FI LM COVPOSI TI ONS FI ELD OF THE | NVENTI ON Thi s
continuation-in-part application clains the benefit of

wonodsed281 at es Patent Application No. 10/ 792, 0861/1810h&80h0449

10

15

20

25

30

on March 3, 2004, the entirety of which is hereby

i ncorporated by reference as if fully set forth
herein. This invention relates generally to film
conpositions for use in the delivering topical and/or

system c actives, and PN COMPASITAONS to a sl ow
di ssolving or disintegratiing strips, especially for

delivering oral age t EEANVERTHOSUMS.
BACKGROUND OF THE |m3§]‘5§ lvery gew&ges are wel |
known for delivering oral care actives to the surface

of the T@@E&tﬁﬁ@fi&[—iﬂ—?ﬁ gpcatidrsdaitsalie bérefitofiUhited States Patent
These devi ces t}/pi cal take the formof a fl exi
T

ible, . .
oristarispomNer 107BH006nER ST e 3adioh e U Ik is hereby
a.suitab r r ' &egt notable of such
fPpﬁyg%ﬁ%%ggP%%ﬁéﬁ?g?gﬁggyggj%ﬁghovgk-the-counter
teeth whitening systens now available, including a o
whi t eniTigs syweheaon caaps gedalbyf todiltthdompssitiops &fr yse as thecdelivering
filmhaving applied tq a surface therepf a tooth . .
WHPPER: ABUSBAISETYT GiftNE: Rdc PO A B, b .51%3“.15801““% o
5 ’cﬁﬁﬂ%egfazi’ng 3 }@s?))@giaﬁi‘ frGleRd&ind ordl -agéntptibk esBtnbidigums.
suc m conposi ti ons, however, relates to the
di ssolution rate of the film conpositions and, nore

Such 111 m compostAGRERQ LR PITHESRITRON 0P 00
shoul d not be present in the nmouth for |ong periods,

but di sp@liwey aevidéssirdietinabensonielmeonghrab vark actieds to flee surface
oral care active has tine to exert ctivi

A I.ts ity
Vortbe Eeth esier e 07 T Gt SBhy (TH5R §eiicss ity take the form
fagl | LA RS ofall Sirib R isBlo AtBEsi¥d dTa0ERGI b kSitable oral
suoglha %és)g%laf ?%aggng:ggtfg%é% S%ea%péragésé nét EJ'u:irfrﬁlvent or haas © oral care
f augniglet hat by mani pul ati ng the individual watersol uble

| ayers formng a lti-laygred film. | ved caontrol,

over ththy P§§g _F‘Biagf?n"t}r Sa”ccg @fﬂ tcﬂlé‘p?ﬁrfllqlﬂsﬁlg[a@e r&d" icfvr%r':thse counter

achLf e tenRRESstdntAhdw avdi@lDiRbeilg & MheBhiaE shédsm comprised of a
thin strip of plastic film having applied to a surface thereof a tooth whitening
composition as described in U.S. Pat. Nos. 5,894,017, 5,891,453 and 6,045,811.

A problem with such film compositions, however, relates to the dissolution

rate of the film compositions and, more specifically, to controlling the dissolution rate
of such film compositions. Ideally, the film composition should not be present in the
mouth for long periods, but dissolve or disintegrate slow enough such that the oral
care active has time to exert its activity. Moreover, controlling film dissolution rates
also facilitates the improvement of other film benefits such as barrier protection.

The present inventor has found that by manipulating the individual water-
soluble layers forming a multi-layered film, improved control over the dissolution rate
of the multi-layered film is achieved. Specifically, the present inventor has

discovered that the dissolution rate of multilayered films can be controlled by
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di scovered that the dissolution rate of nultilayered
films can be controll ed bysuperinposing at |east two

wO02)oswaeet sol ubl e | ayers. The conmponents of t RESAEB2005/000449

superinposed |l ayers interact with each other t o form

new conponent wi th nmuch | ower ,di ssol ution or

disintegration rate. The at |east tw (2) |ayers can

be formed any nunber of ways, for exanple, by sinply

usi ng oppositely charged water sol uble polynmers to
prupetit@oting atepsictwos€2) ayeerssolubie laltrer faei vwhyonentse of these

at least t | ayers can_be forped by. addi ng at | east .
ow@e}a@pgw\/\%ﬂ?rsdg{qra&ﬁ ivath B?ths%‘g?rcéo g, e eg@{lp%“,\f‘@? with much

M@t BlsbuBORbOSEinRE G0N Ak UPhE atNRhy AR ()PlalesBafBE formed any
| ayer and using a negatively charged water Sol uble

poiyber off wapgrfor @matpler by syreply Tieg i appesitely ichergedywater soluble

can al so be formed by superinposing.a water sol uble, .

) e PGP THET R o A4 TR i ot Tet two layers
Siinf B FRled BYdad@inte Mt leatk love GOBFEIRAL REidHIR fonkdulic@to at least one
wat er sol ublé [ ayer conprising a neutrally charged

poiwymaly charged waieresolude pblyanes 4p tformacensr Wyeigpnd yping a negatively

agpect. of, th resent i nvent | i . |
oot S R BEE By L R el Fokf BpEH Bt Myers can aiso
Anotdieted aspaiderififpoting apw&seBdlublevianti comprisin® ejth@vardenionic or
filmproducts conpri si n%l interacting water-sol uble

| epfienss GRaIAnMARd & gieBiTAlbY chagad (PQlEmsL Wit |2 pafeagsoluble layer

fi : | | ' rat e than
L e AU S PR s e gt

Still Aoerdingbr amagmect obthet presqnt éseerttionn etnt promidesfilng products
provi de s] ow di.ssolving fi.] mproducts for delivering
tWB%CBélFSSBJrVG\AiPé‘@?éFﬁ @68_ F?/Vé'@" Still yet one other aspect

of thesps@sehedt e predint BvERidAriQUb Peovidd M pesiHetsScomprising
for delivering topical or system c actives wherein the

f interaatingswhteesoluble digim wbiphawben wpnthined]regylh ip anplgi-layered film

h . - | . h . . ) ! .
omep B RRAE B Renér Bt e B R Rl Jayers sed in

efpyiniieent . One nore aspect of the invention is the
use of water soluble materials i.n both |ayers so g{s ) )
not t oStlb@ue oshesagpast of & prepRnt Invigntion is dayweyde siqwg dissolving

3t PRGAY S5 RAVES N BhicHRRYIAGHY d tfres
Still yet one other aspect of the present invention is to provide film products
for delivering topical or systemic actives wherein the film dissolves or disintegrates
within 1 minute to 12 hours, optionally within 3 minutes to 6 hours or, optionally,
within 10 minutes to 1 hour in an aqueous environment.
One more aspect of the invention is the use of water soluble materials in both
layers so as not to require organic solvents, which reduces costs, and improves safety

of manufacturing.
SUMMARY OF THE INVENTION

In one embodiment, the present invention relates to multi-layer, stand alone, film
compositions, comprising:

a.) a first water-soluble layer comprising :
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wat er - sol ubl e | ayer conprising :i.) a neutral, water
sol ubl e polyner; and ii.) a polyvalent cationic ion
source; and b.) a second water>-sol uble | ayer

conpri sing ani gnic water sol uble polymer; wherein the
mul ti-layer fibmoswEdsyEorRthladywes 88! di sperses in

wat er at a rati?-géé?@%ﬁehp&%ﬁﬁ%fp%#ﬁ&e i ndi vi dual

wat er - sol ubl e n anot her ‘embodi ment, the
present inventhdn relates to multi-layer, stand al one,
filmconpositions, conprising: a.) a first water
-sol ubl e layer conprising a cationic polyner; and b.)

a second waf pi- &9{)11&{? | @ td 1B RIH1E QRE | &IrfiFisthg@RIn@Hi€ water soluble

[
pol ymer wherein the nulti-layer Tilm conpaosition

di ssol ves or dolyper;ses in water at a rate slower than

any of the individual water-sol uble | 's. In stjll
AR Gt D0p O TBPEEROTRDENCF SiTPeR BV at a rate
Mdlotler tHa¥8Y of SHeddvialgReated doluplERIBOSI ti ons,

conprising: a.) first water-soluble |ayer

a
conpr i & rigothar pmbodiment sthe \paesent Folentiore r¢igey nter mulfirdpyer, stand

i apioni ¢. surf ant. and b.) a second
mﬁ{oé?’?ig@ g‘iﬂ? Osﬁ%%))%}éércoc%}rrlgfrﬁé'si ng a cationic water
sol ubl e pYl yirfest wilkar-soluble hgetdrhpridimytationiapolymer; and

conmposition dissolves or disperses in water at a rate
sl ower t hdn aaeepnd waigisolubls loy e samppiging 2-2gignie palymer

! PhEfetn the multi-layer film composition dissolves or disperses in water at a rate
slower than any of the individual water-soluble layers.
In still another embodiment, the present invention relates to multi-layer, stand
alone, film compositions, comprising:
a.) a first water-soluble layer comprising:
a.) a neutral water soluble polymer; and
ii.) an anionic surfactant;
and
b.) a second water-soluble layer comprising a cationic water soluble
polymer
wherein the multi-layer film composition dissolves or disperses in water at a rate
slower than any of the individual water-soluble layers.
In still another embodiment, the present invention relates to multislayer, stand
alone, film compositions, comprising:
a.) a first water-soluble layer comprising:
i.) aneutral water soluble polymer; and
ii.) a cationic surfactant;
and

b.) a second water-soluble layer comprising an anionic water soluble

polymer;
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conprising: i.) a neutral water sol uble polymer; and
ii.) a cationic surfactant; and b.) a second
wat er - sol ubl e [ ayer conprising an anionic water

S QiHeRli® (RO tMRlayeh &ilai ddnipgesitisd! diksohRy @F dispeffes in water at a rate
conposition dissolves or disperses in water at a rate

s istoviesr thanany ahihedndividuali watevsodilde layemser - sol ubl e
| ayers ne ot

ayer s N YL Q% GhGEmEIORl BRRy hARGBRESANE 1o mulii-leyer,

a nu one,

C 3RO 8lohnk Offigh con@pitiodk,@mpriging :a first water-sol uble

| ayer conprising : i.) a neutral water soluble

pol yner: @&ha first Watgrrsodilolayer Gompaisigt'i oni ¢ sur f act ant ;
and b.) a se¢o - r,gonprising: i.) a
neut r al mat2$ %%?ﬁ%f@ggiggﬁ@%?obﬁ¥§E%gter-soluble

sal t. wher eiiit) dnhenionid b1 a taipaic surfhotantonposi ti on

di ssolves or disperses in water at a rate slower than

any of t 99 ndi vi dual water-sol ubl e | ayers. Methods of

manuf act ur i iI j osed. DETAI LED
DESCRI PT%\%%@%%%E%E@@F%/W@@ he film

conposi ti ons) of neutrel watessduble polynter;on can conpri se,
consi st of, .qr_consist essentially of the essenti al
el enents an&SVWﬂ??ﬁgﬁ%ﬁ§ﬁgf the invention described

hemeleh tias mtllayen A f contppsiddi ditsonal opdigpeise®M@hwater at a rate
i ngredi ents, conponents, or |imtations described
hélosiepthan any of the individual water-soluble layers.

Methods of manufacturing and using are also disclosed.
DETAILED DESCRIPTION OF THE PRESENT INVENTION

The film compositions of the present invention can comprise, consist of, or
consist essentially of the essential elements and limitations of the invention described
herein, as well any of the additional or optional ingredients, components, or
limitations described herein.

All percentages, parts and ratios are based upon the total weight of the wet film
composition of the present invention, unless otherwise specified. All such weights as
they pertain to the listed ingredients are based on the active level and, therefore, do
not include carriers or by-products that may be included in commercially available
materials, unless otherwise specified.

The term "safe and effective amount" as used herein means an amount of a
compound or composition such as a topical or system active sufficient to significantly
induce a positive benefit, for example, a teeth whitening, antimicrobial and/or
analgesic benefit, including independently the benefits disclosed herein, but low
enough to avoid serious side effects, i.e., to provide a reasonable benefit to risk ratio,

within the scope of sound judgment of the skilled artisan.
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Al'l percentages, parts and ratios are based upon the
total weight of the wet filmconposition of the

wonres@ar27i nvent i on, unl ess ot herw se speci fi edPCAIB208%/G00449

i weights as they pertain to the listed ingredients

are based on the active |evel sand, therefore, do not
include carriers or by-products that may be incl uded

i n comype Férﬁ&' dah &YRY |8 Rk & IR £ hé@hnS enyRaRSH1 Ot Jb@ﬁaﬁ’&sﬁfon that is
specified. The term"safe and effective anount
uszepab]me;rfstlckmg tmthe aite afropictl apphaatmomp@@mljnsmratlon and includes, but
conp05| n such as

Sbi i e B RLERTEy TSt R 0, THse e fheres upon

f &p H%é@dﬁpbﬁpre@&@ elhblS‘M‘bel@ RIRGived Hdhéeres OBk ?kes@ﬁkgy dfrwater) and
analge3|c benefit, including independently

bagley Pt sficky émecﬁsibdsww(edh@r%bmpn lr@we@ﬂtwghtapbwahmsdrface)
ser | o_u?h? Ip%?asl it Ct Sd entlt&;’ ’aﬁtu%ecf Exgre dSlCﬂldeg ali gu% o‘? limited to,

benefi scope o

| aielgve ndr @eftlohhﬁpsfrytrldrﬁdanaﬂd saRafldidc ts&fﬂil@t el eaiey &olutsle salts,
used herein, neans any material or corrp05|t| on that is

cEQ¥m entsptignir ERYTRRS %né migwresithe@eef t opi cal application
or adn?ﬂé SfefAt "‘fb[ilel dsﬁﬂl&lxu&{%esas q}ﬁed' BerBR n?é%\% eﬁllrg Oinfectious
esi ve (adheres

nmucoadhesi ves, preSsure-sensitive adh
ummoa‘gaﬁﬂsmamhdamedﬂ(epr essure), noistenabl e adhesives

(adher in th esence of water) and .tacky or stick
type a GRiRst ?’Géﬁﬁ’e@é@’%‘&@ﬂs OhE IR EYRIOHR AT g, alhe term

S‘Uiéa"f"c 89 deffile@ Hépélﬁ\?ﬁlg]eg rﬁ%ﬁﬂﬁﬁlsgﬁ%htt% treSlubSR Gs BBEGLEH with the

includes, but i1s not Timted anionic or cationic
podkgdeys, anionic or cationic surfactants, water

sol ubl g, salts al ent. cationi.c_saurces

i xt ur 8¢ _?*hard@ ool ol PReg R g (< aEgE thgessential and
USSR IbnBPERhFbneRE Mifer bl ire defthiBed indietailMhgéigigani sms and

the |ike. QOtlonaIIy, the filmconpositions of the

pr esent |nvent|on are clear. The term"clear" as
1 s fromtransparent to transl ucent
as obser ved with the naked eye. The fil m conpositions

of theppy &1% orl tR¥ ?Qfﬂcﬁfbf ethB&diHEhiR9n b3y, SeAEHMiL dt cﬁ‘aﬁl%e neutral
optlonal onents thereof, are described in detalil

higol ginpesf c@mchcbrsanW;tne wago Isqglbb]e pebimyerecan be used in forming the film

compositions of the present invention.

Examples of suitable water soluble polymers include, but are not limited to,
alkylcelluloses such as methylcellulose, hydroxyalkylcelluloses such as hydroxybutyl
cellulose, hydroxylethylmethyl . cellulose, hydroxyethylcellulose and
hydroxypropylcellulose; hydroxyalkyl alkylcelluloses such as hydroxypropyl
methylcellulose; carboxyalkylcelluloses such as carboxymethylcellulose; alkali metal
salts of carboxyalkylcelluloses such as sodium carboxymethylcellulose;
carboxyalkylalkylcelluloses such as carboxymethylethyl cellulose;
carboxyalkylcellulose esters; starches; pectins such as sodium
carboxymethylamylopectin; chitin derivatives such as chitosan; cationic polymers
such as polyquaternium-10, polyquaternium-16, polyquaternium-28, polyquaternium-
44, polyquaternium-46, polyquaternium-55, vinylpyrrolidone/dimethylaminopropyl

methacrylamide copolymer, vinylpyrrolidone/dimethylaminoethyl —methacrylate
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Dependi ng on the particul ar enbodi nents in mnd,

non-ionic or charge neutral polyners, cationic or
wanb@rwzz7nat er sol ubl e pol ynmers can be used i nPEDABIONE000449

the filmconpositions of the present invention.

Exanpl es of suitable water sg]uble polyners include,

but are not Iimted to, alkylcelluloses such as

I
TBIUES BRSSO RLHAEERLH) ORER BUEN AP ammonium sl

thetebf)| casre gednguly, @alaetomanoais) trh gsuthaaghr, gum arabicum, guar gum and

%%121{? é‘%}; 5%{%%9%’#13 Lﬁgsen@pyﬁt aellrjg 58° yn¥ It}(l:aecryhc 885 and salts
ﬁ@&@xxﬁélhalhgelmah&%ﬁae @cmb%F% ¥4, Cobl whgasealcohol

al kal'i netal "salts of carboxyal kyl cel es such
pdgvinm glaehydoppelymyptscw] detivaisass, vinyl acetate-vinyl alcohol copolyrners
cﬁ

ryporiadi” caPubiyarky) coPRoPRETHERERE "potyserylamice

?{) ediBScryIRRedd) N Sdesited) polys@gHEme glycol, and polyoxyethylene and
car boxynet hyl arryl opectin; chitin derivatives such as

eHyeapaenylewetiesk @ppbmersinsd B axhHreaghegery quat er ni um 10,
pol yquat er ai um 16, pol yquat erni um 28, pol yquat erni um

ﬁon i L;sg £4nium 46, pol yquat er ni um 55,

m—nyﬁr%yr‘r%—du e/ di met hyl ai riinopropyl nethacryl am de

copol yher noniomiy| matarabhﬁmn qfoﬁyrrmtshydram fmoebhqlhple hydroxyethyl
h I

e N oS s BOtAS Ao 51 o mheButose

g@lg@ﬁ?ﬁ%@ﬁ@ pORNAS1 Q%H&aéb%ol&fr@ng@f‘ﬁgnvaﬁ%ﬁ v199ﬂhcetate—v1nyl

I tum guar gum and xant han”gum pol yacrylic acids
glncha@ al ¢apolstreersof polywinylpyrhldope, c hadiodiezedndpelayvinglpyrrolidone,

E@g{ﬁ?m ?Cl uqygﬁ?@%ﬂg %i%gat e%%(:t{%i n o?\gq'%ﬁéélﬁnei glycol, and
FEPSYB/ Ehe®ind %Iyoxgiffoyﬂéme Mkl copeBireand mystturds Cnedf.

copol'yners, vi nyl pyrrolidone, hydrolyzed
poI yv yp@nr@ngqigﬁ@lts,p&eyWya la@t @@n-ionic water soluble polymers

QYL BRCANIARAS) 1 L0 DAL BT B XSBl) couon

(HIF(O), Wﬁnﬁpﬁrmcﬂqar(@y P),hpsisofinylporelidorietvifdl yereats copolymer
LR oL SR PSS, R RARLE o,
FM%tﬁﬁéHé OR¥I (FR)Y R ihitl RS 801 TRVAY! SR th lnﬁﬁﬁl’res thereof.

Suitable HEC, HPC, HPMC and MC polymers are supplied by Hercules,
Wilmington, DE. Suitable PVP and PVP/\V A polymers are supplied by International
Specialties Products (ISP), Wayne, NJ.  Suitable PVA polymers are supplied by
DuPont, Wilmington, DE. And, suitable PEEG polymers are supplied by BASF, Mount
Olive, NJ. '

When incorporated in the film compositions of the present invention, the
neutral or non-ionic water soluble polymer is present at a concentration of from about
0.1% to about 50% optionally, from about 0.2% to about 40%, and, optionally, from
about 0.5% to about 30%, by weight, of thes wet film composition.

Anionic Polymers
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pol yvi nyl al cohol, polyvinyl al cohol copolynmers or
derivatives, vinyl acetate-vinyl alcohol copolyners,

weoabosxovzezh pyr r ol i done, hydrol yzed pol yvi nyl pyr POTIBZN&000449

pol yacryl am de, pol y(nethacryl am de), dextran,
pol yet hyl ene glycol, and pol ygxyethyl ene and
pol yoxypr opyl ene bl ock copol yners and m xtures

ther eof nioht wRELR @P@%‘ef%@&&dm‘gh@ el &RlonGhclude, but are not

non-i oni c wat er s mers include, but are not
| lirmiteded tto, hydod:imylet hyehrbmarm@hzdséhl(lmc) shgzmm)xy ey ymethyl

cel | ul ose PC) , VI n rroI done PVP

TGRSR R AR R P BBy, sy s Aginate,

héfﬁ'&rﬁ&’ pF)Ql@Xéryl'éﬁﬁélB’ | C&bb (H@M;)soluﬁ%t hythteg| | Wh@®Rymethyl
, yét hyl ene glycol (PEG» pol yvi nyl al cohj o

(IBW!MCGHW]@SQ, [serbokynethekhydiex@wsepy! sumt, ap( ethee@niopjecsarbohydrate

Vé%%aﬁ& S v%g-f Xs‘gﬁlgtggf{selng\gﬁ%lgk%%la F@i@ G t@(ﬁsg rpolymers Other

Séﬂi’@b]eegmbﬂlc' plgheat inelude hlelct hes, Bb@@lwlﬁr&te(sj SR , mixtures
Wayne, NJ. Suitable PVA B’ﬁféﬁ ynmers are suppl i ed
Dhesat.,  Wddiiongh @RionE PolymReTics pplysbex s, péﬂl%é% Lapteez, are

S&Je%pﬁﬁﬁe%fl by BAIE Ny %370'6;7 fo ¢ OMar YHED 1dDEP ARG Bl ?@bl herein

m ¢onposi tT’ons’ o present 1 nvention,
m@u@npafat@ibmmferermelln 1t\$@h&fetysmk:1mkiirg Photefarences mcpr;@saicd 1nt0 this
at _a concentration from about % t 0. about 50%

OiSESTERFAT | X, AN shiperss @Blogﬁbm]lmlﬁb/&s & Ggfboxyvinyl polymer.
O@u‘bg 1ﬁ%1 ol }rrﬁ’éf% R criheath 105 a0 Wo. @0%?8 038 tWBr G, issued Jul.

I'm conposi tion. Anionic Pbl'ymrersAni onic
V\au@msbd:rainl 1ecqmpd>1y1teelr11y mbarerodiin gtsteotltdh,‘e Catbenyvioyl polymers are

CRIOBHES it Hy oGP PATDs GOMBR 6t 2PBO Haengf0: 041, 946, and 956

hiyighe 1% @fF ek € alibt BEBmeREEd dlso KeAlseABERAAN,
car boxynet hyl guar gum sodi um al gi nate, anionic

poI yac@ymmq;élx: @mﬂapkpeprgducm wd11¢ 56yt Bsadassethe anionic water-
é qufm&t Fpan}/tn’lpéfl greé lfzﬁrﬁ§0ne%ﬂl'}%938f n?l%ﬁ.%h C&\/IC -OM31 (sodium

AT OXypropy ani oni ¢ car

d@&bdb@&ﬂéﬂ%ﬂcell&&smﬁlﬂe@ﬂem Kicoifpesated)C | ORHHE dPGH o(carbarxgmethyl
of t hese polynmers. O her suitabl e _anioni

e oraetipdes/iniosei Bergules Ingoaparatstk Si5sie %N%]éﬁdAgﬁ%(fa@F%’éc pectin;
ﬁf%g In’)?gnglta'téaﬁ]abe?d%hﬂntiﬁ O YEId Carrageenan (FMC Biopolymer,

ycarb ates, such as Gantrez, are
Phlladelphla PA.), Galactosol (carboxymethyl guar gum, Hercules Incorporated),

Alcogum L-29 (an alkali-soluble latex; Alco Products), Kelgin MV (sodium alginate;
Kelco, San Diego), Reten 215 (anionic polyacrylamide; Hercules Incorporated) or
mixtures thereof.

In certain embodiments, the anionic polymer includes sodium
carboxymethylcellulose (supplied by Hercules, Wilmington, DE), pectin (supplied by
Hercules, Wilmington, DE), carrageenan, sodium alginate (supplied Keltone HVCR,
ISP Alginates, San Diego, CA.), sodium polyacrylate (supplied as Nihon Junyaku,
Tokio, Japan), sodium polymethacrylate (supplied as Darvan #7, R.T. Vanderbilt,
Norwalk, CT.), sodium maleate/methyl vinyl ether copolymer (supplied as Gantrez S-
97, ISP, Wayne, NJ) as well as mixtures including one or more of these polymers.
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described in U S. Pat. No. 5, 037, 637 to Gaffar et
al, issued Aug. 6, 1991, herein incorporated by

woebwroeroe in its entirety including all refereataB2005/000449

incorporated into this reference. In certain

enbodi ments, the anionic polgner is a carboxyvinyl

pol ynmer. Carboxyvinyl polynmers are described in U S.

Pat. Woen %nc?cgﬁmgéa tnoth@rﬁ’l\ﬁ’{‘ colrpe8OnsI bt thaé, préSRf invention, the
herein incorporated by reference in its entirety

aDao1i o yaidr replubfropglymies 1sapresent av k detcapiratBn. pf ﬁ:;amohhoah 0.01% to

A T IO T R ——

1292 RboEBME LG Wik, dMBb hablikn Bs@psstich, whi ch may be
used as the anioni ¢ watersoluble first ionic polynmer,

or as a_ conponent thereof, include CMC-9MB 1 (sodium
car onSEmQBQEEEEuI ose; Hercul es | ncorporated), CVHC
420H él?tr’yb A %ﬁ%?é tﬂe%ﬂkﬁéﬁ%@%gﬁé Y4:08Eam f(‘c%&ﬁc cellulose

Incorpora ni oni'c pec

dietvatil &@Ssuch o) ﬁﬂreahmﬁ)e,, e heaemnize@hydrok etirydnidliulose obtainable
carrageenan (FMC Bi opol yner, Phil ad

frem gkl 1(@5? HW olwglf J%&Q{) ,.&rt]]@mlgyarch copolymers of
(k?ﬁﬁr ro d&n%ﬁv s o@aﬂﬂmam@l(i@sn eﬁé}lni_ze@)lﬁg*'(e ﬂ}%to@l)ﬂone/vmyl

ucts egln sodi' u aglnate |CO
iBhidgo)e pdRehers sﬁdlSas(, ﬁcm ammgplqo @uymuat@, ABALE); Emdmszémn products

| ncqr por te@} or res é . In r.tain P 1
SRRt 854 aRindl MtfETzel o ES nattheRECE sHirt, gp. for example,
GAFANOARION Y8k Vb Pa %yﬁﬁﬂ'ﬁz&ﬁlc@ﬂ dgz:n (H@:ﬁ@@h@@ L, Grunau GmbH);

Wlmngton ), pectin (supplied by Hercules,
Watterhiged @iheattmalypqpade%gv@ ﬂryler@amn@maélpgm eitlecone polymers such

uppl i ed Kelton
‘%A %rso%ﬁamk%jol %%H;{%Setth C%(ls’upp E&gl%as Ni hon ?%ﬁyakﬁ?ld and
&ﬁi@t}@laﬁamayﬂ)mxm@wum diethyreaéthiaging a(cear(mnph@)ed Sasdoz AQ);
Darvan #7, R.T. Vanderbilt, Norwal k odi um . .
p@yw@mﬁm@me«rs pA COPRYRCES ﬁSP‘%)W@PTS(%fL?p‘BWﬁé geubwith dimethyl
uzg‘lﬁrﬁl&luﬁy chibtife ( oc;l\ea ese ﬁe}’fﬁ/ﬁrhn)a V‘Egih/ﬁﬁ'ﬁlﬁ(ﬁﬁ)lyamides as

one or nore mer's
desciilsedo fcﬁteeaimph: tohER 1A P 252 <8ﬁrﬁpqnl¢hlmmhyd)ﬁ1‘tdﬁtnet_m’iw$ien tpolymers

j tion, th i oni c water sol ubl | yner is .
GrRddae e cpIbRRR Z9°B GroMGP L BB DR IB TR obtained by
RBQHn 20D APIhRRR! With AicAMoRPRUtacRis1¥ad Q:ﬁ@lﬁ‘ﬁk«ﬂo%ater-soluble
and, optionally, from about 4%t o about 30%

by
Mﬂwghns thegof Idaalkwbilmﬁthlyhamm@sn tchlpmide (DA DMAC) and polymers of
DADMAC such as DADMAC/acrylamide copolymers; cationic chitin derivatives

such as, for example, quaternized chitosan, optionally in microcrystalline distribution,
condensation products of dihaloalkyls, for example dibromo butane, with bis-
dialkylamines, for example bis-dimethylamino-1,3-propanes, cationic guar gum such
as, for example, Jaguar® CBS, Jaguar®C-17, Jaguar®C-16 of Celanese, USA,
quaternized ammonium salt polymers such as, for example, Mirapol®A-15,
Mirapol®AD-1, Mirapol®AZ-1 of Miranol, USA; ionene polymers and mixtures
thereof.

Examples of ionene polymers useful herein includ €, but are not limited to,
those set forth in U.S. patents 5,681,862 and 5,575,993, both of which are
incorporated by reference in their entirety. Further, the p olymers set forth in U.S.
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Cationic Polyners Suitable water sol uble cationic

pol yners are, for exanple, cationic cellulose
wdeniswarirves such as, for exanpl e, the quat er nPeaB2005/000449

hydr oxyet hyl cel |l ul ose obtai nabl e from Anerchol under

the name of Polymer JR 400(r); cationic starch;

copol ynmers of diallyl amoniumsalts and acryl am des;

geg@ﬁ%%%% Mh AMb HWsEPhERNE M@)r{)bfﬂéﬁaﬂe‘?&ﬁ bI?}%iYéE%ﬁ@e in its

or exanple, Luviquat(
euoirelgnsat i on products of pol yglycols and ani nes;

auat o 1L 266 SSlARHSN: ARl VRSB 58 SUER, SRerlrciues, butis not
H&htb@&? '&hﬁés%ﬂ‘%fi%%héd 3s Prota@am@tc@m HMOIBRIpelym e hiladelphia,

wheat pol ypept pol yet hyl enei mi ne; cationic
BAD pglryeummmﬂ 8, B@Jmuaé@mwoﬂl E8BapYayne, NJ)., polyquaaternium-16

AR PRt oyl BRR-ADE  Ectison, W),
b @?@a%ﬁiu"mg (EPoangaz, m)vpomlhlytaﬁﬁwh@m (BA SR MowersOlive, NJ),

and copol yners; cop mers of a crylic acid with

polpeRatgnivgi-46 | y| $fm chl or i YUPMer quat (PS50, NJ),
N

Ny)ﬂlaiiﬁtthwma{ﬁéﬂ@t}m@éqfners (EPI -DVA) or epi haI ohydr| n
reactjon products of po xni noani.des qbt ai ned .
Fact Pt oncBRsiE folhentiim SPERIEERY Ff d ea@r%ﬁgmaﬁ'dvenﬂon the

I f 0
SHEP, P 13O Ty R iy bt 001%

gatuy n'sﬁ%s optﬁoxﬂld\y)l\/ﬂ@nsalmiut as YoADRB@! 2Oy | aadi dptionally, from about

tioni tin rivatives such as, for
B3 et it dbir et Shie sa Him s RPbERy T
m cr OWﬁéﬁtlﬁEérF&%te‘?dl Mltd icBHAih OdmbseaREen DAt the preyedd it éntion, the
of di hal oal k for exarrpl e dtorono butane, wth

mtlgmfaﬂhk)anmqq@gter-fs@lp Ex}éﬂhﬁllnéf to the cationic water-soluble polymer is

B P LR B Y2 B SRy

fagudo(r): Oldatefut C. anese, USA, quat erni zed ammoni um
salt polymers such as, for exanple, Mrapol (r)A- 15,
ol (.r J,,I\flr pol (r)AZ-1 of Mranol, USA; ionene
= t Uier eof . Exanpl es of ionene

?8' Y "Bic8rpésRid lin NQBIm ehbolime@its BBtth@r @nipRkitiohdl dfedhe present
invention is a polyvalent cationic ion source or salt for providing catioraic ions of at
least two positive charges such as alkaline-earth metals, transition metals , or mixtures
thereof.

Useful polyvalent cationic ion sources include, but are not limited to, water
soluble salts such as aluminum salts, chromium salts, calcium salts, zinc salts,
magnesium salts, iron salts, barium salts, manganese salts, stannous salts and the
mixtures thereof. Specific water soluble salts include, but are not limited to, stannous
chloride, manganese chloride, calcium chloride, magnesium chloride, cak cium nitrate,
magnesium nitrate, and mixtures thereof.

When incorporated in the film compositions of the present iravention, the

cationic ion source is present at a concentration of from about 0.001% to about 10%
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those set forth in U S. patents 5,681, 862 and
5,575,993, both of which are incorporated by reference

wonodshe2a7ientirety. Further, the polyners set POTAB0DFI000449

U. S. patent 5, 256, 252 can al so be used herein and is

i ncorporated herein by referefjfe in its entirety. In
certain enbodi nents, the cationic water soluble

P i u QLA t 49Mad € boritidnaltf) f@8adbout 0.02% to
(R P Re: QU 80y AR g o

Pitioua @, piiveighRal)he woll floueonepositiom 10,

pol yquaternium1l 1 (ISP, Wayne, NJ).,

pol ygaat er ni um 16 ( BASF, Mount dive, NJ),

PolyYGUsl®ldyaust 24 (Amerchol , Edison, NJ),

pol'yquaternium 28 (ISP, Wayne, NJ)., polyquaternium 44

( BASF, Invotporated jiwecertail) embedipnentst ef Aheirpeawpopibasy of the present
Mount . Qi ve, NJ) . . . .
pﬁvwf% |abey P‘f%‘fri %oépll%}f d?arl‘rt'é ﬁ%ﬂl 238 ﬁ%dﬁ?n&p%londe’ potassium chloride,
Bk bR iith Sibeee, cORRINY BElbride] 2Mic Whyide, solil)m acedard, dodfim fluoride,
m xtures thereof. Wien incorporated.in the film

cendipes inhpenha ep Poiapurp mbeenhatc, o Ginates ypdivwa oxalile acidic salts

r is present at a concentration of
:‘A@%fﬁoglgaglh%k&ﬁ%}%ég%gbout 50% optionally, from about
0. 1% t Wirhdutorpdsted anthe fimtdoompabitigns offthe preatyt i vedtidds the water

to_about 30% by weight, of the filmco i,t]on,

VIRARPIE by SoPust Eitng FORERIrAoN éﬁﬁ%ﬁrpn@?ﬂ@ (g&)ﬁ’ﬁeto about 10%

a&aﬁfo%aﬁy,' RYBNH0RD 0.0188 t6 abb& 9%, bhE GRioRBIE, from about 0.02% to
er-sol ubl e polyner to the cationic water-sol uble

patoptYe, by Wekghitn of il wet2ffimiconepasiiont  1: 20, optional |y,

fromabout 5:1 to about 1:5 and, optionally, from

about 2:1 to about 1:2. The Pol yval ent Cationic |on

SAHIER: deRipar ated in certain enbodi nents of the

conpositions of the present invention is a polyval ent
cat i onAsionimsutagrests eyl diercin grclpgen il iarrynetalimggd do, the water-

i on f t i ti r . )
AR ot SRR PP Ay L AERRF RS i e ot i
t (e, ealdiurb)aiidylibulfint)yaral e twatatsohrblc sdlsrofsalfonsed monoglycerides
i ncl ude, but are not |im , er. so] ubl e

ted to, wa al t .
SelcRHCP BAYIAB T TAR (S 20 AR TS aPpdurLapeY hites (Rbodia Inc,

Zb&%bﬁx%), N%) and sodium coconut monoglyceride sulfonates are examples of anionic

surfactants of this type. Other suitable anionic surfactants are sarcosinates, such as
sodium lauryl sarcosinate, taurates such as sodium cocoyl taurates, sodium lauryl
sulfoacetate, sodium lauroyl isethionate, sodium laureth carboxylate, and sodium
dodecyl benzenesulfonate (Witco, Houston, TX). Mixtures of anionic surfactants can
also be employed. Many suitable anionic surfactants are disclosed in U.S. patent
3,959, 458, to Agricola, et al., incorporated by reference herein in its entirety by
reference.

In certain embodiments, the anionic surfactants include, but are not limited to,
sodium lauryl sulfate, sodium dodecyl benzenesulfonate, sodium C12-15 pareth-15
sulfonate (BASF, Mount Olive, NIJ)., sodium methyl cocoyl taurate (Croda,
Parsippany, NJ), disodium lauryl sulfosuccinate (McIntire Group, University Park,
IL), and the mixtures thereof.
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magnesium salts, iron salts, bariumsalts, manganese
salts, stannous salts and the m xtures thereof.

wepeawsiob2o1wat er sol ubl e salts include, but arePQoB2005/000449

limted to, stannous chloride, nmanganese chl ori de,

cal cium chloride, magnesium ¢hloride, calciumnitrate,

magnesium nitrate, and m xtures thereof. Wen

i ncor garat gd, | i | JobitiBAS 0Pfthd MeedRheifRBhtion, the

invenme%, &tgﬂxéogﬁaté%h%%:ﬂ%njﬁg%@g@P cle1 isopr es n? at a

s66ie Hurfatthinis geskiitoan sadonuent o d¥ditonoaladiy A 001% to about 10%,

10%ptional Iy, fraomabout_ 0.01%to, about 5%, and

epfiansHa frgm Lot Q05T 16 cbodo 6 %&Pgﬁ%ﬂb;’f‘% bt 0-01% to
B, W9 twdi kMO ORERREH &npdéfidar sol ubl e salts

?@%%?é’d\r@t eééllk’n certal n embodi ments of the

conpositions of the present invention are water

sol. uhl sfal ts such as sodium chl oride, potassium
gﬂﬂ@ﬁ?—&@f—aﬁﬁ%}ﬁesi um chl ori de, cal ciumchloride, zinc

chl or idRonis OflirkiRARE LG, a5 Oshiibfict bot@edsdnclgdrdi bun not limited
phosphat e, potassi um phosphate, sodiumcitrate, sodium

Quatbmabey, ammiodiven seiperndh eneioas ceidpyr dimiumeehlpride, dgnzalkonium

en.ncorpgrated i.n the film LLEons
ERG8ah SPTEReroh, SR Rat e TSR D O “yint Mmenyibensyt
BnPnAeR CaMH@, | Ddedfl dHihiadambnn)@hléride, Pobytkydtbytene and
optionally, from about 0.01%to about 5% and,

oprongharhing and pyxuggsdhred. 02% t o about 2% by wei ght,

of th il RS ic SRS aGhAR St limited t
Ani oni?%@g{tjaﬁ e %g%?gﬁ %’é{e uc]%?]nel? esﬁt‘r%&?%{g ﬁlacjg(,ﬁésbgﬁnalgr e not >
bétg t poridiniunt hehlvader pevipire dadbbmtafy regictsulGates, CA.),

bevglkontbiridr KAyl arep S dpdeyhgiar sl hloride
ﬁ[@l‘aflﬁmﬁ%d?ﬂ ng&{‘lg{ig}gsbﬂﬁ? Sg},ﬁﬁ@ iedfxnabs fdtdoy. aci ds

aving from carbon atons. Sodium lauryl )
sul f afVéhgnRhodipmratet jn Greafibor gompa3itioan dfstbhdi presend doyrgtion, the

nmonogl yceride.sul fonates are exa S Q atal 0
Coort el it QU R f Bt A Fip koB} 88 % to about 10%,
sphibatiyanbm Mt DTS toabess SBY e, asptidaaiynirdawbyht 0.01% to
sarcosinate, taurates such as sodi um cocoyl taurates,

sbeiit 3, bauysjehtsof the Hebfiln eompsiaim | aur oy
i sethionate, sodiumlaureth carboxylate, and sodi um

Method of Preparing the Film Compositions

The multilayer films can be prepared accordingly. In one embodiment, a
polymer solution containing a neutral or nonionic polymer, an anionic or a cationic
surfactant and desired active ingredients (where appropriate, together with auxiliaries)
is produced. This solution is coated onto an inert processing sheet made of plastic or
metal by knife or roller application or spraying processes. Drying subsequently
results in an initial film, also called the basic layer. In the next step, a second polymer
solution containing a neutral or nonionic polymer, a water soluble salt and desired
active ingredients (where abpropriate, together with auxiliaries) is produced. The
second polymer solution is cast over the basic layer and allowed to dry, resulting in a
tri-layer composite. Without being limited by theory, it is believed that an interface or
intermediate complex layer is formed between the combined water soluble layers such

that the complex layer is less soluble than the individual layers which are combined to



dodecyl benzenesul fonate (Wtco, Houston, TX).
M xtures of anionic surfactants can al so be enpl oyed.
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U S. patent 3,959, 458, to Agricola, et al.
I ncorporated by reference herghn in its entirety by
reference. In certain enbodi nents, the anionic

S %ﬁr@%@ﬁftéfrf&c@ ©r Liﬁ’t@nn&k‘éte %Bﬁlpfé‘itlaildr rfie%@lﬁn% Qn (ROGVYEN decreased
lauryl sul fate, sodium dodecyl benzenesul fonate,

s ediubiliteead mnpmoadmgmcmseﬁdﬁ@néoq BAsFof msewmultd}iyev dilm. It is

oSG A, pE0E P ot PRI R Bemecio

UgbMplex! fayerRablis fhdoh ,th@ﬁﬂerhé’tﬁmnﬁex\bwne@e tdl@lfg@@fenﬂ‘ﬁ'&nprowded by
incorporated in the filmconpositions of the present

i ge@ntdysh and, mpt@nalbmthe Spdiop tamntﬁ@ctmnésmwdad by the surfactant

con ntr rom about 0.001%to about 10%
o n ?&Aepﬁoggﬁwu{fﬁout 0. 005% t o about 5% and,

Opt i onddyt )manﬁlﬁlﬂzliﬂr@bmﬁ cOnddhtratinsabalitrat2d4 obywﬂﬁt gbluble neutral
of the wet filmconposition. Cationic Surfactants
CROIYBHIS sallieh ééifﬁ‘iﬁ%@(sbsth? dhssolutionyiates qf theshjy pralti-layer films can

| Bl H8ted q?‘a!stt?ﬂ"@rt sidv P ﬁ“ﬁl@kﬂﬁ?&s gﬁé Pége ST aFWH&PMQ 33 ditional

such as cet pyridiniumc nium
c bhlcamedtﬁs t}taemmm mnnaimkmlataihge dissilntiomomatemh rbsulrMnigJIﬁ],m.
st earyl

hyl b hl
trimet IQH ‘é? %Bm%g ﬁ%a? p@m&ﬁﬁf“ ;}@Wg{ h‘g?fé% agﬁra can be applied to

C@RORYhABINEE oﬁﬁﬁls P XdydF 8Smpdieeeofhe thitdA8Ydraidded in this case can
enbodi nents, the cati on| c surfactant includes, but is

nbevd eitherethet sameceaypospiani a8 iheusscend.osd deat (sSprometrival structure

atory roducts , Gardena, CA.), benzal koni um
C?SBPGFC% (dLg 1gonl‘éalrlawn NJ), dodecyl

tri met yesmatislyl o polaé aﬁut(d&fabdﬂtaﬁmhgcuﬂt arBedd€ror cationic polymer
Phl I | sburg, NJ), and the m xtures thereof. Wen
ited cigtive ipgredients{Waiip APEAPSIES, GPEether mlﬁg @Hiliaries) is

i gf’o%%é@nTh}srb%h?i%% Qb 5"65(0%%%%% I{rgceggggt%ﬂgeé%ad% of plastic or

ncentration Fom apout 0
O pteitad ntay Ikylife fmmmilabap@hc@ﬂﬁkﬁ)&% speayatzo ptocﬁ%es an]drying subsequently

8 etslp .g? y 1n¥t}aﬁ ﬁﬂ?&%@aﬂl@@ {())atm% lgy%(r)uin t%e nexty step, a%econd polymer
solution containing a polymer having a charge opposite the polymer in the basic layer
(or a neutrally charged polymer in admixture with a cationic or anionic surfactant or a
polyvalent ion source having a charge opposite the charge of the polymer in the basic
layer) and desired active ingredients (where appropriate, together with auxiliaries) is
produced. The second polymer solution is cast over the basic layer and allowed to
dry, resulting in a tri-layer composite. In this same way, water soluble layers
containing cationic water soluble polymers can, likewise, be added to water soluble
layers formed from a neutrally charged water soluble polymer in admixture with an
anionic surfactant. In this same way, water soluble layers containing anionic water
soluble polymers can, likewise, be added to water soluble layers formed from a
neutrally charged water soluble polymer in admixture with a cationic surfactant or a
polyvalent cationic ion source.

The drying step can be accomplished at room temperature or by heating.
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Met hod of Preparing the Film Conpositions The
mul tilayer filnms can be prepared accordingly. In one

wenhsdvrent , a pol yner sol ution containing a nedraBioo®000449

noni oni ¢ polymer, an anionic or a cationic surfactant

and desired active ingredientg (where appropriate,

together with auxiliaries) is produced. This solution

i s coage dm@ﬁltpﬁlaﬂﬁ 'tﬁ@%on@érﬁféﬁ%ﬁd REd Seed ofed8tePfsoluble neutral,
plastic”or netal % fe or roller application or

sqtiayicny piaie pslermersosglt(sbg andipéagtrai(s) {herdisnelution; rteg 9f the bi-
bl o B R 08 BARher F4RlredsBs bR ks being

i"on "cont ai'ni ng
Oéonﬁlﬁﬂé@ﬁﬁe%d@@ﬂoﬁﬁﬂq:faranaetm&m csObaiined t@ﬁiahlpal’ade thesiigselhtion rate
active ingredients (where appropriate, together with
aabtesuling 85Y. i s produced. The second pol ymer sol ution

is cas t [ owed to dry,

r esul t%ﬁ@l\flﬁﬁall er?@zrsn a%d%@Xse{au@g%b@H W thout bei ng

limt e’ﬂh@yrobbﬁef ¥ccotding ® the hm&nﬁﬁh tdndie @anriédhbwrfodic eominuously
i ntermedi ate conpl ex | ayer %ﬁ&_ned bet ween t he

cWbPaelVINgt eFhes letipPubsiralse uge HeORHBYOUSHIOggsiEY @e preferably
t I

HLELSinD, HESR, S LR RpbATTr e, avhaal B riBHPLD OERs i is

qmmlbhaqnlpamerp,le toasu Iany ngrtisobstiagesover al | decr eased

2]9 ! tj Elel iﬂ,‘{]hm F%Wgs?or %%Qe%lg N nﬁ(]glf %g?ﬁqui}chg\;g usmg L LI entional
Wil Bkl Bihold g’ﬂ:st @@h Ry i @Rtlosed HAUS tptééntsrﬁ 596 ,298t00L eung et

i nternmediate conp | ayer results fromthe

i alt andaC il BA0D&e \?\@ee;t atl heotbindrvgach evether¢ie dnqorenrpigd dyopference in
e ch Ia%fr and, optionally, the hydrophobic

i HELFAESns provided by the surfactant and/or pol yner

rml ecUh@gitioB1yra Aith dbyedg of e @)@é!@@ﬁninﬁfaﬁti(ﬁﬁﬁarabd manufactured
rati os of water sol uble neutral polyners,

s@ﬁﬁ&h@taﬂﬂ( g¥trusioeteghniguss guetoes ﬁhaft dscrgrediipd) Ebpate%trG 375,963 Bl
;Eﬁ f{Pan%V ar hér%: rfﬁ SraRRQ b?fq'k:fé%n%gl n@%ﬁ %gtn%[y sl over.

€sses 0 ayers-bei ng conbi ned are
addi tional paraneters that can be used to manipulate
t he di Ekolthithmsseasatfethofvariesulldyiersgcdni tamge Gpsmop et §O microns to

P 13 i S Bl S5t ) P FEYBD P20 cions and
C@m%n;x Grord NBoh 70 dnicadtBrtodghidng 120 hitksnsc aeptieadllyh e first or

ther the sane conposition as the second, so that a
slgmrhmgrhalz%rl casttiang tom akesi|lt micren toyalefiut 28rmifronsy eptionally from

about 3 microns to about 15 microns, optionally from about 5 microns to about 12

microns.

Optional Ingredients

Various topical and systemic actives can also be incorporated into the films of
the present invention. The term "topical or system active" as used herein includes
curative, prophylactic and cosmetic active substances or compositions thereof.
Examples of the conditions these substances may address include, but are not limited
to one or more of, appearance and structural changes to teeth, whitening, stain

bleaching, stain removal, plaque removal, tartar removal, cavity prevention and
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auxiliaries) is produced. This solution is coated onto
an inert processing sheet madegyof plastic or netal by
knife or roller application or spraying processes.

]]%F{}%Iﬁ ul'ﬁ?l%ﬁh@@ %{i/ﬁr Bf%é&ih}g %uﬂn@ @BcdsAll whdldsf lebiBhs, Al &®s, aphthous

the basic layer. In"the next step, a second
panllqemercoiad) sores, otnoﬂ]oahsaq:saesn doagh p@d/ymmmwm,rtgm seaitiyey (e.g. to

opposite th he basi c r

GuTEPSPIYE GRAgEl T URer PRSI SO o aspitipg fom the
OlcoAdikiOR4 ﬁb&}érafnﬁc&tﬁé}tcaﬁé'es JufPhymarGuihl profifesions e Additionally, the
having a charge opposite the charge of the ggl ynmer in

t Hdmbasf thd asesent mnentines preedseait fov drdating earent Breyatiagewounds,

B SRR 6N AE B Heks Bl s phgSho' B ilf o™

| ayer Hiftablel @padl tetiebsyfor 86 4h tand arbimda thier dral ayieity include any
osite. In this sane way vvat qubIeEa yers
coh Hinfengat i peparell Aok ApRat Fyieri8 thepral cavity and that

! 'plﬁ?\‘/}" ?lcﬁ&ﬁdtgeﬂe b Oerd bt BHH%' c?ra4 @&(@tﬁzsl 4 %99 e t%glcal oral

neu wat er SO m xt ur
chtafe a:nvamm ftel present fovettéont may gertel'albl ‘tsiﬁﬁrmnwhyut hat%rto about 40%

sol ubl e | t | ybl
o PR o ARgDss B RS EY Shdiear St e
| ayers r’fﬁ%rtﬁgi@alf &8 Ae Q&Weﬁ akin¢ ;ﬁ&%ﬁﬁl%%%ﬁﬁl%ay‘aﬁicliﬂ'e@nany of the

pol yne dm xture with a cationic surfactant or
p aktives| pmamoudiyl disvlesed om tioant.c . he'lfh]émdmgl ing mneﬁil-clalnlul@é’e list of

acc | i shed r oo ture heat i ng. By
ﬁagﬁg{ea?‘i“?fﬁs By ﬁ% gﬁetr}dyﬁttﬁo?{gsegﬁﬁwf%q s of wat er

sol ubl ez R&Htal dils 1By HeMnEluEd aNioPRbgocREddy MthSthe ﬁlms the present

salt(s), and surfactant (s%vE the di ssolution rates of

t hievepition. fsgkeritial pﬁwntablq upaberpia ageldeseribed frpdetail ipUS patents

SeURL s TGN SARS odibdiR hBYBh ANy e rc RN RY oAy

par e us mani pu

the di SB&HUWhﬁEhlﬁ@bﬁl\&ﬁ rﬂa@shﬂ ihtlaged inl the fibdslbf theraésent invention.
| ayers can added as _taught asgge The processes
adderastivg siabledor mwrmng Areseeclrd o thegrognicopytting of oxalates,

? g)&d)ﬂl’éﬁu Sh¥taPRETIPRLC P ated N er%:'ﬁﬁ{)ﬁat&u b5t 5 Afa8RIsUSRE mixtures
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shbeatsf. o?ultableaierwhé@tmnmur@s mopsle: Wyrbrogasparoxidet cafsiimeroxide,
pro esses it
um perox1de S carbamide peroxide, urea peroxide, sodium percarbonate and
mixtures thereof. Optionally, the peroxide is hydrogen peroxide. Suitable metal
chlorites include calcium chlorite, barium chlorite, magnesium chlorite, lithium
chlorite, sodium chlorite and potassium chlorite. Additional whitening actives may be
hypochlorite and chlorine dioxide. A preferred chlorite is sodium chlorite. The
effectiveness of whitening actives can, optionally, be enhanced by means of a
catalyst, i.e. a two-component peroxide- catalyst; system. Useful whitening agent
catalysts or catalytic agents can be found in US 6, 440,396 to McLaughlin, Gerald,
herein incorporated by reference in its entirety.

When incorporating peroxide actives, the film compositions of the present

invention can, optionally, contain peroxide active stabilizers. Peroxide active



possible in principle to use any inert substrates. The
filmlayers of the present application are

woamifoazz7ur ed usi ng conventional film making PCT/IB2005/000449

10

15

30

technol ogi es such as that disclosed in US patents
6, 596,298 to Leung et al. and £ 419,903 to Xu et al.
both of which are herein incorporated by reference in
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Agents that may be used in place of or in combination with the pyrophosphate
salt include materials such as synthetic anionic polymers including polyacrylates and
copolymers of maleic anhydride or acid and methyl vinyl ether (e.g. Gantrez, as
described, for example, in U.S. Patent 4,627, 977, to Gaffar et al. herein incorporated
by reference in its entirety, as well as e.g. polyamino propane sulfonic acid (AMPS),
zinc citrate trihydrate, polyphosphates (e.g. tripolyphosphate; hexametaphosphate),
diphosphonates (e.g. EHDP, AMP), polypeptides (such as polyaspartic and
polyglutamic acids), and mixtures thereof.

One of more fluoride ion sources incorporated into the film compositions as
anticaries agents. Fluoride ions are included in many oral care compositions for this

purpose, and similarly may be incorporated in the invention in the same way.
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Sui tabl e topical actives for use in and around the
oral cavity include any substance that is generally

woanmsiodz27ed as safe for use in the oral cavitypPanaB10bh&000449
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and mixtures thereof.

Anti-inflammatory agents can also be present in the film compositions of the
present invention as oral agents or topical skin and/or systemic actives. Such agents
may include, but are not limited to, non- steroidal anti-inflammatory agents or
NSAIDs, such as propionic acid derivatives; acetic acid derivatives; fenamic acid
derivatives; biphenylcarboxylic acid derivatives; and oxicams. All of these NSAIDS
are fully described in U.S. Pat. No. 4,985,459 to Sunshine et al., issued Jan. 15, 1991,
incorporated by reference herein in its entirety. Examples of useful NSAIDS include

acetyl salicylic acid, ibuprofen, naproxen, benoxaprofen, flurbiprofen, fenoprofen,

fenbufen, ketoprofen, indoprofen, pirprofen, carprofen, oxaprozin, pranoprofen,
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such as PEG 40 or PEG 600; zinc salts such as zinc
citrate; polyoxyal kyl ene bl ockpol yners (e.g.,

wehkasmazos) ; am nocar boxylic acids or salts thecemB2005000449

gl ycerols; dyes such as Blue # 1 or Green #3;
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efletirizine, tritoqualine, norastemizole, tagorizine, epinastine, acrivastine and
mixtures thereof; antitussives such as dextromethorphan, benzonatate, and
guifenecin.and mixtures thereof. Other useful upper respiratory actives and be found
in US patent 4,619,934 , herein incorporated by reference in its entirety.
Gastro-intestinal actives can also be incorporated. Examples of suitable gastro-
intestinal actives include anticholinergics, including: atropine, clidinium and
dicyclomine; antacids, including aluminum hydroxide, basic bismuth salts such as
bismuth subsalicylate, bismuth ranitidine citrate, bismuth subcitrate, bismuth
subnitrate, aluminum or bismuth salts of polysulfated saccharides such as aluminum

sucrose octasulfate or bismuth sucrose octasulfate, simethicone, calcium carbonate

and magaldrate (other examples of antacids can be found in 21CFR 331.11 which is
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agent s Aariddividualiessymeher@ofbination of several compatible enzymes can also

be included in the oral care substance or composition of the present invention.

Enzymes are biological catalysts of chemical reactions in living devices.
Enzymes combine with the substrates on which they act forming an intermediate
enzyme substrate complex. This complex is then converted to a reaction product and
a liberated enzyme which continues its specific enzymatic function.

Enzymes provide several benefits when used for cleansing of the oral cavity.
Proteases break down salivary proteins which are absorbed onto the tooth surface and
form the pellicle; the first layer of resulting plaque. Proteases along with lipases
destroy bacteria by lysing proteins and lipids which form the structural component of
bacterial cell walls and membranes. Dextranases break down the organic skeletal

structure produced by bacteria that forms a matrix for bacterial adhesion. Proteases
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Anti-inflammatory agents can al so be present in the
filmconpositions of the present invention as oral
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the present invention. These materials can be added as additional components for
properties other than those previously mentioned and can include humectants and
include glycerin, sorbitol, polyethylene glycol and the like. The film composition
may comprise the active substance itself, together with one or more active substance
enhancers, for example catalysts and/or potentiators to modify the release and/or
activity of the active substance.

The film compositions of the invention may additionally comprise additional
substances such as flavors, colors, etc. which may for example be deposited onto the
surface of the film or impregnated into the bulk of the film. The topical or system

active is preferably teeth whitening substance. The teeth whitening substance can
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astem zole, tazifylline, |evocabastine,

di phenhydram ne, tenel astine, etolotifen, acrivastine,
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laa)lt)ﬁ%l tamg@ﬁaft% bmzleig(dt agthe @ra:llmem}alstan@ and
oper anm de ents mhlch cteriostatic or
bact er e GHIle Aaeb TRy CRer qpﬁak% (.S-}@ecale/gaérﬂ laygr on a surface of a film
géxog’sa‘agﬁhﬁ&ﬁl HdveS UAeARLFEIXA el |rh£’y bgecfb%%'egaiﬁ@ ¢he above-
thronycin, or nitrofurantoin and ot’hers agents for
tdcfsambetﬂgﬁlm lpydrpet ingpregiadekthtd tha b@k dfahe fikp, material, or deposited
ted herein by reference

'hetWF%Il lgmrfsm?ta)}nu%ﬁ e;}gﬁ?orﬁsggnat erials useful for the

t r eat nRRthoels &f @ &nﬂ{gd s@bhicegapbh ofhet f8facebf film materials as
di sorders incl ud| ng anyl opectin, carragenmum sulfated
désscrbagsaboviogriet lglown, for example printing, e.g. silo screen printing, passing

between impregnated rollers, dosing, a pump and nozzle, spraying, dipping etc.

Methods of impregnating substances into the bulk of film materials are also known,
for example admixing the substance into the strip material and then forming the strip,
or exposure of the strip to the substance under conditions which cause the substance
to be impregnated into the strip. Alternatively, one example of the film material may
be a foam material, particularly an open-cell foam material, and the substance may be
impregnated into the strip material by introducing the substance into the cells of the

foam.
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hexaphosphate, or other simlar agents and m xtures
thereof. Nutrients may inprove the condition of the

wonrels/ezrity and can be included in the oral cRC®I1B2005/000449

subst ances or conpositions of the present invention.
Exanpl es of nutrients includeofinerals, vitamns, ora
nutritional supplenents, enteral nutritional

suppl epRNlsvic@BHHE iV eHtRE hiehERhrkeSWk Big 6£658S Vigible symbol,
agents such as nicotine nmay al so be incorparated in

tehg tekl matisnpodiade anarkof coRwapy degmtan #ge@f jceler, an an alignment
i ndi vi dual . engz: nati on of . o e
O "L Bhe REMRGATG P et TRCE 1y GO RS Bevice o

ora

Stib $de@NiLa Pfopep AR@Ehdrit O8ueH arl Kiegrpiees Gsature mesfor example comprise
Enzynes are biaql ogi cal catal ysts of cheniﬁé] reactiolg)iyi
insYmQlig show Eesuserydijehe ¥ay dippihgclexicershord ke whtlstanpdying the

Ok M 16 ik HEMn AGE Wfl@h .rgsfrbg%aﬁppf)f HeEdVRAL A fuu&REY Tor the upper teeth

substrate conpl ex. ex Is then converted t
radctwheh furatledowanceeth. | iThéy atgdherzyioe mdy bé made more visually

continues jts specific enzypati nction. Enz S .
REHHE. Seler &1 Bekepi o SBrYIOEUST diavers 4HR G bBrconventional
t Ld V. REpt cak: Sahd uar

PRy oS oy PRLARSR BB RIS AEM KRNy i st of
frdasticaline dpfirinbbleenateia driposite foathe sudficer @swhichrig attached the layer

pl agque. Proteases along with |ipases destroy bacteria
bcgfaaﬂéwge (BRTRS and lipi ds which formthe

st ructpgr alchC anpReen tsyboPastphliad teelbis Watthée, alGover layer can,
menbr anes. Dextranasés break down the organic skel et al

saptigoaliy, papmdigd cxvebyhehaonleali fortaxamplotaBrodectnt r Thisfagwer layer
bact eri, al hesion, Fro S nd . I 0 .
A R G R

deye| opugink ohechlyetibatls dpyiohslegKiengppliedttbehe film by pressing, e.g.
car bohégr ate protein conplex that bin al ci um

: ) ds
pelipenthedgatsiinentihe eqer byer E\wﬁ?@éwe@éh@ﬁlm-n t he
present invention include any of the comercially
avai | abl e proteases, glucanohydrol ases,

evidibgly frodddivessg TapichbarlSystaniadagives | i pases and
B Gl PP EAT b BEACHAG gormion o

lrﬂd& e5ASRSor TREImIRT £4iOE ri@?ecgﬁ‘eﬁgfop ABFHcA agf?iﬂ'ﬁ? Hrysdedase systemic
GbnaTint BNl comosTis b6 heswdsant i entien pieawgilarly useful for
ivrs}k\lli?erﬁgr{go'aogtﬂ Cslu%ejlgesc.:o enrélraXIy, the delivery of the teeth whitening actives
involves topicall}; applying the inventive film containing a safe and effective amount
of such actives to a tooth or teeth and gums in a manner described in US patents
5,894,017; 5,891,453; 6,045,811; and 6,419,906, each of which is herein incorporated
by reference in its entirety. The frequency of
application and the period of use will vary widely depending upon the level of
treatment required or desired, e.g., the degree of teeth whitening and/or degree of
topical wound healing/disinfection desired.

When applied as a patch for skin or mucosa, the films of the present invention

can be useful for problem skin areas needing more intensive treatment or for the

transdermal delivery of drugs. The patch can be occlusive, semi-occlusive or non-
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known nmout h and throat products. These products
include, but are not Iimted to antifungal, antibiotic

wanasaz7gesi ¢ agents; Antioxi dants are gener aPCy/1B2005/000449

recogni zed as useful in conpositions such as those of

the present invention. Antioxi,dants that may be

included in the oral care conposition or substance of
thenRIRS eMe ﬂoBié@lnéf OPstdrifel déflfes Htithe Pr&eROInvEMBH &8 Belcontained
Vitamn E, ascorbic acid, Uic acid, carotenoids

Vivithimi or Aoated auoties durfaced opdhg fHen oF de ppnlisd) to the skin prior to

RSP Ge A, SbRY i PLARBRHS ouleh B lfat initors

afth RUOMEShic GOTROM @léch(&&taosaeﬂa@gﬁmcsﬁxslacmpplmmﬁaﬁon 91701313 to
the oral care conposition of the present iInvention.

uBwiketiest el nOpéesiaBryt theefilm can bmermdisdias pighhpea domp @ﬁm@t therapy.
ac}t(am]'gite?%!f d*%il% %@é’ fa? 'sgﬁ&lns da?h’bl‘é%cdr%g}égn{“@%m%n‘ﬂé 3,598,122;

Aﬁﬂ% IlmaB ma{saj 3,0917\498 05}218625392‘ 014[&:141567984 pw em 4,435,180,
8,528 herein i ncor par at e rence

63
eﬁéﬁ? 8235, 4RP3addi t fonaP%%ard ?%‘% g%ﬁat étﬁi4§450?ray4 5%%83% 4,816,258,
L f-1hh t
SRR A6 A 7, TSOTRAS hd 8010791, 8F KA are ercin incorporated
Cloymederendesin ftlogir qutiorpier Mcﬂs/embdnamonbms@dmts@ withgvinedigingl delivery

IR S0 Lo DL L0, o e

Theo kﬁd@d}%ﬁﬁg§&kkgﬂfﬂﬁymﬁﬁgﬁfISe t he active substance
itself, together with one or nore active substance

enhancers for exanple catal ysts and/or potentiators
to nodify the release and/or activity of the active
substance. The filmconpositions of the invention may
additionally conprise additional substances such as
flavors, colors, etc. which nmay for exanple be
deposited onto the surface of the filmor inpregnated
into the bulk of the film The topical or system
active is preferably teeth whiteni ng substance. The
teeth whiteni ng substance cantake the formof a

per oxi de-contai ning gel. Suitable gels may be based on
gl ycerol containing a peroxide such as hydrogen
peroxi de or an organi c peroxide. A suitable gel is
that disclosed in US-A-3,657,413, for exanple that
sol d under the trade mark
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PROXI GEL by The Bl ock Drug Conpany (USA) (since
acquired by d axoSmthKline pic). Oher suitable

weoenwsyovzbsi cont ai ni ng gels are for exanpl e di scPOSABR0DFI000449

the art references cited above. The film may have the
topi cal or system active deposited upon its surface. A
pH adj usting agent may al so be added to optim ze the
storage stability of the gel and to nmake the substance
safe for the oral tissues. These pH adjusting agents,
or buffers, can b e any natiamlesphi ch i s suitable to
adj ust Qr e ' :
mat eri & Tl{mb B ’(}o%opotsﬂ? ﬂ‘fu%t?%g(f kl)% n‘i‘gﬁ&?{@o aylg%_f#lgﬁ Bt Sstrate specific
p&asglatets oﬁtﬂdﬂ fillan b}bdm@mltldﬂs ofitheresent fmyanidodi, eyt are not intended
sodi um stanpnate, trjethangl amne, citric acid, ) .
hswobeolérmt@& thergeh dOth@dmaRHER N (an %Sdald@f}%ﬁnn‘ax fhgnakilled artisan
f binafle Ypirt A4 d 8GRl 1A § fvefdgd in

??(?gldg a}&g iaruntg sg as just the pH of the

Subst afid e epemplofingolo sfitm onomhpostiesi tcabl bevatcuuarede bgy conventional

out. 4.5 tp ahout erably from about
BohtagoBan g s giouRhr GEPPOPb HRABbA R 5 b feht percents
Tand TBEIRE AdhsS LR AJEREE AT 814RET flldrY RUCSENbrthN 8Re listed
anount of from about 0.01%to abouf 15% and preferably
ffommlabmst terefve, t compotet thedisthy oaginghentsfandhanyomeihor materials
care. nc For ex§nple a gel may be deposited
d"i‘srs%céel S‘éc | SPROERSS "surface of a filmlayer as
descri bed above. Alternatively a gel may be absor bed
into the abovedescribed film] a or i npregnated
into the bulk of the film KB or deposited
between | ayers of a nultiple Iayered film Methods of
deposi ting substances upon the surfaces of film
nHlicefollawmgds anl esadipleed aahwividagerdilkinefithe pfesent dxaanpiog.
printing, silo screen printing, passing between
|npreglrf"’e‘t’t%iiL rol lers, dosi ng, a punp and nozzl e,

SH] YiiOf di ppi ng etc. Methods ngddmr%[%ﬁl rgce 0

stances into the bul k of fi eria e also

kadmzcy;frqul_ex]Mpsteé adm Xi ng the2%uwstance into the

rin _mmmtaori formna tho ctrin or _avnoclira

CIToTT 1 UI T O CAPUSTIT

o¢aIF1H€’ @%lPT‘ﬁe i‘lglyfiFRéJSsubst ance (RdEP "EBndi ti ons whi ch

T Ce 10 be 1 Npreghas Nto The STTi
Aﬂ dWies WX/ BP np ﬁz.@ (i?ﬁr/dv p.

t er nati vél y, one exanpl e of | m material my

Layer 2
Ingredient Amount (weight percent)
Povidone, USP K-907 15% wiw
Sodium Alginate’ 2% wiw
Purified water, USP/EP 83% wiw

" Hydroxypropyl cellulose, Klucel M CS, Hercules Inc., Wilmington DE.

2 Polyvinylpyrrolidone USP K-90, International Specialties Products(ISP), Wayne,
NJ.

3 Sodium Alginate, Pronova UP MVG, FMC Biopolymers, Philadelphia, PA.

In a suitable container (A) water, calcium chloride and hydroxyethyl

cellulosde are mixed until a homogeneous solution is formed.
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be a foammaterial, particularly an open-cell foam
material, and the substance may be inpregnated into

woOheosaw227p materi al by introduci ng the subst aneeTiiBi005/000449

the cells of the foam The device of the invention may

be marked with one or nore vigible synbol, e.g. text

matter, a trade mark, a conpany |ogo, an area of

col or, 0k @paratd gomnRiner (BRtvte, pucidoas, and/iakiitdte dré meixed until

or notch etc. to assist the user in appl yi ng the

déigicddeed andamioret h in a proper ali gnnent. Such an

al ignnent feature may for exanple conprise a synbol to

show t he user which way up the device should be whil st

appl ying the device to the teeth, or which of a pair

of the_devices i nt ended .f the u . teeth and .

m ch TBF coments 6\%@1‘%‘&%‘\ wr?neg el 2 {) ﬁ@l@é&ﬁl&gﬂ%w% non-stick
cé“%f %%iﬁ%mé’tu% 'tﬁ@ fﬁ‘ﬁqla%r SERE Sven@ve %ﬁ)ltl layer film.

Suc o e appli by conventional printing

kam;efss}e:se:r ceang)pnendlky b@dﬂ@hﬂl’{ﬁﬁr waimgijr flowkj et pr| nting

et f t t [

ot er i € GISOLF o8 COBATRG it FiRE G20 OdRoE (S RREa g he above

t f@cliveefirsPlayenatRe st ReeraBleai folm thé s&do@b 1ayerioTithd thulti-layer
plied to this surface, a cover |ayer can,

nmbol is aio
o%lm ofib¢ ¢ast laiyerecaappriosal pbedriedendey msem aif@ewexanpl e
to protect it. This cover |ayer may be transparent or
translucent to allow visible synbols to be seen
through this layer. Such aEgsmple llayer can,
optionally, be applied to the filmby pressing, e.g.
rolling, the material of the cover layer in contact

[

S IRE b S BPHREE i HrekGihe APb LRl pR3q pvention.
i nventLayerclan be used where retention of the topi caI

r cyctom ~ Ant i yn 1 I'Qf‘llll IFQ!‘I for tAant ~nl V-3 VIR AV oF
9 Yy | acotnr vy

ab’&'j UF"é’s;/s;\ém (v:balb;olrptl on. 'F@P?Pﬁ(%%ﬂfd%ﬁrf‘?‘ﬂhs of

mﬁften 1&&@@&1&&65@6 parti qby Ay useful for

tooth” surfaces. Generally, the delivery of

t@hltctsee‘t h V\,hi tening acti ves in /dl%lwséwt opi cal Iy

npl i antivo film ~n a_an

a aventive—film-con H-rg—a—safe—and
g?y‘%rg;%ﬁdl‘&éteémﬁpof such actives 57/ tooth or teeth

and guns in a manner described in US patents
5,894,017; 5,891, 453; 6,045,81 1; and 6,419,906, each
of whikfydr2 herei n incorporated

Ingredient Amount (weight percent)
PVP/VA Copolymer 20% wiw

Carboxymethyl cellulose® 2% wiw

Purified water, USP/EP 53% wiw

Anesthetic agent base (lidocaine base) 25% wiw

' Hydroxypropyl methylcellulose, Benecel MP874, Hercules Inc., Wilmington DE.

2 Chitosan, Protasan UP CL. 113, FMC Biopolymers, Philadelphia, PA.

3 PVP/VA Copolymer, Plasdone S-630, International Specialties Products(ISP),
Wayne, NJ.

* Carboxymethyl cellulose, Aqualon CMC 9M, Hercules Inc., Wilmington DE.

> ALB CG 35% hydrogen peroxide solution, Atofina, Philadelphia, Pa.
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by reference inits entirety. The frequency of

application and the period of use wl|
wdepsrnd221g upon t he | evel

desired, e.g.,
degree of topica

When applied as a patch for skin or

of treatnent
t he degree of teeth whitening and/or
wound heal i pg/ di si nfection desired.

vary w dely
requi r edCTAB2005/000449

mucosa, the filns

of thepr gsenitabBVv edhiafer CA ))bewhSe Ubhifddhn, Pr okl elmydroxypropyl

skin areas needi ng

nore i ntensive treatmsnt or for

tmethslste}luﬂasd@ée mxadyungi a hom@genephle splatioh icampd.

occlusj ve.  Serl.- ot 'Aé%'iéf
or s §lt 2ActOE f( h

aﬁ‘r’re

Iu5|v

as o?eﬁ oxg/?neetlt&)ﬁple a Ulose, and

QC&UcéimefbdséMrbIﬁhﬂecbjntﬂﬁﬁhﬁdecpﬁnd bﬁf@ﬁf.face of the film
or be applied to the skin prior to application of the
film The filmcan also include actives such as

chem cal

initiators for exotherm c reactions such as

those described in PCT application WO 9701313 to
Bur ketTheetoraénts Cptomtniakl ¥, ist then fohbtnatcrtu@lrhia tldpldse dnad non-stick

nigfgt as a form of ni ht t her.ap

&t ﬁa@mssfgws%lra 8 %E%cﬁebé’&t lﬁng

S TGt B o

npl f f ul
(Sfe%hﬁgpg/%?lgveu multl layer,

?SH 343

4 573 "9939¢0n4¢r588f B@0aingr, B45 th&Prast, a?@éslﬁlﬁhldgnsﬂﬁo%&he above

RGP 83y e B e SRR ER i

5, 004, 610

rsgfﬂ%l axert (ﬁt@t}hp multl-layer

ea%étﬁ&kvﬁlnﬁcné/&%t 16 5STERA byuéﬁaag%@dr% Wdehwakangdesweal

delivery are disclosed in U S

Patents 5, 843, 468 and

5,853,751, both of which are her ei n i ncor por at ed by

reference in their enti ref% qn’gﬂ
conpositions illustrated 1 *11Y Owi

es The film
ng exanpl es

illustrate specific enbodi nents of the film

conposi tions of the present

i Theelodle

i.nvention,

Wing inan exsmplef @ Aertdayverotesdt whiignmechim gfgthe present

but are _not

3§ngg undertaken by the skilled artisan w thout
eparting fromthe spirit and scope of this invention.

Al l eﬂﬁmphlfl ed film corrp05| tions can be prepared by
convant i Al f ormid-atinon nd 1 no
aﬁﬁﬁ%lﬂﬂi amounts are |isted asAﬂ@ﬁﬁﬁﬁ“ﬁﬁﬁ%éﬁfgﬂ%hd
qidgg g}gtgp OhetiBlEIARLS such apygbj ts, fifrer, and
s fror ﬁgw'?'he 1IWFéSt ed fornul atibns, ther ef or e, conprise
tSodivn $kegl SBogenent s and any .366 wimat eri al s
Purified Water, USP/EP 98.5% w/w

Layer 2
Ingredient Amount (weight percent)
Povidone, USP K-90 16% wiw
Sodium Phosphate Dibasic 0.2% w/w
Purified water, USP/EP 76% w/w
Hydrogen Peroxide 35%’ 7% wiw
Glycerin, USP 0.8% w/w

' Hydroxypropyl methylcellulose, Benecel MP874, Hercules Inc., Wilmington DE.
2 Polyvinylpyrrolidone, USP K-90, International Specialties Products(ISP), Wayne,

NJ.
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associ ated wi th such conponents. Exanple |I. The
followng is an exanple of a multi-layer filmof the

wonres@ar27i nvent i on. Layer 1. Hydroxypropyl cel PQraBmp5/000449

Klucel MCS, Hercules Inc., WIlmngton DE. 2

Pol yvi nyl pyrrolidone USP K-90y4 I nternati ona

Speci alties Products(1SP), Wayne, NJ. 3 Sodi um

Al QIIIEREE; 358% ﬁp&%gewerdw@e sdTtMo Bl AREhY MR delphia, Pa.

Phi | adel phi a, I'n a suitable container (A water,
caIC|un1chIor|de and hydroxyet hyl cellul osde are n1xed
until I henitaddan emisinen(Al weterj sodiamntedryl sulatse pad Ayéroxypropyl
con wat. er ovi done, and inate are m xed

el leaT et g i F BPRP S SHeERE & Broednt o ner

Ais 1hen &Rshtdtofifntl B8) | WAL ERNiRhed sG&lﬁnﬁPhSiﬁ;ha‘ce dibasic,
surface at roomtenperature to formthe first layer of

t glgcériny end hydroganl frerexidey/me nfik duntihéissodead dandyeiforan
optionally be dried under warmair flow The contents

of container B is then cast at desired thickness over

the abpye cslaens bbeenthinesSh dsagheh cabt stouirb@ MEekRisslog 4 Aon-stick
formthe second |layer of the multi-layer film The

c%vgface al/mon: empstire rﬁ@rfcmn e st byeuatidie ipgentivaitpulti-layer, teeth
teme%ﬁHPl ?hé !:E{shl-gpgr Ja #) @%{ fl;]ec' dA& &R .a?m%fxr flow.
| - m o

yer anes e presen I nvent i1 on. ’
Layer Thdgahtentypf OwhlnaiEBhyltheﬂl lcadt o elesiBahtdedneddP8vet, the above

FETEAR G T T
91‘(1}' §Ff§1f“hs dﬂﬂ:ecaé‘t'l%bg can B CgﬁBﬁ‘a@fy' RBedIRREH @'Lcutlh @i flow.
Product s( I SP .4

Wayne, rboxynet hyl cell ul ose,
Aqual on CMC 9M Hercules Inc., WIlmngton DE. 5 ALB CG
35% hydr ogen per oxi de sol Etl on 6\2{"0“ na, Phil adel phi a,
Pa.ln a suitabl e containe chi tosan, and

hydr oxypr opyl

The following is an example of a multi-layer, teeth whitening film of the present

invention.
Layer 1
Ingredient Amount (weight percent)
Povidone, USP K-90' 14% wiw
Sodium Lauryl Sulfate 0.6% w/w
Hydrogen Peroxide 35% * 8% w/w
Purified Water, USP/EP 77.4% wiw
Layer 2
Ingredient Amount (weight percent)
Chitosan’ 2% wiw
Purified water, USP/EP 98% wiw

' Polyvinylpyrrolidone, USP K-90, International Specialties Products(ISP), Wayne,
NJ.

> ALB CG 35% hydrogen peroxide solution, Atofina, Philadelphia, Pa.

3 Chitosan, Protasan UP CL 113, FMC Biopolymers, Philadelphia, PA.
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met hyl cel | ul osde are mi xed until a honbgeneous
solution is fornmed. In a separate container (B) water,

weoehemsdorg] car boxynet hyl cel | ul ose, and | i docaPQ&/1RAS&F000449

are m xed until dissolved and uniform The contents of
container Ais then cast at desired thickness on a
non-stick surface at roomterrperature to formthe
first |ayer. v,
film é%lélgag):l {xgh?aeﬁrl&c eri gﬁg(\#n Lg\gr‘fff Sul ggttoggn Peroxide,
WafidrP&tiflotd @é\lrmﬂ'éaﬁnﬁﬂ ratheﬁiogermfoue @dSlItuabﬁl & faned? t h en
cast at desired thickness over the above descr.i E
first Ihgsppastte cORFNCEReMaig @ dr Chitos A ARHE GBI dissolved and
| aygs,f the nulti-layer, anesthetic film The cast
| ayer can optionally be dried under warmair flow
Exanpl &ht Icbnteftseoff aintadmir vy 15 hemncask anpésiredfthiwkness on a non-stick
mul ti-1ayer, teeth whjt e present
RSB o6 Roorh AGTRReratuBotc, ST e bt e i e BB gutti-tayer, teeth
| DiRERAE IFPRATHOREG &)k bﬁﬁoﬂ?’oﬁﬁH? be (LS lmd By aildiod.
ALB CG 35% hydr ogen "per oxi'de solution, Atofina,
Phi | adel phia, Pa. In a suitable container (A water,
sodi um |l auryl sulfate, and hydroxypropyl
met hyl cel | ul osde are mi xed until a honbgeneous
sol ut i gRe icBnfets FFbonlahe B BPREAt @sCANdRird® thiCBlesv@tef the above
Povi done, sodi um phosphat e di basic, glycerin, and
hgencrbechfipse dayer dleroamelempgegire foifprma it ficord laé’ﬁﬁ of the multi-layer,
u o n
d%g*‘ﬁﬁ&@‘?ﬁﬁ%ﬂ%gsgﬁ%%a%g ﬁ&er c%ﬂto?)'tl{éﬁgl LP’A?é §r1éch?lﬂie? drmAir flow.
tenperature to formthe fiEsimipdy¥r of the inventive
multi-layer, teeth whitening film The cast |ayer can
optionally be dried under warmair flow The contents

t [ 0
R IR s 2 By oA 18D B8 R RE TP T present
f orvemtidre second | ayer of the nulti-layer, teeth
whitening film The cast |ayer can optionally be dried

bavs L

under ir flow Exanple IV.
Ingredient Amount (weight percent)
PVP/VA Copolymer’ 10% wiw
Poloxamer 5% wiw
Cetyl Pyridinium Chloride’ 0.2% wiw
Hydrogen Peroxide 35% * 6% w/w
Purified Water, USP/EP 78.8% w/w
Layer 2
Ingredient Amount (weight percent)
Carboxymethyl cellulose® 1% wiw
Purified water, USP/EP 99% wiw

' PVP/VA Copolymer, Plasdone S-630, International Specialties Products(ISP),
Wayne, NJ.

2 Poloxamer, Pluracare L-44 NF, BASF Corporation, Mount Olive, NJ.

3 Cetyl Pyridinium Chloride, Spectrum Laboratory Products, Gardena, CA.

* ALB CG 35% hydrogen peroxide solution, Atofina, Philadelphia, Pa.

> Carboxymethyl cellulose, Aqualon CMC 9H, Hercules Inc., Wilmington DE.



The followng is an exanple of a nmulti-layer, teeth
whitening filmof the present invention. Layer 1

weabosxovzezh pyr rol i done, USP K-90, | nternati onal PCT/IB2005/000449

10

Speci alties Products(ISP), Wayne, NJ. 2 ALB CG 35%

hydr ogen peroxi de sol ution, Atgfina, Phil adel phia, Pa.

3 Chitosan, Protasan UP CL 113, FMC Bi opol yners,

Phi | adel phia, PA. In a suitable container (A water,

Sodi u ULy; I r Xi : i

are m'm>1<111é E%llttaibg‘j gf) oﬁrrlgrg g% gogjgfeg’o Ieﬁg}?o%ﬁ?gn@g? rr(gggﬁ(?érzl ngluracare’
s Eydraiee Pennide] aet PleR)oneatremixamddinGhk hosmgemaoes solrgan is formed.

until dissolved and uniform The,contents .0 nt ai net .
ATt HoRSORAE SemadiUB N T e ety el Reare Hixed untl
SUIEQGE ald dpmht enperature to formthe first |ayer of

the 1nventive nulti-layer, teeth whitening film The

cast | &hercontantsaytdootaaler yA hie tithni endt ahdesiredethivkagss on a non-stick
flow. The contents of contajn is then.cast. at .

ST ioed e ety teie o B e Taedcit BEATRRiYE dpyer fim.
atrht efMdyenBer Bhidhalst e driddmidee wagaandidwyer of the

mul ti-layer, teeth whitening film The cast |ayer can

opt i ondhg porfentdof edniginge B warhenadapt §t dnsire@Eikigpiass yver the above
The f.ol | owi IS, .an e e of L1 - .
e B4 Pt S RPmer PR ool secBuE byt B it
2 tdefiOWRiIineY fIANOTING casiay@héanpptioadily) béan &byder iy air flow.
cellulose 1% ww Purified water, USP/EP 99% w w PVP/ VA

Copol ynmer, Pl asdone S-630, International Specialties
Products(I SP), Wayne, NJ.
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2 Pol oxaner, Pluracare L-44 NF, BASF Corporation,
Mount Aive, NJ. 3 Cetyl Pyridinium Chloride, Spectrum

woabwsroat oty Products, Gardena, CA. 4 ALB CG 359€T/1B2005/000449

hydr ogen peroxi de sol ution, Atofina, Philadel phia, Pa.
5 Carboxynet hyl cellul ose, Aqual on CMC 9H, Hercul es
Inc., WImngton DE. In a suitable container (A water,
CatyA TRy A e $hl ori de, Pl uracare, Hydrogen

Per oxi de, and Pl asdone are m xed until a honpbgeneous
solution is forned. In a separate container (B) water
and Carboxy. y Lxed il: di ssol ved
aﬂ‘d unf\flgﬁl)r{ﬁmggf%égt%%%léﬁ%’gﬁ g} a{:ng%dtaggﬁé?%ﬁl%n ‘hen cast
at desi.) edfifshwatenesigbletayerrompsikingk surface at room
tenperature to formthe first |ayer of the inventive
mul ti - | ayer apeptral watks selable polymet: @8 optional Iy be

dri ed unqgj' a‘ﬁ@f#@g@hﬂ’caﬁiéﬁi’&ioﬁ'@@ur@@ments of container B

i s then cast esired thickness over the above
descritet first |ayer at roomtenperature to formthe

second Layer of the Iti.-1ayer, teeth whitening fil.m
- The cad? FEg WS-t ST FOBRritng &n s T HGPIF polymer

f 1 ow. VHRT el el INER dr Si1nd cophiilidid disgdﬂ%saof&i@ﬁ&ses in water at a

al one, filmconposition, conprising: a. i rst

wat er - sitd slbwer thay eny efshpindividgal watey-safuble layesd. wat er
sol ubl e polyner; and ii.) a polyvalent cationic ion
source; and b.) a second water-soluble |ayer

conpri i fikh @BmPHEIAGH GcovbiBly SO €, ROkiNE theri@ltel Rvater-soluble
the nmulti-layer film conposition dissaolves or

di sper B¥mien invelsptedt fremy thee siupnesnsishias enhydpxymgyl cellulose,
RS A U Byl RSB i

accor ding erelh

wat er - sdhuldskee p@blyvaiylpwarsiédomes ed potyoint pgrgidonp/vinyl acetate
consi sting of hydroxybutyl cellul ose,
hydr ox§ART A et hyhy%é’FYRFPB}éle, hf&?@%&ﬁé&lwema | gpghgcellulose,

hydr oxypronyl |I§2§1‘%‘v' 1YOHOD ¥h Pk 1B} dsdRGSo 1.
pol yvi %@Ppy?fgfglq%%dyn’e/w ﬁ? acetate cclapol 5mer,®

hydr oxypropyl nethyl cel |l ul ose, nethylcell ul ose,

3. A film composition according to claim 1, wherein the polyvalent cationic ion
source is selected from the group consisting of aluminum salts, chromium
salts, calcium salts, zinc salts, magnesium salts, iron salts, barium salts,

manganese salts, stannous salts and mixtures thereof.

4. A film composition according to claim 1, wherein the anionic water soluble
polymer is selected from the group consisting of sodium alginate, pectin,
carrageenan, carboxymethyl cellulose, sodium polyacrylate, sodium
polymetacrylate, sodium maleate/methyl vinyl ether copolymer and mixtures

thereof.

5. A multi-layer, stand alone, film composition, comprising :
a.) a first water-soluble layer comprising a cationic polymer; and

b.) asecond water-soluble layer comprising an anionic polymer
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pol yet hyl enegl ycol , polyvinyl al cohol and m xtures
thereof. 3. Afilmconposition according to claiml,

wohers@oe7i he pol yval ent cationic ion source i SPSENBWIE0449

fromthe group consisting of alum numsalts, chrom um
salts, calciumsalts, zinc salsys, magnesi um salts,
iron salts, bariumsalts, manganese salts, stannous

sal ts andeil ht Wils1dyBe 58R fcordposfidnl diBdHAIRASdibpees in water at a
according to claimI, wherein the anionic water

sol ublretepbdwerghan anyoé thedndinti duad watdrsolpbirleyednsi st i ng
of sodium al gi nate, pectin, carrageenan, carboxynethyl
cel l ul ose, sodi um pol yacryl ate, sodi um

pgl yneiagty lcatBositfhdebrdiml ealchlimes, yhervinniib cetifiele water soluble
copolynmer and m xtures thereof. 5. A multi-Ilayer

stand ablomsr i selesied drepodietaronp cepsipingslrgitosas, polyquaternium-10,

first ter-sol ub er. conprisi Loni R
pol yreb o R AL oA GRIBE S, PR PR A 5, polvauatemium
conpri ggng an ani oni golgghatereriwiesei n the nul ti pohyesternium-46,
filmconposition _dissolves or. dispefses,.i r at

: . . N ilgatg ?
rate sPehmnyinyaRlideny/dmeprlamizgpiaryl dpethasrulamige ygnpelymer and

| ayer Smi;@nﬁrétﬂ&éd}q conposition according t o claimb,
wherein t

e cationic water soluble polyner is selected
fromthe group consisting of chitosan,
pol yquat gr ni um 10, pol aternium 1l 1 . _
b6t yauAt B eaRPABToT e £ MU S47STY BSAuPHF drater soluble
28, pohygRt §§ RéIEE dronP Fhe/ ‘#’iéﬁﬁr&hﬁﬂﬁ@ of sodium alginate, pectin,
pol yvinyl pyrrol i done/ di met hyl am nopr opyl )
met haceagtageémde, ceopbbxymesthdnd celliloss, e ssadipeopolygerylate, sodium

e TRl i S5 QU T3l By O bt and mixtures

group gereEsting of sodium al gi nate, pectin,
carrageenan, carboxynethyl cellul ose, sodium
pol yacryl ate, sodi um pol ynet hacryl ate, sodi um

TR o MG B S SO AR, B
conposhul) i Ofigst wekpsdlshladiyer comprising :
i.) a neutral water soluble polymer; and
ii.) an anionic or cationic surfactant;
and
b.) a second water-soluble layer comprising:
i.) aneutral water soluble polymer;
ii.) water-soluble salt
wherein the multi-layer film composition dissolves or disperses in water at a

rate slower than any of the individual water-soluble layers.

9. A film composition according to claim 8, wherein the neutral water-soluble
polymer of the first water-soluble layer is selected from the group consisting
of hydroxyethyl cellulose, hydroxypropyl cellulose, polyvinylpyrrolidone,
polyvinylpyrrolidone/vinyl acetate copolymer, hydroxypropyl
methylcellulose, methylcellulose, polyethyleneglycol, polyethylene oxide,
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a.) a first water-soluble |ayer conprising : i.) a
neutral water soluble polynmer; and .) an anionic or

woabismazoisurfactant; and b.) a second wat er - sBCTAB®05/000449

| ayer conprising: i.) a neutral water sol uble polynmner;

ii.) water-soluble salt wherei;p the nulti-layer film
conposition dissolves or disperses in water at a rate

S| omrpélgaﬁy@ﬂé/ ofidel BElypRPyYnE URldeVEIbEE cHUIWREE polyvinyl alcohol
| ayers. 9. A filmconposition according t o claim@8,

wher ei md mixteresithesgofwat er - sol ubl e pol ymer of the first

wat er-sol ubl e layer is selected fromthe group

consi sting of hydroxyethyl cellul ose, hydroxypropyl

cel.| ul asim Rehipysitivh Peco@ingdanelaim 8, wherein the anionic surfactant is
pol yvi nyl pyrrolidone/vinyl acetate copol yner, _
hydr ox§gieces fromethigygresp Icangsiing efetodiime dauryl gy éate, sodium dodecyl

pol yet Qé(ﬂ %Hgsgif&?%’ pol yet hyl ene oxi de, pol yet hyl ene
oxi de/ poZI ypr opyq €ne oxi de bl ock copol ynmer, polyvinyl

al cohokodamel @i2xtpatethi-hersaifbnatd, Godhint indthyd aopedi thinate, disodium
according to claim@8, wherein the anionic surfactant

i s sel B8 gufepRsinal adanistEenidesel-ng of sodi um | auryl

sul fate, sodi um dodecyl benzenesul fonate, sodi um Cl12-

15 pareth-15 sul fonate, sodi um nethyl cocoyl taurate,

dilsodi Anfilnawomipostibh esuadingatoeclamd Spiwhiersie she battemdd surfactant is

11. Afilm osition according tq claim8, erejn .
the caPfERPETal P SR g et BEget] IF BHIERE R Glspbehzalkoniurm
consi sthiBedQf108ELY kriR¥itytinth A VIS deandisReakE it dem

chl oride, dodecyl trinmethyl anmoni um chl ori de and

m xtures thereof. 12. A filmconposition according to
l.ai m §, erein the water-soluple salt i.s selected .
icom ¢ R OB GEPRNET A TR E R BT o Sihepy B8 b Srubie salt i
pot asskelBrie RN G grAPNesisisihg Wfabimen cBRideUpbtassium chloride,
chl oride, zinc chloride, sodium acetate, sodium )
magnesium chloride, calcium chloride, zinc chloride, sodium acetate, sodium
fluoride, sodium phosphate, potassium phosphate, sodium citrate, sodium

oxalate, acidic salts thereof and mixtures thereof.

13. A multi-layer, stand alone, film composition, comprising:

a.)a first water-soluble layer comprising:
1.) a neutral water soluble polymer; and
ii.) an anionic surfactant;

and
b.) a second water-soluble layer comprising a cationic water soluble
polymer
wherein the multi-layer film composition dissolves or disperses in water at a

rate slower than any of the individual water-soluble layers.

14. A film composition, comprising:
a first water-soluble layer a cationic surfactant;

and
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fluoride, sodi um phosphate, potassium phosphat e,
sodiumcitrate, sodiumoxal ate, acidic salts thereof

wanasmoxt7ur es thereof. 13. A multi-layer, stan#CaiiBwes/000449

filmconposition, conprising: a.)a first water-soluble

| ayer conprising: i.) a neutrg} water soluble polyner;

and ii.) an anionic surfactant; and b.) a second

wat er l?‘?lalé%&ldlv?a)(&[soqﬁmpﬁﬁéf E‘(Qn}?l—xﬁl@é vy 511'116n1‘@a$'£5r soluble polymer;
sol ubl e pol yner wherein t nul [Fayer fil

conposwhdérein the m@mw@wrcﬁlmwmmsaw dinsokegserr din@!iSGS an evater at a
slower th n.an of th IndIVIdl{ﬁ ter-sol ubl e

| ayer SAHROWH QWC%ﬁBSQW‘WB‘ﬁ QS%H sing: a first

wat er - sol ubl e layer a cationic surfactant; andb.) a

second wat er-sol ubl e | ayer conprising an anionic water
siél ubl 4 tpdi yenestandwhemes ifitmt ¢amprising:- | ayer film

CFovor i S0 B S et PEPTns ool el "2

tri-layeb,) asgeam wdtensoluble laper coMprisiag ﬁ@ha@ebl eﬂtltfy! asl
wat er sol uble [ ayer conprising a charged entit b.).

second waDdrcosligxlpyer foymed by %@rh@pc& fithe @h@fged értities of the
entity; x layer fornmed by the

i nt eract ?ig%aﬁ?)s?cgg&g rsged entities of the first and
secondwhcﬁylarthe whhnyer tiilrh ventpobitibayiéssofvieb or doppoed inivater at a rate
di ssols\(es 0 in water at ar %%Fsl ower than

perse
ei t herSIgWe ?ff%‘t ebﬂleséfébﬂrosw yateprop ¥fer s.




