another method, the film is added to a component of the orally
acceptable 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.

[00112] Certain embodiments described herein also provide methods for
administering oral compositions including multilayer films for flavor release to a human or
animal subject. 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.

[00113] In various embodiments, the present invention provides methods for

administering enhanced flavor containing oral compositions to a human or animal subject in
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Wth PVA Water 75.50 HPMC E5 7.20 HPMC E50 1.50 Kol licoat 30D (PVA) 10.00
Corn Starch 2.00 Carbopol 971P 1.20 TiQ2 0.70 PG 1.40 Tween 80 0.50
WO 2012/002945 PCT/US2010/040507

need thereof, comprising topically applying to the subject a composition comprising a
multilayer film for enhanced flavor release entrained in a carrier. In accordance with this
embodiment, the multilayer film is retained on a surface of the oral cavity (e.g., tooth surface
or mucosa) after application to provide release of flavor and/or actives contained in the film
after initial application. In one embodiment, the method additionally includes disrupting the
multilayer film after topically applying the oral composition including the multilayer 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 multilayer 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).

[00114] 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.

[00115] The embodiments described herein can be further understood by
reference to the following non-limiting examples.

[00116] The examples and other embodiments described herein are exemplary
and not intended to be limiting in describing the full scope of compositions and methods of
this invention. Equivalent changes, modifications and variations of specific embodiments,
materials, compositions and methods may be made within the scope of the present invention,

with substantially similar results.
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Total 100.00 The anount of PVA shown in Table 3 is sufficient to reduce
the swelling speed of the nultilayer filmof Exanple 1 and increase the

di ssol ut iwo 20izm@29450m | ess than 2 mnutes to 10 to 15 nPamtusSs010@x@Enpl e 5
1001251Thi s exanple illustrates toothpaste fornul ati ons. Toot hpaste A
contai ned 3-layer flavored chips prepared as in Exanple 1. Toot hpaste B did
not contain any flavored chips as shown in Table 4 below TABLE 4

| ngredi ent Nanme Toot $REBCSHRHCAMBOTHYHENES BF THRINYENEIOMe d ycol 600 1.00
1. 00 Sodium CMC - 40PM

Example 1

[00117] This example illustrates a three-layer film containing a flavor
containing center layer positioned between two outer surface layers. Each film layer contains
HPMC ES5 as the film-forming polymer and other excipients also present in the center layer
as shown in Table 1 below. The outer surface layers also include HPMC ES50 which is used
to increase sustained release and the mucoadhesive carbopol 971P which increases the
adhesion of the multilayer film to teeth and mucosa of the oral cavity. The center or core

layer also includes a flavor.

TABLE 1
 Ingredient Film Slurry wt.%
Surface Layer 1
Water 84.80
HPMC ES 7.20
HPMC ES0 1.50
Corn Starch 2.70
Carbopol 971P 1.20
Titanium Dioxide 0.78
Propylene Giycol 1.40
Tween 80 0.50
Center Layer 2
Water 77.50
HPMC ES 12.30
Com Starch 2.20
Dsucralase Sweelner 1.00
Propylene Glycol 0.60
Flavor 6.00
Tween 80 0.40
Surface Layer 3
Water 84.80
HPMC E5 7.20
HPMC ES0 1.50
Corn Starch 2.70
Carbopol 871P 1.20
Titanium Dioxide 0.70
Propylene Glycol 1.40
Tween 80 0.50

[00118] Layer 1 was cast at 5 mils then dried in a 95°C oven for 15 minutes.
Layer 2 was cast over layer 1 at 15 mils then dried in the same manner. Layer 3 was cast at
5 mils and the final composition dried at 95°C for another 15 minutes. The thickness of dried

film was about 2.75 mils with 1.65 mils for the center flavored layer and 0.55 mils for two
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0.50 0.50 Sodi um Saccharin 0.35 0.35 Sodi um Fluoride 0.32 0.32 Sorbitol
(70% sol ution) 68.00 68.00 Purified Water 9.27 10.07 Pignent Blue# 15 0.01
0.01 Siliwe 2pode9s 114 8. 00 PCT/US2010/040507

surface layers. The film was smashed to pieces by using IKA-WERKE (MF 10 basic). Chips
of size between 12 and 20 meshes were collected for making products, such as, for example,

tooth paste and mouthwash.
[00119]  Anin-vitro methodology was developed to quantify the binding of film on

soft substrate surface. The procedure is summarized bellow.

1. A humectant mixture containing 95% sorbitol and 4% PEG-12 was prepared;

2. 1% test film as obtained above was added to the mixture;

3. The substrate (Vitro-skin®) was prepared by incubation in clarified saliva for
lhat37°C;

4. The saliva coated substrate was transferred onto a petri dish;

5. The humectant/film mixture was diluted with water (1:1 to 1:2) to mimic the

impact of increased salivary flow during brushing, then immediately poured onto the

substrate surface;

6. The petri-dish was shaken at 50 rev/min for 5 minutes;

7. The substrate was rinsed with deionized water twice;

8. The film adhered on the substrate surface was evaluated with respect to its
binding properties.

In-vitro binding experiment (1:1 dilution) results as shown in Figure 3 indicated that
the layer containing mucoadhesive ingredient Carbopol 971P significantly improved the

binding onto saliva coated artificial skin surface.

Example 2

[00120]  This example illustrates multilayer films having increased binding
properties. A multilayer film is prepared as in Example 1 above, except that carbopol 971P is
substituted with gelatin. The resulting multilayer film evidences increased adherence to the

tooth surface and mucose of the oral cavity.

Example 3

[00121] This example illustrates how flavor release is delayed from the
multilayer films of this invention. A multilayer film is prepared as in Example 1 or 2 above,
except that polyvinyl acetate (“PVA”) is added to one of the layers as shown in Table 2

below.
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8.00 Silica Zeodent 165 8.00 8.00 Flavor 1.00 1.00 Cocaam dopropyl Betaine
1.25 1.25 Sodium Lauryl Sulfate 1.50 1.50 3-Layer Flavored Chip 0.80 Total

100. 00 10W0Q012/002945 PCT/US2010/040507
TABLE 2A

Ingredient — Layer 1 (sticks to
surface & release flavor)
Water 75.50
HPMC ES 12.30
Corn Starch 2.20
Carbopol 971P 1.20
Green pigment 0.80
Flavor 6.00
Sucralose 1.00
PG 0.60
Tween 80 0.40
Total 100.00
Ingredient — Layer 2 (delays
the release)
Water v 58.70
HPMC ES 7.20
HPMC ES0 1.50
Kollicoat 30D (PVA) 27.30
Corn Starch 2.70
TiO2 0.70
PG 1.40
Tween 80 0.50
Total 100.00

[00122] Following the in vitro method described above this two-layer film was
found to bind preferentially on one face only of the two sides (layer 1 only) with surprisingly
high selectivity, 80-90% or more.

[00123] A simple test was performed in vivo to illustrate the delayed release of this
example. The film described in Table 2A above was prepared with a layer 1 thickness of 3.5
mil and a layer 2 thickness of 1.75 mil. Fourteen subjects trained to evaluate sensory aspects
of toothpaste and mouthwash participated in this evaluation. Each subject first attached the
equivalent weight of film which would be deposited during use to the soft tissue, then
immediately brushed with Colgate ® MaxFresh ® for two minutes. Each parameter was
evaluated on a calibrated 15 point scale with 15 being the most intense. As Table 2B
illustrates, when film and toothpaste were combined, there was a significant release of flavor,
with a peak release from the film at 15 minutes. Similar effects were also observed for

Cooling.

34



1001261The fl avor rel ease profile of toothpaste A which contained 3-I|ayer
flavored chips followed the pattern of Figure 1. Figure 1 illustrates the
di f f er enc®Ohlzetvmensst oot hpaste A which included 3-1ayer PCawse@d/oetsHps and
toot hpaste B which did not. It is readily seen that toothpaste A had a

hi gher flavor intensity profile than toothpaste B. Mreover, the flavor
signal generated by the flavor released fromthe nultilayer chips of

t oot hpaste A provided a second nore intense flavor signal that occurred
during brushing after a period of tine in which the flavor of the

t oot hpaste was di mini shed. 1001271%ABLE] erence to Exanple 3, toothpaste A
whi ch contained-3-layer filmflavored chips followed the flavor release
profile cfPaEngwrevaJuateas&l | | ust mtgad:@i n Fi gur@olgate®ni t i al | Piffeidnee f | avor

rel ease prtﬁ%{ ﬁ of toot hpast g? ut ed Yeflgyor [l evels in saljiva
fol | oned sane rel ease pro Fe as_t hat conventl bnal -t oot hpastle B,

whi ch contained only 1%hy \Mﬁxélﬁi)efl fHar Afrpr a period of tine fior
exanpl e, |after about 30 seconds, as the flavor fromthe toothpaste A was
g]?tnztrmgg CI,QQF Iavdlornfr:o ] he 3- If;l)_yfr fi I\\r,rlﬂLLavplrljed chi BE,.VEBSQ: eLfezﬁgsand
auudl urral PCI | UU Ul LI IIC, I UI ,I\allpl <, al L CI avuutl UU SCTU y
t he COﬂSLIIﬁ@PlEi(U@FI enced a| burst B¥9flavor due t¥0the|rel eased-9f the 6% by
wei ght f1awer- i(;gmthe 3-layer fijmflavored chigs which |asteg throughout
the enti byushi ng experience. The, burst of fiavor refeased fromthe
3-1ayer f1990r SYMhips_contai-nedithl t oot hpaste A-Eont | m-ed—aiié-r—the
initial fICRmbﬁOmirease thus enhand.ég the flavord.delivyery throfighout the
entire br @Qf_n% gxperience; Exanplge; 6 10)1281Th|3sz exa Tp| e il Iyit ratjes
mout hwash—fornut-attons—3=tayer—ftavoredichi-ps—prepared—as—+in Exanple 4 is
added t o [9at-h3@m A Mout hwash B dbes not cont ad® any chips %% shown in
Table 5 bel ow. TABLE 5 I ngfedi ent Nane Mut hwash A Mot hwash B Puriffied

Water 70. %)]\'/ergill'fgl Sorbitol | (70% SQJ éjtl on) 15.00

Vor= 8.0 0.6
immediate
Overall flavor — 1 min 7.3 6.0 1.3
Overall flavor — 10 min 4.4 1.7 2.6
Overall flavor — 15 min 3.7 0.4 33
Overall flavor — 20 min 2.6 0.0 2.6
Overall flavor — 25 min 1.6 0.0 1.6
Overall flavor — 30 min 0.7 0.0 0.7

Example 4
[00124] This example illustrates how flavor release is delayed from the

multilayer films of this invention. A multilayer film is prepared as in Example 1 or 2 above,
except that polyvinyl acetate (“PVA”) is added to surface layers as 1 and 3 shown in Table 3

below.
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15.00 @ ycerin 5.00 5.00 Kel cogel CG LA 0.05 0.05 Sodi um Fl uoride 0.05 0.05
Anhadr ous Di sodi um Phosphate 0.05 0.05 Ethyl Al cohol 6.00 6.00 Gantrez BF

96 Sol ut w0 20128029550 PCT/US2010/040507
TABLE 3
Surface Layers 1 and 3
Ingredient With PVA
Water 75.50
HPMC ES 7.20
HPMC E50 1.50
Kollicoat 30D (PVA) 10.00
Com Starch 2.00
Carbopol 971P 1.20
Ti02 0.70
PG 1.40
Tween 80 0.50
Total 100.00

The amount of PVA shown in Table 3 is sufficient to reduce the swelling speed of the
multilayer film of Example 1 and increase the dissolution time from less than 2 minutes to 10

to 15 minutes.

Example 5

[00125] This example illustrates toothpaste formulations. Toothpaste A
contained 3-layer flavored chips prepared as in Example 1. Toothpaste B did not contain any

flavored chips as shown in Table 4 below.
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Sodi um Met hyl Cocoyl Taurate 0.25 0.25 Menthol Levo 0.05 0.05 Sodi um
Saccharin 0.02 0.02 Triclosan 0.03 0.03 38% Na20 Caustic Soda 0.10 0.10

3- Layer RwDreoQopw48. 50 35% Sodi um Lauryl Sul fate PCT/US2010/040507
TABLE 4
Ingredient Name Toothpaste A Toothpaste B
Polyethylene Glycol 600 1.00 1.00
Sodium CMC - 40PM 0.50 0.50
Sodium Saccharin 0.35 0.35
Sodium Fluoride 0.32 0.32
Sorbitol (70% solution) 68.00 68.00
Purified Water 9.27 10.07
Pigment Blue# 15 0.01 0.01
Silica Zeodent 114 8.00 8.00
Silica Zeodent 165 8.00 8.00
Flavor 1.00 1.00
Cocaamidopropyl Betaine 1.25 1.25
Sodium Lauryl Sulfate 1.50 1.50
3-Layer Flavored Chip 0.80 --
Total 100.00 100.0.0
[00126] The flavor release profile of toothpaste A which contained 3-layer

flavored chips followed the pattern of Figure 1. Figure 1 illustrates the difference between
toothpaste A which included 3-layer flavored chips and toothpaste B which did not. It is
readily seen that toothpaste A had a higher flavor intensity profile than toothpaste B.
Moreover, the flavor signal generated by the flavor released from the multilayer chips of
toothpaste A provided a second more intense flavor signal that occurred during brushing after
a period of time in which the flavor of the toothpaste was diminished.

[00127] With reference to Example 3, toothpaste A which contained 3-layer
film flavored chips followed the flavor release profile of Figure 1. As illustrated in Figure 1,
initially, the flavor release profile of toothpaste A as measured by flavor levels in saliva
followed the same release profile as that of conventional toothpaste B, which contained only
1% by weight flavor. After a period of time, for example, after about 30 seconds, as the
flavor from the toothpaste A was consumed, the flavor from the 3-layer film flavored chips
was released and after an additional period of time, for example, after about 60 seconds, the
consumer experienced a burst of flavor due to the release of the 6% by weight flavor from the
3-layer film flavored chips which lasted throughout the entire brushing experience. The burst

of flavor released from the 3-layer flavored chips contained in toothpaste A continued after
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0.75 0.75 Optacool C 0.03 0.03 Flavor 0.10 0.10 FD&C RedNo. 40 0.01 0.01
Total 100.00 100.00 1001291The fl avor rel ease profile of nmouthwash A which
cont ai ns 8ol2aa2945avored chips follows the pattern of PFCHarseo12/04d8put hwash
A provides the additional delayed flavor signal, while nouthwash B does
not. Exanple 7 1001301This exanple illustrates how to control the tinme of a

second flavor signal . ‘ . .
the initial flavor release thus enhancing the flavor delivery throughout the entire brushing

experience.

Example 6

[00128] This example illustrates mouthwash formulations. 3-layer flavored
chips prepared as in Example 4 is added to mouthwash A. Mouthwash B does not contain

any chips as shown in Table 5 below.

TABLE 5
Ingredient Name Mouthwash A Mouthwash B

Purified Water 70.51 71.01
Sorbitol (70% solution) 15.00 15.00
Glycerin 5.00 5.00
Kelcogel CG-LA 0.05 0.05
Sodium Fluoride 0.05 0.05
Anhadrous Disodium Phosphate 0.05 0.05
Ethyl Alcohol 6.00 6.00
Gantrez BF 96 Solution 1.50 1.50
Sodium Methyl Cocoyl Taurate 0.25 0.25
Menthol Levo 0.05 0.05
Sodium Saccharin 0.02 0.02
Triclosan 0.03 0.03
38% Na,O Caustic Soda 0.10 0.10
3-Layer Film Chip 0.50 --
35% Sodium Lauryl Sulfate 0.75 0.75
Optacool C 0.03 0.03
Flavor 0.10 0.10
FD&C RedNo.40 0.01 0.01
Total 100.00 100.00
[00129] The flavor release profile of mouthwash A which contains 3-layer

flavored chips follows the pattern of Figure 1. Mouthwash A provides the additional delayed

flavor signal, while mouthwash B does not.

Example 7

[00130] This example illustrates how to control the time of a second flavor signal

of a toothpaste A. A multilayer film is prepared as in Example 3 above, except that the
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of a toothpaste A. A nultilayer filmis prepared as in Exanple 3 above,
except that the thickness of the layer 2 is increased to 4 mls, an anopunt
ef fecti vewDaommewsl the post-use rel ease of flavor to rhe/usesionedsori me of
20 m nutes. Exanple 8 [00131] This exanple illustrates how to prepare a
t oot hpaste A wherein the flavor intensity of a second flavor signal is
controlled. In this exanple, flavored chips froma three-layer filmare
prepar ed thipkngeseb g dayer? inncreaged o frale.ad ameuns eifetixprslcentiol theypewyse rekeate t he

anount Ofofhgx%\l%rthé&s#r&q 8oL AYRL 1S varied up to about 15% The higher
the flavor content o e core layer the stronger the flavor intensity of

the second flavor signal of toothpdsampk8 Exanple 9 [00132] This exanple
illustrates how to provide a second flavor signal that is different from
the flavor si gwamlof t Ndisxgmpleabustplas hav tomrenﬂmwowmsrﬁsf\wh@mrath@ | ayer

filmare frenatid, if, 3660 ARE Sl idtoh il BF Gmpik }fro@&e
th é\@ ) ﬁ av| ngl e

fl avored chips ar en ad a toot hpaste corrp sition of
t oot hpasttieredlagér tEmampplepzﬁedemcaemdamh‘anth He prdcadwe oDExanmpdst hpa@pethﬁt the

different, from tﬂQVeorfm V%cr)re ger 18 Van?cf @tﬁ[ﬁlbgult %"% %ﬂe ﬁllgh&%he ﬁJzR/%r conI{e ?htl ng W th

t he t oot hpasItltOf repare acc 'S ex Uumer experiences
a second tlhid @volays itlgnadongedn khelflaver 1dleﬁ§1@rroéﬂte samtld Iﬂm'/c& slglnnleﬁsc&)tlfptagam first
flavor signal of the base toothpaste. The second flavor signal is caused by
the rel ease of flavor fromthe 3-1I ‘ﬁ?i mchl ps following a pattern as
shown in Figure 1. Exanple 10 [001%]% I's exanple illustrates how to

prepare a tooj dgﬂ?ﬁzgte t s&%pi%éﬁd’s'trgt% r?ov?%gi g@?eaége?&?&q]a%rﬁ B &0

addition to a t of avor ¥rom m are prepared as in
Exanpl e _ﬂlf&r@mﬁpmttheﬂa\tohsgmdlaﬁthﬁ b@s‘e t@dt@astenfbwoﬂediylaps frgn g dpyeefibnesd with a

cooling g 335"% gttty t‘ﬁ‘% ég%\é@re Of E IgﬁCY‘STﬁeﬁ & & p@%ref ﬁh"&ﬂi gl chi ps

are then oot pas avi ng OiTposI |on o t oo e A of
Exanpl e %o atdpdlpasber haszlmgrtge tdngpositins uﬁteothbze@l&oﬁEmnmle ﬁgxcsﬁnheathe(ﬂavomfaddl tion

totheflavor t avo n the 3-1a er chi ps
cont ai ne@%@@?tgﬁnlsgg?é‘%zﬁ f@ ?ﬁﬁi@f;ﬁer% a%'eexa‘{ﬁ‘b ﬁ?ﬁo{\ﬂgo%bmhtm I}/epare a

t oot hpastte tb&talbasfeapﬂeppfea\amﬂdlag tol thg Iekaigals,emm@mbrsx@naﬂmes asaddd flivon to a
burst of flav | a re d as i Exarrp el
oxcept 1 ARt dfrenb e dpbfoma bt RSB S Eowat G i ngi  ng
sensat i 0IThageBhd B4R sigal S4abied b Ae relEhR of Bhvor fohnthe 8- 0dyeafil ¢igpsf | avor ed
chips are fhen added to a toot hgaste havi ng the conposition of toothpaste

A of Exaripfoaing 2yt assim B @ ebnsuner feel's a tingling sensation in
addition to the flavor of toothpaste A and the flavor present in the
3-layer chips contained therein. Egksample102 1001351This exanple illustrates
how to prepare a toothpaste a sweet sensation

[060133] This example illustrates how to prepare a toothpaste that can provide a

cooling sensation signal in addition to a burst of flavor. Chips from a 3-layer film are
prepared as in Example 1 except that the flavor of the center layer is supplemented with a
cooling sensation agent such as WS-3 . The WS-3 containing flavored chips are then added
to a toothpaste having the composition of toothpaste A of Example 5. Upon brushing the
consumer feels a cooling sensation in addition to the flavor of toothpaste A and the flavor

present in the 3-layer chips contained therein.

Example 11

[00134] This example shows how to prepare a toothpaste that can provide a
tingling sensation signal in addition to a burst of flavor. Chips from a 3-layer film are
prepared as in Example 1 except that the flavor of the center layer is supplemented with a

tingling sensation agent such as spilanthol. The spilanthol containing flavored chips are then
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signal in addition to a burst of flavor. Chips froma 3-layer filmare
prepared as in Exanple 1 except that the flavor of the center l|ayer is
suppl emrerwedowabpo4a sweet sensati on agent such as sucr alPosaiS20ike4dsbavor ed
chi ps al so containing a sweet sensation agent are then added to a

t oot hpaste having the conposition toothpaste A of Exanple 5. Upon brushing
a custoner feels a sweet sensation in addition to the flavor of toothpaste
A and theadfiftdatwrtoq@ln@stemviilgttht hempositapef toﬂthmste@omlatamu: % Hépogibnushiiganpl e 13
1001361T oot hpast.e hayin 2 rm ng
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film are pesepan g 3dgydr nhipxampliied3haeicept that the flavor of the cent er

| ayer is supplenented with a warm ng sensati on agent such as

wat er-activated zeolites The flavok(;%i g{t (3s also containing a warm ng
sensation agent are then added to a'to hpaste havi ng t he corrp05| tion of

t oot hpaste A anpl S
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and su@alose. ﬂihleélylecrred cliqm a‘lsmrcoewhmrgdmkreetrseﬁlehay@ntdraﬁﬁﬁ adkﬁhaase t he

mul til ayer ncl | ayer. co cond flavor, the
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surface [feyer swarcdersiting infaddlos &sthe Madchitloatdohgad@/nhd tﬂMlEK/@ipiﬂesEﬂfth mel tilayer
[ [ ted to adhere to an oral cavity surface. 2. The composition of

filmis ap
claim1, %a;ﬁ‘éefélinﬁs%oé‘fad“e él&eé?iﬂ flavor is released fromsaid multilayer film

at a rate effective to deliver said second flavor to the oral cavity after
said nultilayer film adheres to anEe4mpleqavity surface. 3. The conposition
of claim1, wherein said nultilayer filmfurther conprises an active
material . 4. [Gﬂh%]corrpdﬂlﬁstdxampbfshmsaﬁmtbpmgiae:raetbasthlbdm hauingn wathihgce | ayers

conpri se én gt onba %1211 n 6851 10n Rab st o{ HEBIOf ?(giﬁ,? S%(})I%}\% laggr(aafilgltaéé prve\'gzggcia 0 the

rel ease nodul ati IS ‘se
hydr oxyp nmﬁzgdmmet hy;tceptehdt thedB@pr @ik deyieht Dares kt;plpleﬁehtleﬂl o @.waringThe

g(r)]rrpOSI t Isgnrs]a‘uofn a(élen?ls{lgh]é’s w%?—ggtwgte% r}gohrteesl %gesﬁavg%%%n%[s Ialng congaggtglg Ias present in
warming sensation agent are then added to a toothpaste having the composition of toothpaste
A of Example 5. 10 minutes after brushing, the delay layer dissolves, exposing the zeolite to
water from saliva, whereupon the user feels a warming sensation in addition to the flavor

released from film layer.
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anount from about 5% to about 30% by weight of the multilayer film 7. The
conposition of claim1, wherein said outer surface |layers and said center

| ayer compwoizee/@294s| m form ng polyner. 8. The conposi t iPom/uskooloabsnt 7,
wherein the filmformng polynmer is selected from hydroxypropyl net hyl

cel lul ose, nmethyl cellul ose, hydroxypropyl cellul ose and a conbi nation of
two or nore thereof. 9. The conposition of claim8, wherein the film
form ng PY¢ ¢lwim: i s present in an anount from about 25%to about 75% by

wei ght of, the : /H§&%$ﬁ{040507 10. The
conp05|t|on o Fg%%?%&ﬁv%gﬁgkﬁw¥%%ﬁ%é%é?Q%%ﬁ?@gg | ayers further conprise a
mucoadhesi ve po¢lyﬂmaicceptab1¢ cafte Ccmnpsisg@ﬁtsnﬂ@for,@mél m 10, wherein the
nmucoadhesi ve I oxy

pol yrret hyl enct MSbasen iy B REAEH gk T My ¥ OURe RRORLEN BRI GALE

conposi t Ia@BntélﬂayZBlr abrmaiBing whened ﬁaxtoln,ehefmmdalyetspo\smop@il betvesenitgo putesent i n an
anount fro out 1% tq ab tIZOW br th of %afp utside surface | ayer
13. The &% 8 alyf“istﬁ‘?c U Erlséﬁ eayShnstding A RS SNV % 8RBt abl e carrier is a
t oot hpastw@eRin the MUIdVAEIN is addptedltbadianpaiokdl 0avigfsughadi m 1, wherein each
outer surface |ayer has a thickness of fromabout 0.2 mls to about 4 mls.
15. The conposition of claim1l, wherein the second flavor conprises from

about 5%t o abpdtongethioR¥t WadN tvheRin salitsecAtRTor ideBIased fidhn salhe conposition
of claim1, wherein the center | ayer further_ conprises one or nDre agent s

sel ect ed MH@AYEF fim grals cEiseisiede ﬁﬁ@/ebﬂraldaseem flavier '8 dieceatli BRI a tingling

sensat i on, AYNY: filrR a @RSl S SARavRI&IMace. @ War ni ng sensation agent and
m xture thereof. 17. The conposition of claim 16, wherein the cooling

sensatlon agent is selected fromthe group consisting of nenthol,

N-et hyl - g- rreml“ﬂea{bng)o&g%’@mndle Wh@}eWJald:?}nélﬁra%Qflﬁmg’ comprises an active

car boxam do) acet at I sopropyl - 2, tri et hyl butyram de and L-nent hyl
| act at e. mateBial. The conposition of cIa|n116 wherein the tingling sensation
agent is selected fromthe group consisting of spilanthol, capsaicin, and
capsi cum ol eoresin. 19. The conposition of claim 16, wherein the sweet

si gnal agent The ®eipesitiedofdam It Maegmabhpowenrssifste Imgroforpoisk hesaacchari n,
sucralose anp aspart ane.

5. The composition of claim 1, wherein the release modulating agent is selected from

polyvinyl acetate; hydroxypropylmethyl cellulose; and hydroxyethyl cellulose.

6. The composition of claim 1, wherein the release modulating agent is present in an

amount from about 5% to about 30% by weight of the multilayer film.

7. The composition of claim 1, wherein said outer surface layers and said center layer

comprise a film forming polymer.
8. The composition of claim 7, wherein the film forming polymer is selected from
hydroxypropylmethyl cellulose, methyl cellulose, hydroxypropyl cellulose and a combination

of two or more thereof.

9. The composition of claim 8, wherein the film forming polymer is present in an

amount from about 25% to about 75% by weight of the multilayer film.
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WO 2012/ 002945PCT/ US2010/ 040507 20. The conposition of claim 16, wherein
the warm ng sensation agent is selected fromthe group consisting of

ci nnam c wbaetywie94szeol i tes, and capsaicin. 21. An or alPCTAIS20100mg30%i t i on
conprising a nmultilayer filmentrained in an orally acceptable vehicle
containing a first flavor, wherein the nultilayer filmincludes a center

| ayer containing a second flavor, the center |ayer being positioned between
two outer surface |layers, wherein each outer surface |layer conprises a film
form ng |y t pol ynmer, and
wherei n {he mors SR EHSRS AR bR R ERER A0S 1B RIERRIRER NG o
applicatmnmwﬁhdHWﬁmmmma until eroded, thereby releasing additional flavor
and other actives after application. 22. The conposition of claiml,
wherein said first flavor is released fromsaid orally acceptable carrier
at a ratelefferd do\ﬁq)otlﬁondeﬂdlaimrlosah&eihlﬂliémud‘ob&e@m bﬁlyﬁ’lbﬁs e¢ladtedcfeom the af t er
about 1 second to a PUt 2 mnutes after ah go EWIV£ f|r t contacts an
or al caV|g’ECS9P§?HSfS§E%O BrpoXRYYRETHISES: PPIFETRIPhY d lifoneai d second
flavor is released fromsaid center |ayer at a rate effective to deliver

said second flavor to the oral cavity after about 1 mnute to about 60
minutes aft er TRGOPROSHPDSS ¢418H: f‘ih?@tn Bompeetieshi POVEICT EARSEY B face. 24,

The corm%baﬂt%npafboﬁd B, B aboutdtes 6y Reighd o eﬁdhro%tsmfe SBMRLe léy%r rel eased from said
orally acceptable carrier and sai'd second flavor is released fromsaid

center layer at rates effective to provide nHX|nun1fIavor intensity from

about 2 [ nut g, I };aggr U oRBu YA &R St Qb AR Ofrisal dhsmRasktd on Wi th

said an oral cavit ace Is conp ete e conpositi of claim1l
wher ei n swuthvlilrst flavor is rel eased fron1sa|d orally acceptable carrier
and said second flavor is released fromsaid center |ayer at rates
effective to provide maxi mnum flavor intensity fromabout 5 mnutes to about
30 m nut é4 af Tiercoopsitet ofoflaimdi, dherompoadi tutarusidehay@nhasraghickmeys ¢fyfromur f ace i s
conpleted The ¢ osition of claim1l1, wherein said first flavor is
rel eased ?m%%$§%5&05?%$?§n§CceptabIe carrier and said second flavor is

rel eased fromsaid center |ayer at rates effective to

15.  The composition of claim 1, wherein the second flavor comprises from about 5% to

about 25%, by weight, of the center layer.

16.  The composition of claim 1, wherein the center layer further comprises one or more
agents selected from the group consisting of a cooling sensation agent, a tingling sensation

agent, a sweet signal agent, a warming sensation agent and mixture thereof.
17.  The composition of claim 16, wherein the cooling sensation agent is selected from the
group consisting of menthol, N-ethyl-p-menthan-3-carboxamide, ethyl-3-(p-menthane-3-

carboxamido)acetate, 2-isopropyl-N, 2, 3-trimethylbutyramide and L-menthyl lactate.

18.  The composition of claim 16, wherein the tingling sensation agent is selected from the

group consisting of spilanthol, capsaicin, and capsicum oleoresin.

19.  The composition of claim 16, wherein the sweet signal agent is selected from the

group consisting of sodium saccharin, sucralose, and aspartame.
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provi de maxi mum flavor intensity fromabout 12 m nutes to about 20 m nutes
after contact of said conposition with an oral cavity surface is conpleted.
27. The conpasizdemsof claim 1, wherein said first flavorCrasceopased from
said orally acceptable carrier and said second flavor is released from said
center layer at rates effective to provide maxi num flavor intensity at

about 10 mnutes after contact of said conposition with an oral cavity
surface %) corfpkeemppsition of claim 16, wherein the warming sensation agent is selected from

the group consisting of cinnamic aldehyde, zeolites, and capsaicin.

21. Anoral care composition comprising a multilayer film entrained in an orally
acceptable vehicle containing a first flavor, wherein the multilayer film includes a center
layer containing a second flavor, the center layer being positioned between two outer surface
layers,

wherein each outer surface layer comprises a film forming polymer, a release modulating
agent and a mucoadhesive polymer, and

wherein the multilayer film is retained on an oral surface after application and remains until

eroded, thereby releasing additional flavor and other actives after application.

22, The composition of claim 1, wherein said first flavor is released from said orally
acceptable carrier at a rate effective to deliver said first flavor to the oral cavity after about 1

second to about 2 minutes after said composition first contacts an oral cavity surface.

23.  The composition of claim 1, wherein said second flavor is released from said center
layer at a rate effective to deliver said second flavor to the oral cavity after about 1 minute to

about 60 minutes after said composition first contacts an oral cavity surface.

24. The composition of claim 1, wherein said first flavor is released from said orally
acceptable carrier and said second flavor is released from said center layer at rates effective to
provide maximum flavor intensity from about 2 minutes to about 60 minutes after contact of

said composition with said an oral cavity surface is completed.

25, The composition of claim 1, wherein said first flavor is released from said orally
acceptable carrier and said second flavor is released from said center layer at rates effective to
provide maximum flavor intensity from about 5 minutes to about 30 minutes after contact of

said composition with an oral cavity surface is completed.

26.  The composition of claim 1, wherein said first flavor is released from said orally

acceptable carrier and said second flavor is released from said center layer at rates effective to
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provide maximum flavor intensity from about 12 minutes to about 20 minutes after contact of

said composition with an oral cavity surface is completed.

27.  The composition of claim 1, wherein said first flavor is released from said orally
acceptable carrier and said second flavor is released from said center layer at rates effective to
provide maximum flavor intensity at about 10 minutes after contact of said composition with

an oral cavity surface is completed.
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