MULTI LAYER TOOTH WHI TENI NG STRIPS FI ELD [ 0001] This
application relates generally to dental whitening
conmpositions and nethods and, nore particularly, to
mul tilayer tooth-whitening filns and to nethods
therefor. BACKGROUND [0002] Tooth whitening nmethods
currently avail able for use at hone invol ve
appl i cation of peroxide-containing dentifrice
conpositions to the teeth. Such conpositions can be

appl i ed by brw Q LR that
is applied to - .U8To —ps—ean @Ef‘.f&{“ e a

plastic filmwth a tooth-whitening conposition

applied to the surface (see, for exanple, U S. Pat.

Nos. 5,894,017, 5,891,453, 6XEED311 and 6, 419, 906).
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p #Hent deformation to a shape of a tooth and its
adjoining soft tissue. In U S Pat. No. 5,891,453, a

system for delivering a tgaldKk@&RGENDNg sSubstance is -
di scl oses, whereby the delivery systemis placed on

the sur {0093] ofTopthewhitening metireds quisnthy fysilaklp fforgise at home involve
i | W itli i . fd o itions
\?\géjzlc?tﬂogleosa%{o\%g#%&%gmﬁlﬁ% ﬁelﬁ}fﬁ}.‘ COQIEP&H’O%%E% cht.lﬂe ﬁlh g‘.ﬁﬂ% mposn O

system s plac e surface o
t buh iecapplied bybrushihg bamcecongrinanttcs atskrip thetris appied to the teeth. The

provi ding an, active_co und ont.a the surface, .
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i ncl'udes a strlg of material having a yield point a(ptfl
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B AL REE e BRSO b i o
WhiatdriahBeeadilgpphioatlatile withautpednareat defoundtipd teie skppepf a tooth and

saliva and is . effective in such formto whiten teeth,
t He afiPInRe WSS ng an anhydrous water hydrat abl e

et hyl ene oxi dgn RS YWHRINGTBLE91)453, a system for delivering a tooth whitening

substance is discloses, whereby the delivery system is placed on the surface of the tooth.

The tooth whitening substance is applied to a strip of material such that when the delivery
system is placed on the surface of the tooth, the substance contacts the surface providing an
active compound onto the surface.

Additionally, U.S. Pat. No. 6,045,811 discloses a delivery system for an
oral care substance which includes a strip of material having a yield point and thickness
such that the strip of material substantially conforms to a shape of a tooth.

U.S. Pat. No. 6,419,906 discloses a thin, flexible film which when

applied to stained teeth is hydrated by saliva and is effective in such form to whiten teeth,
the film comprising an anhydrous water hydratable cthylene oxide polymer matrix.



1 Further, US2004/062724 Al discloses a bil ayer or
mul tilayer film which adheres to teeth surfaces and
delivers an active conpound to underlying surface and
that erodes at a predeterm ned rate. Neverthel ess,
there remains a continuing need for new systens for
appl yi ng peroxi de-based whitening products to the
teeth. SUVWMARY [0003] Accordingly, the present
i nventors have succeeded in devel oping nethods and
conposi tions tor ' ' LNV ' :
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tLPisI Gt agesaetermifed 14t i can” be hydrated by saliva

upon appl i cat iN@PedH1dsH hdr€ Ednfhifd Wednfiguinh nk& foR devagfitéms for

beconmes sol ubilized or generates a bl eaching agent

t applyihepeyneide basedbvhiiening prevusts te Herfeetbt s to whiten the
teeth. The filmmay be coated with a hydrophobic
coating on one surface and a tooth adherent coating
on an opposing surface. PreSEMMARYthe hydratabl e

pol ymer c rises a pol et hyl ene oxi de Lyner. Jdn.
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pal yner s capable of conbining with water in a
r

thraylifepng agelioci at i on.

[0004] Thus, in various embodiments, the present invention can involve a
coated tooth-whitening film comprising a hydratable polymer and a whitening agent. The
film can have a hydrophobic coating or layer on one surface and a tooth-adherent coating
or layer on the opposing surface. By hydrophobic with respect to a substance, it is meant
that the substance is antagonistic to water. Such substances have at least a portion of the
molecule that is non-polar and, in some instances, the substance is immiscible with water,
i.e. insoluble in water. By hydratable polymer it is meant that the polymer is capable of
combining with water in a reversible association.

[0005] In various embodiments, the coated-tooth-whitening films of present
invention can comprise a hydratable polymer and a whitening agent as well as a
hydrophobic coating or layer on at least one surface, in which the hydrophobic coating

contains a flavoring agent.



[0005] In various enbodi ments, the
coated-tooth-whitening filns of present invention can
conprise a hydratable polymer and a whiteni ng agent as
well as a hydrophobic coating or |ayer on at |east
one surface, in which the hydrophobic coating

contains a flavoring agent. 2 [0006] The present

i nvention, in various enbodi nents, can al so involve
toot h- whitening nethods in which the coated

t oot h- whj [ ns .are.contacted
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pésf‘élapégbbf‘aaf pibstapce; selected from thﬁ&rwﬂgtpgsof peroxides, metal chlorites,
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c coating or layer can conprise a
p oblyhantlcssltharecefd ThE hydnophebigeantipg ooy trsiansgmprisea P@‘Vmel‘ selected

ooyt 3 BpBR e o) OB JPBLARHAFR, 8B cetos, by
agahadR, -Ralheelinike, %El@llade&,ceﬁhebdﬂgmnyﬁfmmteaklmllac acrylate

copolyners such as thaqgse cop ners ayai l gbl e

t RepalyTaers Feshestirse £gpe! W?Tsfaﬁfé‘ﬂﬂ% klﬁ?@ragxt@ from

( R Miid§ of Degussa-Hills Corporati
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alcohols, polyvinyl phosphonates, poly ethylene phosphonates, polyacryllc acids and salts

thereof, cross-linked polyacrylic acids and salts thereof, such as those sold under the
trademark Carbopol® (Noveon, Inc., Brussels, Belgium), poly methyl methacrylates,
polybutene phosphonates, polymaleates, vinylcaprolactam/sodium acrylate polymers,
polystyrenes, phosphonate styrene polymers, terpolymers of acrylomethyl propyl
sulphonic acid/methylacrylate/styrene monomers, polyaspartic acid, poly (2-acrylamido-2-
methylpropane sulfonate), copolymers of vinyl acetate and crotonic acid monomers,
silicone polymers, polyacrylamide, polysiloxanes, alkyl cellulose polymers, hydroxyalkyl

cellulose polymers, carboxy methyl celluloses and salts thereof, sodium alginate, alginic
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al cohol s, pol yvinyl phosphonates, poly ethyl ene
phosphonat es, polyacrylic acids and salts thereof,
cross-1linked polyacrylic acids and salts thereof, such
as those sold under the trademark Carbopol (r)

(Noveon, Inc., Brussels, Belgium, poly nethyl

nmet hacryl ates, pol ybut ene phosphonat es, pol ynal eat es,
vi nyl capr ol act anf sodi um acryl at e pol yners,
polystyrenes phosphonate styrene pol yners,
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al dehyde, ketone, ester or alcohol. The flavor

arted b (e Tl avopih ATy SERIMIRe I
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ef r ui or an e ear str
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th. s RE AR WhRATOEEA hydratabl
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-SEPRELEE BRTa lo¥p-Mhct i boiink ﬁ?ﬁé%ﬁl’ i Wftald. Mheferably, the
It soptsone sniaamibamen o)
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c abqrt i58 ds atoup 50§ pine tTheldsied figm| |cg@yoxg@1p}h@whltemngpagle¥1t which, in
various embodiments, can be a solid whitening agent in the inactive state. Hydration of the
film by saliva in the oral cavity solubilizes the soluble whitening agent or a bleaching
compound generated from the whitening agent in the film. The solubilization activates the
whitening activity and releases active agent to the tooth surfaces to which the film is
applied.

[0011] The rate at which the whitening agent is solubilized and released can be
controlled by varying the film thickness, polymer properties, as well as the whitening agent



[0010] In various enbodi nents, the filns of the

present invention can be nade in a thickness from

about 20 to about 2000 m from about 50 to about 1000
mor from about 50 to about 500 gm The dried film
200 the whitening agent which, in vaFGTgiR2005/016165
enbodi nents, can be a solid whitening agent in the

i nactive state. Hydration of the filmby saliva in

the oral cavity solubilizes the sol uble whitening

agent .or a_ bl eaching conmpound generated fromthe

tion gndtiesonceniratiqne The qoppentrpionad fhg sy Hitenipg pasHt can be from

act i es the. _whitening activity and rel eases active
oD TH5 bt 30 p1a phoib 5% 1 aba 2 tombston) 156 feabout 20%, from
appl i.ed. $0011 The rate at mhicq t he wh%tening agent

akout 3o ip abquy 10Ps gr o abou 3%gaboyt3- 3% or ghont 4% ke ahguigpe or about

% ing.the filmthickness, polyner properties, as,
UBYelby.2eiaht, Snigts pibermig incicatrd referapess S0 bespeptaBevapréin aro intended to
PCTI US2005/ 016165 conposition and its concentration.
TIvan pErrRERses byt Wt &9/ "Dhe whi t eni ng agent can be from
about 0.1 % to _about 30% from about 0.,5%to about )
259% [9P%rh Ths sihitening g5nt03n be ayoyp vascaYef Repryide-baggdibleaching
about 10%.qr from about 3% about 3.5% or about 4%to
AB0tR Wirgh delivarphydrogen perpxidgion gnen orghicReEoxideri@h-\fush compound
bﬁfic ted, references tq percentages herein are .
KRR X RRPlenhyAFPRBRPRIRH e QEpanis Perqufly FRIRORRAS) nofzerjq hydrogen
TheﬁéhitenLng agent can be any of a variety of o
BEPEWF gaeiiRBerrinoundsy oaRpic pryRdeenegptingisompyngs and.combinations
g%drggen peroxi de ion or an organi c peroxide ion. Such
und include, for exanple, hydrogen peroxide,
or ganj e[ oxi.de cqumpounds,. i nor.gani c hydrogen .
per oxi"ﬁ%ﬂ é&mcaw?@dec@mm ncludp, dor rxample, s hydrogen peroxide

G e TSR GRh G G OB PEAS Rt o A pFier gy dagtiid

B e ritoa b3 e Pl o R ek oxvgon soms,
classified according to the nunber_and ki nd of .

SYoB aRiTes mele; Ay s dipasaperonide GR-ReG-Hotialid hydipge peroxide (R-O-
B Dty eckis (001 Ortypagitseises BORORR 5 il peroxides (R-CO-

0-0-CO-RY). Among such peroxides used in dental whitening are the diacyl peroxide,

benzoyl peroxide and the peroxy acid monoperoxyphthalate.

[0014] In various embodiments, the whitening agent can also be a metal chiorite such
as, for example, sodium chlorite, potassium chlorite, lithium chlorite, caleium chlorite,
barium chlorite, or magnestum chlorite,

{0015) In various embodiments, the whitening agent can also an inotganic hydrogen
peroxide generating compound such as, for example, alkali metal and alkaline-earth

persulfate, dipersulfate, percarbonate, perphosphate, perborate, and persilicate salts such as,




O R ) peroxy acids (RCOOOH), peroxy esters
(RCO OOR ), and diacyl peroxides (RCO OCOCOR).
Anmong such peroxi des used in dental whitening are the
di acyl peroxide, benzoyl peroxide and the peroxy acid
Lol Cln bt hal ate. [0014] In various en‘oodi%"Fé'i’i'%’lsg?05"‘116165
the whitening agent can also be a netal chlorite such
as, for exanple, sodiumchlorite, potassiumchlorite,
lithiumchlorite, calciumchlorite, bariumchlorite,
or magnesiumchlorite. [00151 In various enbodi ments,
tiorcexomple.csatlinm neuliate, sedium|dipgrsulfate, sedivra perearhonsico sraipm
peroxi de generating conpound such as, for exanple, .
atetohpsphaip tsedivmmperbaraleasddium peasikiqate, patpssiymingrsulfate potassium
di persul fate, percarbonate, perphosphate, perborate,
alingrsytfate. potassivrs perasrbenatey pdiassiym PSIORESPEYB ROEIHR perborate,
PCT/ US2005/ 016165 for exanple, sodium persul fate,
Sotsssium gerpilieate; lithiure diperselfatanithitine paresshonate, lithiyen ngrphosphate,
per phosphat e, sodi um perborate, sodiunpersilicate,
ithibr Sethanatselitiviaf persilicats; ealoium persylfafsepalcinm gdipersulfate, calcium
pot assi um per car bonat e, potassi um per phosphat e, )
prstcarbanaigrcgeinimaerphesphatp salging perhomie. salriuapessilicpie barym
di persul fate, lithium percarbonate, |ithium .
pstspifase iy dipersilfatg, banysepasenrhonate, Yaripmpamphosphaie. bpdup e
cal cium persul fate, cal ciumdipersulfate, calcium i
merberats; bariwmepertibidats, opgnssinmmesplfate magaesivg diperpiatsomagnesium
cal cium persilicate, barium persulfate, barium .
diefsatbondts, Mmagnesiy pemrhobpteaniEIAWE pererate, #fd magnesium persilicate
per phosphate, barium perborate, bariumpersilicate,
reakrsavellias prsbiup perexide, ppiayhespaonids libijugy peroyide, calcium peroxide,
magnesi um percarbonate, nmagnesi um per phosphat e
rhag e SrEidp avdysReRetum pergxide aiskcombinations of 1yof the abeyg qompounds.
as wel| as sodi um peroxi de, potassium peroxi de, .
it hi dﬂﬂlgbmla@pmsamrmabegeﬁnw,morbmm thatrelggse a bleaching
and nmagnesi um per oxi de and conbi nati ons of any of the
amexide compomd guch as Jorapmplecoxidoredacinses sueicrse lacsse a1 geslated
be one or nore enzynes that rel ease a bl eachi ngd/ .
FargRe. ded/gremenidats suchcas slisosefopidass,and hexese oxidase arid/or a peroxidase
oxi doreduct ases, such as _a | accase or a rel ated

FeR\Uve. PatemiiNe 5,988, 58% whieh és ingpeppraied iy ity euirety by referseeeand
hexose oxi dase and/ or a peroxjdase (see U S. Patent
No. 5, ¢H3] Bwiblgavhiteningagentcan plse b Rlymef-peoxidg spmplex gorpRpund

ref erence). i
such as, for example, the PVP-hydrogen peroxide complex Peroxydone™ (ISP, Wayne, New

Jersey).

[0018] In various embodiments, the hydratable polymer can be any of a number of
water-soluble film-forming polymers that are compatible with the peroxide compound, In
particular, such synthetic polymers can include, for example, poly (ethylene oxide). The poly
(ethylene oxide) can be a homopolymer or a copolymer or a block copolymer. Other

homopolymers or copolymers including block copolymers, can include propylene oxide



[0017] Suitable whitening agent can al so be

pol yner - per oxi de conpl ex conpound. such as, for

exanpl e, the PVP-hydrogen peroxide conpl ex

Per oxydoneTM (I SP, Wayne, New Jersey). [0018] In
Oﬁ?Fﬁ%guﬁﬁbodinents, the hydratabl e pol yner {R003 6165
of a nunber of water-soluble filmformng polyners

that are conpatible with the peroxide conmpound. In
particul ar, such synthetic polyners can include, for
exanpl e, poly (ethylene oxide). The pol (et hyl ene,
osivoets, ghylenselyso , nedhoxptethylens glypolhpalymers apdihelike. Such
‘copol yner. Qther honopol yners or copol yners includin9
pPlyarscembave eityylene otide mpistiascrmopyiens pridm o ies; ethgengslyco
2005/ 110344 PCT/ US2005/ 016165 pol ymers, ethyl ene
qrojatios ansisirymethoxy (athvlene glycglbmpigties e ag ameust of %Xﬂaiﬁ k&4, @t least
and the like. Such polynmers can have et hyl ene oxi de

rabbus 6% 8t least ahoytl 10e aldgdstizbonii0de, atlgast @zonw(é/n &t gy ahgut 40%, at
noi eti es and/ or nethoxy (ethylene glycol) noieties in
Aenstabowt$0%o it least 4bewt10% 94 least ahoutzie, allsestiabogE0%p at leash ahout
about 10% at |east about 20% at |east about 30% at
198%<at leass §0% oz @bout 290% beweihtabout 50% at | east about

- 60% at |east about 70% at |east about 80% at, | east
about [008%jokn yarigus gmbodiments, thedtydiatablegobymsy apg ingpgyticular, the
[00191 In various enbodi nents, the hydratable polyner,
sthlene oxide haneapplymerstcan be whigly meleaularayight pelymer, 45 rrgrsrem,
can be a high nol ecul ar wei ght pol ymer. As used

tegiesiler weight is intgnded tamiegh molegularweigh agdefiged pyppmber average

mol ecul ar wei ght as defined. by nunber average |

mestlecalar weighie visensity mplsedasiveejghiyveightpueraggtolfrylar Weighy ot Z-average
average npl ecul ar wei ght or Z-average nolecul ar

v lepmtar weighty Suehl reclesubar waighigepresetgtions €pn ba mepswred by,stppdlard
measured by standard nethods known in the art. The

rmasthads kegwrija therart. The meleculas gveighbef] tee Iydrajabls pobaner san befipm
about 10,000 to about 10, 000, 000, from about 100,000

1200w} 6.000 to, 850w, 10900.600, fpw#bour 1 0QPRP toabeut H3BH000 or about

pol y(et hyl ene oxi de) polyners are commerci al |

2BAP0{090,| Suck palyfedyleng ovide) palamprs are cpwa%wélvawlagleéuq!maefpf
the trademark Pol yox(& from Dow Chem cal Con'par;}/
(enprEplgfhose pyyq;]ﬁblg Hpder the trademark Polyox® from Dow Chemical Company

(Midland, Michigan).

[0020] In various embodiments, films can contain ethylene oxide polymers of a
single average molecular weight or of a mixture of polymers of different average molecular
weights. The ethylene oxide polymer can comprise from about 1% (w/w) to about 9%
(w/w) of the hydratable film; in certain embodiments, from ﬁbout 1% (w/w) to about 20%
(w/w); from about 1% (w/w) to about 30% (w/w) or from about 1 % (w/w) to about 50%
(w/w); and in certain embodiments, from about 50% (w/w) to about 95% (w/w), or from

about 60 % (w/w) to about 85% (w/w).



[0020) In various enbodinments, filnms can contain
et hyl ene oxi de polyners of a single average nol ecul ar
wei ght or of a m xture of polyners of different

average npl ecul ar weights. The ethyl ene oxi | r
2P Y4se from about 1 % (ww to about 93“%519?‘%%16“5
of the hydratable film in certain enbodi nents, from
about 1% (ww to about 20% (ww; from about 1%
(Ww to about 30%(vv/vv) or from about | %(vv/vv) to
about 50% w); and in certain enbodi nents,
about W%IPW“SP@"%‘BER‘S ehsofalm gambe a Bolyqx®,fiim aé’ﬂé‘tﬁ‘”‘@fimng
% (W w to about 85% (ww) . 7 WD 2005/110344
pEent eomperated ita s film ogpbe sodigm\pgrcarhaate nhodi ment s, t he
filmcan be a Polyox(r) filmand the Whitening ent .
i ncor 923w ﬁlrmcan glsproptainAthes subsiances sycl s w%&t%ﬁ&tﬂgm,
[0022] The film can al so contaln ot her_ subst ances sth
aﬁn@ o theadisstemen of the s and fiRxibilty0fthy,fdm, FF@PM“Y=
adj ustment of the strength and flexibility of gf _
ﬂ’iaFWZWﬁihtPa theystifpasgof fmaRlastirizercompoade eaniinplude glycols such as
stiffness of filnms. Plasticizer conpounds can include
g’r%wtsrl% glyenl pr ylow melesylar wrightgrolymesr fot examplsyp Pﬂ!yeé‘aféﬁna glycol
ht p for exanpl e, ol yet hyl ene
%@%ﬁ%@‘t%ﬁtﬁéﬁﬂﬂ!ﬁ%&y t frripn ahogt 200 t wgt gﬂﬂr%’fbltﬁble
about 200 to about 600 avail ahle frontEDM/Che %
domaaery Chamign! Sroenpany @idlgad Micpean)Relpbydricaleolnls F%c gastarcenn or
as glycerin or ropy en ' ycol, sorbitaol ey
FropYishe plyend s sepbito aﬂﬁolaglv@rtg &&tsre puchyap glyeqrolittiacetate (macetm%
;gélacetln) triethyl citrate and natural oils
il Giig| angymatural gt wweh &5 minsmkpil, gaster i Yogriable g catg’ao be
used. Such conpound can conprise from about 1%
a‘B‘@u?“@(f%’ wémmnms%mab% g‘%@ aboy 5%ps ﬁf%?hoab%{atO about
10%t o about 25%Db ght of the f*lnt [ 0023] Bul ki ng
é&étﬂr&ombew 10%to t?@ obyaeighbpfdbe filgs of the filns
can al so be included, Such bulklng agent s n |nclu
vat er [OAPYking agents highican madily the PoPGHFLSf ﬂa&ﬁ“ﬁ gan 3l t?
the formof particles such as, for exagp S|I|copﬁ
I can be

dredydedhSuch pylking sgenisican, ek WatERdpsoluble inprganic;materql

m ca,. tricalcjium phosphate, djcal |un1 r.t hophosphat e i
R §teé?rmﬁ mrsmwg g% For <Xy R ¢ mest @t Tigh E’awsﬁrﬂat , mica
an clays Wat er - i nsol ubl e organi ¢ _bul ki ng agents cag

iaA¢ [T 1jgfzon mica, tricalcium phosphate, dical¢ium orthophosphate (calcium mo ydrogen

phosphate), calcium carbonate and clays. Water-insoluble organic bulking agents can include
celluloses, polyethylenes, polypropylene and vartous starches from potato, com, oat, rice,
wheat or tapioca and modified food starches such as, for example, maltodextrins. The
bulking agents can be present in an amount of from about 1% to about 50%, from about 5%
to about 30% or from about 10% to about 25% by weight of the film.

[0024] The film can also have a thin hydrophobic layer or coating on one of its

surfaces, in particular, the surface of the film on the opposite side of the surface that contacts




cel l ul oses, pol yethyl enes, pol ypropyl ene and vari ous
starches from potato, corn, oat, rice, wheat or
tapi oca and nodi fied food starches such as, for
exanple, nmaltodextrins. The bul king agents can
B’F%g@ﬁ’ﬂi 84 an anount of from about 1%to aboLl'f'CTé'é)SW’SI“16";5
fromabout 5% to about 30% or from about 10%to about
25% by wei ght of the film [0024] The filmcan al so
have a thin hydrophobic |ayer or coating on one of its
surfaces, in particular, the surface of the film
thedesdh FH% hydsophpbie ceating fan pipiyides-diffusion bagigs to,prevent t e \ggage of
2005/ 110344 PCT/ US2005/ 016165 the teeth. The
BSHiYe SbHERREacentdnto g desiapd 35pas AR cancentrate, bie siltening Jggnt ontp the
prevent the | eakage of active whitening agent into
tasthesyripce o as todncrepsethe ipoluwhitsning £fTectt he whi t eni ng agent
onto the teeth surface so as to jncrease the
t oot hiORER{Tdw hydrophobiscoatingsambeof paicinger ol ﬁewbeuwmwtm
can be of a thickness of fromabout 10 nanoneters

t fanisrons SAm abeytd fnanosetersito abpph dfrmicaons, from a%'afﬁ
10 mcrons, fromabout 10 nanoneters-to about 1
ARROmSters tp abewt & paeron, Fromahontidnapameters gyt 560 ganometers, from
nanoneters, from about 50 to about 200 nanoneters or
ey % icaput 280 penomststr ot from abawide ahout HI0 napgmejers prany value
wi.ithin the aforementioned ranges. [00261 The
m&dhsefprmentioned ¥88%an be conprised predoni nantly by
hydr ophobi ¢ nDIecuIes Such_ hydr ophobi ¢ nol?cules C
have HORSIdhshpdsmphobleshpigent be ?0“@“5%9 psestomingatly by thFFé’ obic
nol ecul e that i s non-polar and antagonlstlc to wat
ReRspleh ép@s%vdmpﬁo%mpﬁpw 548 bayis adydrophahig Forpanedh i Rortion of
nol ecul es. can be mscible with water_such as, can be
firamelerule thitisnongielar and apftagenistiq e atsh A5 ethslssse i fegain Snstances,
whi ch are surfactants can have a hydrophilic portion
WhEhdyrdsoshebisrpolggies sambps mistiRle WAl raler seahes 40 be, tgmseamth
%grophoblc portion which dlrected away . from
ftfaganis, Hydsophpbic raplgradis vipliare SUHactitaB BRYAA *bydmphﬂ‘c portion

substances t hat can conBrlse the hydrophobic og 9

diehyigconfiguons with thethyfiralaple flnand ¢ hyseephohie Roriian which firected away

insoluble_ in water, . having, an aqueous solublllt

ifouythe flm, I pasiops embpdimgnfy the M@epmﬁlgﬁum[e&s %Wﬂse the
of less than_about 0.001% (

&yﬂwe‘gﬂh&ﬁo%&% bessuberance gwt #e "E'Bﬁf}P e%@l wrolﬁema?lublc n water,

having an aqueous solubility of less than about 1% (w/w), less than about 0.01% (w/w) or

less than about 0.001% (w/w), Such hydrophobic substances can be comprised by one or
more hydrophobic polymers such as, for example, shellac, Eudragit®, polymethyl
methacrylate and its copolymers, polyethylene, polypropylene, polyvinyl alcohol, polyesters,
ethyl cellulose, propyl cellulose, isopropyl cellulose, butyl cellulose, r-butyl cellulose,
cellulose acetate, and derivatives of polyvinyl alcohol such as, for example, polyvinyl acetate

or silicone polymers.



nor e hydrophobi ¢ pol ynmers such as, for exanple,
shellac, Eudragit(r), polynethyl nethacrylate and its
copol ynmers, pol yet hyl ene, pol ypropyl ene, pol yvi nyl

ol yesters, ethyl cellul ose, propyl
3&6?@?)61508% i sopropyl cellul ose, butyl cellul olgCéI:fUSZOOSIOMIGS

t-butyl cellulose, <cellulose acetate, and derivatives
of pol yvinyl al cohol such as, for exanple, polyvinyl
acetate or silicone polyners. 9 WO 2005/110344

PCT/ US2005/ 016165 [ 00271 The hydrophobi.c .coating, can
al so, [qoﬁ e harePhabis SRS FERAIse, SRH STROSIERIS MR ch
are hydrophilic such as_ plastjci zera as ege cri bgld h
gphstpaces sughsrrhydeophilic such gs plagiisizers a5 despihed abovs, fojan ag the
diffusion barrier tq prevent the Ieaka9e of active,. .
WRAUNG AF #Yyhols growides weifusiep leastior doipryeah e lepkage o} Rty H MBS
nol ecul es. can be present in the hydrophobic , coati.n .
jafienh Hito pRsiGHFed greay. 5‘8%@5?}199“&%0 i) cap &= et lﬂég%a/b bic
and, the plasticjzers can be resent | n anmpunt .of
fCPEiRE AhEt Amonst qf o abogt Lk GY() E{@&M% @fff%@gghe plgsticizers can be
filmcan also have a thin adhesive layer or coating on
{PFRECT it anammouptpfdromyabRptls Gv/phie APEER% (W) ar i ous

enbodi nents, this coating is pot necessarily adhesjve

in t h{00g8)yThedilmican alsg have 3 thip adhpivecleyeR gr fogting surtace that
surface it can hecone adhesively activated %ﬁ an . .
é&'&f%ﬁ@e “ﬁhq@i v@rieysembgdimgats.this goating (singLnecessarily ﬁ‘ﬂi‘s‘?’? in the dry
adheres to the_ teeth. The adhesjve coagting can b
CBIfpPYIERP oRtasEResRs Watheuiirs s Br Beope 9% ely Agtfatse Ry an aqueous
pol yvi nyl pyrrolidone, polyyvinyl alc |, polyvinyl
aﬂa'éﬁhmt“@?/ef Bb?aiivae%“ﬁmhéﬁéa%ﬁfﬁgtﬂ%’aﬁg-,%ﬁ&ﬁ%ée%ﬁ?ﬁ‘ g can be
aci ds, ,poly nethyl nethacryl ate, polybutene . ..
SABERATE R PEox B omeatblewalymy w'%mlmyimwwlmﬂ

B or Bk SO R By ESED e S 835ty
TR SEr AL LR e, Tgnorer s (SeE b o DR e
(IR T T R
Se s oy bt G- Spens Ne 0S50S ey aeid
I RON TG SR R T R—
Gl HhiOSE potSimer 2Pty faide bl esionines (see U.S. Patent Nos. 5,876,208;
5,888,491; 5,866,630; 5,607,663; 5662887), and alkyl or hydroxyalkyl substituted cellulose
polymers such as, for example, methyl cellulose, ethyl celtulose, or propyl cellulose or
hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, carboxy methyl

cellulose (CMC), sodium alginate, alginic acid, copolymers of methy! vinyl ether and maleic

anhydride or its corresponding acid such as those sold under the trademark Gantrez® (ISP,
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hydr oxynet hyl cel | ul ose, hydroxyethyl cellul ose,
hydr oxypropyl cellul ose, carboxy nethyl cellul ose
(CMC), sodium al ginate, alginic acid, copolyners of
nethyl vinyl ether and maleic anhydride or its
é’&?l’é@’ﬁﬁ’ﬁ i ng aci d such as those sol d under t¥fel/US2005/016165
trademark Gantrez(r) (ISP, 10 WD 2005/110344
PCTI US2005/ 016165 Wayne, New Jersey) or conbi nations
of any of the above. In various enbodi nents, the
adhesi ve | ayer can al so contain such additional
Wiyee evelersgy) gricombinatiope pany of the 3qveJa yarigys pmbodimersy the
The structure of the nultilayer filmwth hydrophobic
adhesiva dayerran alge easitajie such additiongl substangesastpipsticizereas fpggbed above.
core filmcontains the active whitening agent, such as .
sodi uff029e Thestryons of thermyltilayer ilm with hydrephobic goptingrapg adhesive
adhesi ve coating and hydrophobic coating on opposing
soptingdueaich that the midgiep carg film cqntrinsahe aofive whiteaing agent, such as sodium
enbodi nents, a flavoring agent can also be included in
aierchdpnattia a Folyox® matrix with the adhspive praging wkhyigplnbiq geating on
adhesi ve coating to_mask any taste of the whitening
Ayeesing sprfacgsef theeorefddi ments, the flavoring agent can
be incorporated into the film_the hydrophobic = .
coat i Hgl-’oglalp@prtm erpbpalientie 8 flovoriag aganhenn|alsp gp included in either the
various enbodi nents the f|avoring agent can be .
i H@oin e hydeophobig epatimgordbpradhesive cogfingto WRTKAY 331§ of ghe whitening
mai ntained in a dry condition prior to application to
tagent la gptious vbediments, thedlavering agpnt o hedpsompasiiedinto the film, the
degradation of any flavoring agent that would
dn%@pbﬁbyecoe@ngslm exthe phesivecogting lavestIp geriquy empediments the
peroxi de conpound. The flavoring agents of the =
(flaxeringagentwambd ingpreassted into thejadhesive layer whish sandpeonpinteiyed in a dry
the skilled artisan, such as natural and artificjal .
foopdiBersprioT preappliqaripn tortheigeth gyt can degrease the Lilglibped gfdegradation of
flavor oils and flavoring aromatics, and/or oils, oleo
rad¥ flaeoring ggeay thatiwquid othorpise he syspepfiblstadretadatiqaydhe peroxide
flowers, fruits and so forth, and conbi.natjons
toqepeur. Thedavedngagants oithe presepiinvegtips canyjpqlygdgdny of those known to
spearmnt oil, cinnanon oil, peppermnt oil, clove

¢ skiljpd \artisan, suchag peturg] qnd aﬂlfé!fgﬂa‘l"é“aﬁh??F flavoging agsts can be
nutneg, oil of sage, and oil of bitter al nonds. Also .
syathetic flaver oils ang flavodng aropaticsy apl/oppilss 9lae Feeins endrexigagts derived
flavors such as vanilla, chocolate, coffee, cocoa and |
cffare plantsleaves, flawers druitg andusedprth, andsnmbmatjensthereqf; Represemtative

grapefruit and fruit_essences_including apple, pear, .
flavor oils include: spearmint oil, cinnamon oil, peppermint o1l, clove oil, bay oil, thyme oil,

cedar leaf oil, oil of nutmeg, oil of sage, and oil of bitter almonds. Also useful are artificial,
natural or synthetic fruit flavors such as vanilla, chocolate, coffee, cocea and citrus oil,
including lemon, orange, grape, lime and grapefruit and fruit essences including apple, pear,
peach, strawberry, raspberry, cherry, plum, pineapple, apricdt and so forth. These flavorings

can be used individually or in combination. Commonly used flavors include mints such as
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peach, strawberry, raspberry, cherry, plum pineapple,
apricot and so forth. These flavorings can be used
individually or in conbination. Cormmonly used flavors
include mnts such as 11 WD 2005/ 110344
PYeRUEY3Y 016165 peppernint, wi ntergreen, sYfEAY§PI5(016165
bi rch, anise and such fruit flavors, as cherry, |enon-
lime, orange, grape, artificial vanilla, cinnanon
derivatives, and others, whether enployed
|nd|V|duaIIy or in conbination. Flavorings such_ as
Zephenint wvinterareen; spgagminh birehs pise a8 suek it flayersagcherry, lemon-
ci nnamal dehyde, citral, diethylacetal, dihydrocarvyl
dime; erarge, sapse ANificinlovenille ccinngmop derivplivesi and pthersghetiss employed
forth can also be used. Further exanples of aldehyde
findividyally gs in copbingiine. Flgyarings auch ay aldshydesapd esgers including cinnamyl
acet al dehyde (appl e); benzaldehyde (cherry, al nond);
ereiarimamplddiydelsitab idisfutasriyl; dibydrecarvyl pcetale, eygepy) dormate, p-
citral (lenmon, line); neral, i.e. beta citral | enon,
Imeghyjanisglecandzp fartivoan glso be @n@rﬂnm@@mplm aldehyge Havorings
(vanilla, creamn); heliotropine, pi per ona
(inchute) bvaare@ptelaw}ed W mtﬂldehwf) ((m}ﬂ)q beazald?hwbr(yherry almond);
al pha- agé ci nramal dehyde (spicy fruity flavors);
tsinmgmig| alfehydedcippamony; citrab haealpha Citgal ﬂemamﬁwg»@emt pathetscitral
cheese); citronella] (nodifies, Wé decanal
((erop, Jime)y depang) (orangey @mﬁ etl}yhvwélm Eva@llp»rcma heliotropine, i.e.,
al dehyde G-9 (citrus fruits); aldehyde C 12 éC|trus.
PiReranal) (vamilia, pegen); tyarilfin AYanille, Aream)halphayamyl ginnarpaldehyde (spicy
hexenal , i.e. trans-2 (berry fruits); tolyl aldehyde
(feqaf@ﬂpyors)abmaleyhydq Eyutiers wea@Kyalera{d@bmel(an cheese); citronellal
6- dlnethyl 5-heptenal, i.e. nelonal (nelon);
zme difjpsrmany types); a%cfaqnal((gxtre@ﬁmfsa @Me)iydea(ha (s diuiels pldehyde C-9
(citrus, nandarlgg cherr grape; m xtures thereof;
Arpitrug futs);iajdehyde Skt (it frui; 3-pthyl Suiyrridehyde (berry fruits); hexenal, ie,
i ncorporated in the f|In1of the present invention in
drnsfuRY fuiRgiohd aldelyde (hermy. alznqo% veratraldebyde (yamg)t %Mmethyl-
about 10% by wei ght or from about 5%tq about 8%bDb
welegtenal, lfeewslﬂalmew@P;ﬁcfbmﬂwleﬁ@abﬁemeﬁuft) mﬂs%éﬁdepml (citrus,
present invention can be prepared using _conventjona
éwﬂw)dhe@% 25app s rBiK tures Akergofy pnd ths dike. Lieneralty the daygrigg gan be
prepare a filmby solvent casting Poly(ethylene)
d&qoa@ratﬂw‘e therfigp of Hhe PEseeT énvwiop i prs arpont 3aging Frapabai 1000 to
sufficient anount of a solvent which is conpatible

wP?lﬁ 2t 0etosBeys Yo by pxeight prcfEony sbayt 3% sgyabout &% by weieht.

i nclude water, al cohols, acetone, ethyl acetate or
m xt ufeodl ]t”ﬂprp@Metthe@?u g) filge of ;hsﬁresen invention can be prepared using

conventional extrusion or solvent casting processes. For example, to prepare a film by
solvent casting poly(ethylene) oxide, the ethyllene oxide polymers can be dissolved in a
sufficient amount of a solvent which is compatible with the polymer. Examples of suitable
solvents include water, alcohols, acetone, ethyl acetate or mixtures thereof. Afier a solution

has been forrhed, a plasticizer can be added with stirring, and heat can be applied if necessary
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has been forned, a plasticizer can be added with
stirring, and heat can be applied if necessary 12 WO
2005/ 110344 PCTI US2005/ 016165 to aid dissol ution,
unt i | cl ear and honobgeneous sol ution has b

‘It) c’i’auﬁ‘b‘l | oned by the addition of the whi ?Ig(g'i'"ﬁsgzmsmm“
agent and any other ingredients such as flavors. The
solution can be coated onto a suitable carrier
material and dried to forma film The carrier
mat erj al can have a surface tension which allo th
potig Hisrolusion pntibs cless audhomegepspuhtojution haseen fgmpd; %@W&’é@ by the

carrier width without soaking in . to forma des gﬁ
py,can be

peditonRfithhitening agenband gy pthgk ingredients syeh pplavgys.

carrier materials include glass, stalnless st eel
pgqtq:d(ﬂp(qe) suetgﬂpgqqper mquqamw to fomm a il e carner material can have
pol yet hyl ene- |npregnated Kraft _paper or polyes er

Blsuace ¢enpipmwhish aflewribe palymerfglutien togpresd gvgnly aprossdhe intended
carrled out in a nDderate to high-tenperature air-
Isarrinr wigthjtheutsopkingingo &ym qu mﬁgpm%ﬁm Hpttates.
or any other suitable dryln equi pnent, whi ch does
Eemplesefisyisable carries materipls mghidr glass; stpfplessisiesh Tefon (DuPont,
flavor of the f|In1 0033] For ease of use, .the dr
Wilmingtap, Drdaveare) . prlyeshyenscepregpated s pprer of E%Yeaﬁaplé%'ﬁ igers.
and packed into a suitable container. [0034] To use
t he wi03EPrimsnf thefikp cambegparried guijp egmﬂaweﬁ?/ fEperaptg air-
filmwhen applied to the teeth surface when hydrated
(ppthaising ¢ Srying qvew dpying mewvwma’r drisk, o pist g syipblgidpARg g
t he strlp in water wi adhere to the teeth_ in an

SAPERH high mﬁ@radvqrwbt affeet thesphiv gingterient(y) pr Raropef the film.
strip can be forned to _have a wdth dlnen3|on SU|tabIe
to cold33lFor goe of uaee@f fry fibm san begrut intopigqes of spHaliegigs and shape
the whitening. strip can be applied to the upper set of
ﬁ@%ﬁﬁhﬂﬂ“%%ﬁ%WR??%%ﬂﬂﬁ set of teeth either separately
or S|nultaneously The t.h di mension of the
whi t eH1034) "Ea yse the whitepiag é gfﬂe gt the PieprEt WHEHAD "EFF film when applied
coverage desired. In this regard, the nunber of teeth
U ieieeih surtace shea hydrated BY gahive Brins drecauiet Pt prestediry dlppmg the
di mensi ons_of _the whitening strip. For instance,
(FEIP 10 fyateg will adbee fiqthg Fﬂegh AT ERPFPPFIR'E Manpst Inghiz feﬁardm whitening
are nnst easj |y seen, hy others., Accordin Iy,

THReR bo formert éa qigensign swéabffeta G F ?W{]m e’agfé or

as co dto the case where it desired_t
Jpverd hepiors EepThienRgstaR P begRP t%B‘ﬁ MPREAES! 85‘664‘ o110 e lower

whitening strip to the teeth
set of teeth egther separr)ately or Qmultaneous]y The length dimension of the whitening strip

is determined by the amount of coverage desired. In this regard, the number of tecth which it
is desired to whiten will determine the dimensions of the whitening strip. For instance, it may
be desired to only whiten the front teeth, which are most easily seen by others. Accordingly,
the length of whitening strip can be reduced in this case, as compared to the case where it is

desired to whiten all of the teeth. The duration of application of whitening strip to the teeth
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13 WD 2005/ 110344 PCTI US2005/ 016165 w Il depend upon
the type and concentration of the whitening agent, as
well as the type and intensity of stain. Typically,

the duration of application, also referenced herein as
W 260510844 whi t eni ng period, can be from abolRCTUS2005016165
m nute to about 60 m nutes or greater, from about 2

m nutes to about 30 minutes or fromabout 5 mnutes to
about 10 mnutes or any time period enconpassed by

the af orenenti oned ranges. [0035] The present

iwily @eplendipod ikt thes dnl koretaitietlofithe whitenfnglajgeny as gvell as the type and
exanpl es. EXAMPLE 1 [0036] This exanple illustrates
uhensioy faiim typinalBy the deatiomaf applichjaly; slsatefapenced herein as the tooth-
pol y(ethyl ene oxide) filnms containing sodi um
paltertidsniad,can belfrbra wbouy 1 milyeiioaphio 6D mimuaat gregter, [f003pput 2
Ten grans (g.) of polyethylene oxide (MW 200, 000,
Mifintésad xboe30 Sirwk vr fréral dieit 5 nfimitea boaliouBH Mingtes or any time period
de-ionized water heated to about 80 C., with vigorous
shdobriphszed byothe hforementidned rmpescent and vi scous sol ution.

To this solution, 2.5 g. glycerin was added and

St i r r [pg3%)CThepbeseti: ifveiition3an be itludhated by ke following exanples.

cool ed down to below 40 C. and 2.4 g. sodium

per car bonate powder was aBNaMPiFd t hor oughly m xed.

The resulting white m xture was cast onto a gl ass

pl at e[0oBs} Fhid examgletilbustistys thypreprrgioh and\testivigtof hylirgtatile | m

was formed which was readily peeled off fromthe
@blytethyidna beide) Films donaifing sodhadpeacartvnats asdisavinlg adtydwphab&0

m croneters and contai ned an equi val ent of about 3.4%
lyslinggen peroxi de by weight of the film (0038] The

whi tening efficacy of this film (designated "FilmA")

was epsaT]es goams (g bf patyptigiee pide (M.4V.[200,060, dfidrichpwis slowly
(14 mMmtines.l S mm weighing 23 nmilligranms (ng.)

addedristb abdue 85.0gf, denizkd watst leebted ¢b dbovti 808 Cg vatlpiigosdua btirring to
prepared as described in "In Vitro Renoval of Stain
\fbrivha Re@rhicént aekeViscotd solatioStToakie yolutibn , 2.5 PBelykdrmrwhs addedBnd

R. Schenerhorn, J. 14

stirred for about 5 to 30 minutes. The mixture was cooled down to below 40° C. and 2.4 g,

sodium percarbonate powder was added ‘and thoroughly mixed. The resulting white mixture
was cast onto a glass plate and allowed to dry overnight. A white dry film was formed which
was readily peeled off from the glass plate. The dry film had a thickness of about 160
micrometers and contained an equivalent of about 3.4% hydrégen peroxide by weight of the
film.

[0038] The whitening efficacy of this film (designated "Film A") was examined by
wetting and placing piece of the film (14 mm.times.15 mm, weighing 23 milligrams (mg.)
against the surface of a stained bovine enamel slab prepared as described in "In Vitro

Removal of Stain with Dentifrice", G. K. Stookey, T. A. Barkhard and B. R. Schemerhom, J.
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WD 2005/ 110344 PCT/ US2005/ 016165 Dental Res., 61,

1236-9 (1982) and obtained from Oral Heal th Research
Institute of Indiana University. A piece of wet paper
towel was placed on top of the filmto maintain the

WO0 20061 W344Af t er 30 minutes, both the towel arREHYH2005/016165
residue filmwere renoved and the tooth was washed

with water. The shade of the tooth was nmeasured and
recorded both before and after the treatnment with a

M nolta Chronmoneter Mbdel CR 321 in which "L" is a
DealRe., 61, 12869 (1982 amiobtaived fom Qral HealiihRessarch Institute of Indiana
dar kness, the higher the L value the whiter teeth

Anpesity. A4 PR weopappriopelses ptakedwrtppof thofiim t maintain the
commercially available tooth whitening strip of the
tmoiseureli Asfter 8@ mihutes, HotiSthe fstel add.thereSeu, i veroremeied and the tooth
5.2% by wei ght hydrogen peroxide (designated "Film

BVa} washed aith ovated tThie sliade af thé twothavas dieapmesi and reghidefh both before and
wei ghed 40 ng was used to treat a simlarly stained

lafieti theetrantmaenb ivits k MindlrChdinomatertMasiel GR Balvinrvehi¢hd." is a measure of
procedure of Exanple 1. The change in L values of the
trespartse tb the byego Bghames Bvdalacknesstbe bigher ithe [Tedbdecthe whites tegth, appear.
TABLE | Film Weight H202 wt % lnitial L End L dL ()

A 23 [D0a9)For BRp6eds -omparispn, aBorMetsidly3vailhble4dotls Whirening strip of
[0040] The results recorded in Table | above show t hat
tiieetypehdiscrmednin 1bS.fHate 5,89, 07 tontabnipg BR%rbaraveight hydrogen peroxide
accordance with the present invention is unexpectedly
designited) ilm BHavas alsatut dfto a sigtmedicersionhichows ghed 90 o wasused
B), despite having a significantly | ower peroxide

aotreat A sinfliarl Y\EaiB @D vint @Bahde] FIEHT fop30 606 1ol loadng EXpivrtdarcof
(00411 This exanple illustrates the preparation and
\Exampleil nTheatharigelim valuesof drertseatad Filpe Agnd Beare recorded in Table 1
concentrations.

below.
TABLEI
Fim Weight HyO, wt% | Initial L EndL dL
(mg)
A 23 34 37.32 62.09 24.77
B | 40 52 37.43 44.67 7.24

[0040] The results recorded in Table I above show that the whitening efficacy of Film
A prepared in accordance with the present invention is unexpectedly much higher than that of

commercial white strip (Film B), despite having a significantly lower peroxide content
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10042] Series of filnms were prepared using 1.0 g

pol y(et hyl ene) oxide (MW approxi mately 400, 000)

whi ch was slowly added with vigorous stirring into

about 80.0 g hot de-ionized water heated to about 80

®YO YWHILW34Hai nt ai ni ng the sanme tenperature andPCI/US2005/016165
continuing agitation, another 10.0 g pol y(ethyl ene)

oxide (M W approximately 200,000) was slowy added
into the solution. After the conplete dissolution of

t he pol yet hyl ene oxide, a translucent and viscous

sol uti on/ suspensi on was fBKAMPLEDhe sol uti on was
concentrated by heating and stirring at about 80 C

f or a[e041ahis exampie ilhstratdsthe prepandtion andvatkiteningrof €itrod with vapying
roomtenperature (about 23 C). 100431 To the above

eloxide ohceribraBorg. gl ycerin was added and stirred for

about 30 mnutes, until a honbgeneous sol uti on was

obt ai [pe4R2] SeHkse i tveyg prepai@d gsimpUD g ipoly(eetydene owoddet (M. W.
powder was added and thoroughly m xed with the

ppproxXieafeiy 4008P0)otiictewsalomly sdded tvith Vigorousstiating into abbut@R.0 g hot
gel -1i ke suspension. [0044] A free-standing filmwas
[de-dqndted ovatey hentesltto atgput 80° G While ngiltaibing the sarppempemature and

onto glass plates and drying at roomtenperature

(codaimuing 2gitafiod, anvther 0@y poliétheene) pxider@v. . apprdximately 200,000)
formed and could be readily peeled off fromthe gl ass
maaslesly altiel ifiol the sshsioh.| Afer theeomplee disssloting it pobysthglehbeoxide,
bent or fol ded w thout breaking. Both thin and thick
faittansluosstrand viscae asletbon/stsgehsion Wasl fomebd sSThgrsatugion WES' conemitrated by
t hi ckness of about 100 urn and contai ned about 2.9%
ypading gadistindugat iableut BY° Qveforginbthert®0 46¢rs. Ahe aelotier wisithemcooled to
designated "Fil m D' had a thickness of 500 urn and a

oo tegpearatupef@about @8 Cont ent of 3. 4% by weight. 16 WD

2005/ 110344 PCT/ US2005/ 016165 [0046] A third

suppofi0dd] Td therbuxe sqiutmas 2d. diycesmwhs adged del stirred for about 30

pol y(et hyl ene) oxi de suspension prepared as above onto
anifibtesy bitil @ hombgensows saliitiorewad otitainedl Subseguantly, @ g sodium
resulting strip (designated "FilmE") had a hydrogen
percarbbuhte ovdeewss adfledland $hooyughlyingled voith the pglfethgfent)paide solution
supported film

to form a white, thick gel-like suspension.

[0044] A free-standing film was prepared by casting the above gel-like suspension
onto glass plates and drying at room temperature (about 23° C.) overnight. After drying, a
film was formed and could be readily peeled off from the glass plates. The film was flexible
and strong and could be bent or folded without breaking. Both thin and thick films were
prepared. A thin film designated "C" had a thickness of about 100 um and contained about
2.9% hydrogen peroxide by weight.

[0045] A thicker film designated "Film D" had a thickness of 500 um and a hydrogen

peroxide content of 3.4% by weight,
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[0047] The whitening test procedure of Exanple | using

st ai ned bovi ne enanel slabs was repeated to determ ne
the tooth-whitening efficacy of Filns C, D and E. The
shade change of the tooth was recorded using the
WonI08/810834r ononet er Model CR 321 bot h bef or e PCAVIER2005/016165
after the treatnent. As a conparison, a piece of a
commercially available whitening strip (FilmB of
Exanple 1) was also cut into a simlar dinension and

used to treat another bovine tooth for 30 m nutes,

t he s|0f46) A third esipgned flch vees prapared By castifigihk poliyfethylelé)exide
results of these tests are recorded in Table I1I.

SUABtrsioh prefpadedad-ito2e arto 8dléxible cationiclofinghdldried in aB. Phedresulting strip
28.98 47.56 18.58 D 3.4 38.28 65.21 26.93" E 3.0 _
{ddsigiat&@ll"Fam B7) hatta hydroge®padkidScoftentef 15528y whighdgweigheof the
shade of the stained bovine enanels slabs after the 30
sopputted fdmposure to the Films C, D and E of the present

i nvention showed superior whitening efficacy as

c onp aj0e47] tThe whiteringmpstpatceduee efBxampleil abingwthinahbovine shamgd slabs
FilmB or F. 17 WD 2005/ 110344 PCTI US2005/ 016165
EXNivpedted3o d&ertEhe thénioethElsteping effichaysif Fétne €, Dhaed E. The shade
preparati on and testing of hydratable poly(ethylene
ohzngedf the fonth was mécatded ngingstbel Minml tp €thoomidneetea ModelnCR BZvbatigbefore
a hydrophobic coating and adhesive coating. [00501
Jinbaftro thie digathientrA € 2 corymripong p pieedofasomoietcially avallabic sdrtening strip
| ayer was made by thermally extruding Polyox(r) (MW
FiROBK{ EXimplOhwaChibotw dito Csinpilandimendich wad dsedtd Gt gaother bovine
wi t h sodi um percarbonate. The thickness of this

ottt for B0 minufes,| the suays isalesgriated @9 fijpm T ireFablet The The results of these tests
concentration of the sodi um percarbonate was 5% by
weeiredorded i Eabdellesi ve | ayer was

TABLE Il
Film H,0, wt % Initial L End L dL
C 29 | 28.98 47.56 18.58
D 3.4 38.28 65.21 2693
E 3.0 40.07 61.82 21.75
F 4.6 33.33 41.54 8.21

{0048] The shade of the stained bovine enamels slabs after the 30 minute exposure to
the Films C, D and E of the present invention showed superior whitening efficacy as

compared to the comparative commercial whitening strip Film B or F.
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then produced by casting and drying a thin filmof an

et hanol solution of PVP onto the Polyox(r) layer. The
hydr ophobi ¢ | ayer was prepared by first coating the
uncoated side of the Polyox(r) layer with a thin

IVE§ 2005/0£0343\/P, et hanol sol ution; then, imedi RE/YS2005/016165
before this layer is dry, a filmof ethylcellul ose

et hanol solution was cast on and dried. A nultilayer
structure was thus obtained. EXAMPLE 4 [00511 This
exanple illustrates the whitening activity of the

mul tilayer filmof ExanpEXARBPLE hg an in vitro

nmet hod. [0052] A snall piece of the nmultilayer film

pr epaf08dojaticolchmply ithastihates theptepardtionrand Eestimgnd fchydratablgs

pl aced agai nst a wet bovine enanel tooth slab that had
Ipebyietiavldne bxide)dilmy cord4ining swilives paterslompto @ok havirgtadoiesphobix

al, J. Dental Res., 61, 1236-9, 1982 and obtai ned from
©patingldediddhbsiRemetnzch | nstitute of I ndiana University.
Sufficient pressure was applied to the back of the

fi | m {6950])Bherceatedhfilatkine be peeparehassfollovse Theeone knyrsr was inade by
and the tooth surface. The filmwas allowed to stay
aerinbily dxtrodihg Bolyéx® MW~ Z0KnTie Davx Cherical liomprasndlidland

The tooth surface was then thoroughly washed and

* Miickigan) 16th[sodiand jpertimboniatey hebisknass oftthie partiowlar flmag ekout 100 pm
was neasured using a Mnolta Chrononeter Mddel CR 321

land the lgericenteatiom df thé soshiun: pezcarbopate s 6% bxgveight dirp adlicsiyelayer was
a piece of a commercially available whitening strip

(ten prodBeaibyErstingland dryingaghin fikp ofant ethanelsolution oirf VEygnto the

di mensi on and used to treat another bovine tooth for
Folyex@uayes Th hulrefthobie dayergas prepared 8y S5t fating the uncoated side of the
multilayer filmof the present invention. This is a
Pobax@dayshwite s thirglayesfof BYP, afttanel splution dteed, ibymediately before this layer
commerci ally avail abl e whitening product in exanples 1
andry, 2fimhifethytralhdoss ethahal solotionaiasighst Bn amsl @ied pA mmiwditlaygnsiructure
test. EXAMPLE 5 [0054] This exanple illustrates the

staaliiusiobtgined. t he core Pol yox(r) layer in conparison -
to a commercially avail abl e whitening strip.
EXAMPLE 4

-

[0051] This example illustrates the whitening activity of the multilayer film of
Exampie 3 using an in vitro method.

[0052] A small piece of the multilayer film prepared according to the method in
Example 3, was placed against a wet bovine enamel tooth slab that had been artificially
stained as described in Stookey, et al, J. Dental Res., 61, 1236-9, 1982 and obtained from
Oral Health Research Institute of Indiana University. Sufficient pressure was applied to the
back of the film to insure an adhesive contact between the film and the tooth surface. The
film was allowed to stay on the tooth surface for 30 minutes and then removed. The tooth

surface was then thoroughly washed and dried.
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[0055] This test was carried out by sealing the

sanpl es of core Polyox(r) layer and a commercially

avai l abl e whitening strip (FilmB of Exanple 1) into
glass jars and aging at 120F for two weeks. The
commercially available strip was first taken out of

its original packagi ng pouch. [0056] The Pol yox(r)
film]lost about 25% peroxide activity in conparison to

a loss of nearly 60% peroxide activity for the
commercially available strip. Thus the films of the

pr eself0S3hTontlighmepr ofithe teothnmifagro tas smeasred pisipgug tMinolta

ichRdndthiRer BN 'CH. 821 Yoth Béird akl BRI HEdmMEROA oﬁﬂipanson, a

di scussi on of, efer nce cited. h in
PEPEPLA fep e HBiRnearin GG 1 ahEtple I af also cut nto
awinhibar dinsension ancht&nd Meatmbmeriadmettbmh ie: 69 mimftess Eweodl wading

t r
0039 6 AL 4 LB e i
el thea produeedyr the @femsrc Y ovpelable phHening prp@ict insexamples 1 and
Yiithich gavéh AR absuit 7Xo 8/4h heaiRehestoOt h- whitening film

conprising a hydratable, filmformng polyner and a
whi t eni ng agent, said filmcoated with a hydrophobic
coating on one surface aBHAMBLES h- adherent coating

on ang oﬁﬁﬂo’i’h@gexﬁﬁifﬂfcg&ﬁstf‘ai@ ity S &b%@'%iﬁh@elaga in

pol yner conpri ses po et hyl ene oxi de) pol yner
gomparisenio AP EmSEally aawlaabf%‘ﬁhﬂcwﬁéﬁﬁépn sai d poly

(et hyloessi mi@tebe);vapéﬂnyaﬁut Bavdalifi the sarhiesast careohoe® layer and

{5588 A0 Splhi B A48 iR s s

atol%PFrfamtmowm Eb@co@mndlylw@@ostdprvgwm ut, of its

gﬁ%}m? % chening agent is selected fromthe group
consi St | n peroxj des, .nmetal chlqrites, .PVP-hydroge

per oxi? FBolaex® Blm lostabput 25 wagdaqqggwgtlggomp%son%a 05S

«ﬁt&(ﬁﬁﬂ& ﬁSa%q&roxWa&ﬁﬁ&pfmt}&Sconﬁﬁr&aﬁly saillalsle stpipr Thugahe fkns of
n S S [

8 prédent En Vel cI m@ﬂg %ﬁﬂR :H&% b %&,gcgﬁabﬁm“me RolndeRially

I'C coatlng
@@W‘FB@ uck pol yner
[0057] Any discussion of references cited herein is intended merely to summarize

the assertions made by their authors and no admission is made that any reference or
portion thereof constitutes relevant prior art. Applicants reserve the right to challenge the
accuracy and pertinency of the cited references.
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sel ected fromthe group consisting of an ethyl
cellul ose, a propyl cellul ose, an isopropyl
cellul ose, a butyl cellulose, a t-butyl cellul ose, a
cellul ose acetate, a polyvinyl acetate, a shellac, an
acryl ate copol yner and conbi nations thereof. 5. Afilm
according to claim1, wherein the tooth-adherent
coating conprises a polymer selected fromthe group
consi sting of polyvinyl pyrrolidones, polyvinyl
%Ey.[nyl phosphonat es, poly ethyl ene
; Fyacrylic acids, polyacrylate salts,
pol yrnet hacrylic acid, polynethacrylate salt, poly

Ted RphtedreldiGhithah® $ilm RRIpRLing Hehy dphiats § aRLRSiing polymer and a
pol ymal eat es, vi nyl caprol actan sodi um acryl ate

whitsnire agentp s Simicered WithsHodptbARIE coatngBrRICsBIT)IFAng 2 tooth-
%@%ﬁﬁ%ﬁ& ? ofttn ?g[%&eé;n%@gﬁgé@ and! RYkinSdl Mtsble polyréaer comprises

acry rene nononers, polyasparti
apold {ethybne @2daepisireeni do- 2net hyl propane sul fonate),
copol yners of vinyl acetate and crotonic acid
nonopers, silicone pol yners, .pol yacryl am de .
Doty erearine toplRy Te et s moly, FRIPLENC QR0 Bokygy having a
FEhber l2088ed) U ARG SaveradE DR hI Rk &@-i%k@%%ﬂ@dﬂw&%ht of at

sodium al ginates,” alginic acids, 20 poly nethyl viny
leashaboutrd 0400 andhngtdnerd éaedP0Y#EPs, cross-1i nked
pol yacrylic acids, cross-linked polyacrylate salts

n onbi nations.thereof. .6.., A fi [ [ ,
£ RS g MR TE8 B8h o
?‘(f?@isiiﬁlg of @erokitiet,hmadh elilentes,CPUPhiydrok et F)b:@_l&}daoommlemaaeﬂjorates,

avoring agent conprijsing an essential oil, extract .
DAreaThavisR] ASHFh pHRIOIDSh Ll BFOR YRR salts and

&?@ﬁﬁ‘{tﬁmgﬂ{ey&y‘or selected from the group consisting
of spearm nt, pepperm nt, w ntergreen, sassafras,

clove, sage, eucalyptus, marjoram cinnanon, |enon,
ki mefingneedingité clabmahgeherappl bydrpplenbic pesgiol comprises a polymer

stra rr cherry, .apri cot t lL.on :

. v 1 1
SR i rohat e o ap sHEC A Rer piod R Rose, an isopropy
EQRIRISB A bRPScdRsEaf -bulyl AlLREE, hr wdtuloed bergateret pudghvinyl acetate, a
conprising providing a coaLed_tooth}$ﬁ|ten|ng film
shehipe a8 eprylats enpa bt end ety partions thezeqhni t eni ng agent ,
said filmcoated with a hydrophobic coating on one
g.ﬂé;fg%gﬂ_.ﬂ)@&%in% WA RUARFSD the B85t Ad8erBft RBiAPEARPHHGs a polymer
selected fr’om the group consisting of polyvinyl pyrrolidones, polyvinyl alcohols,
polyvinyl phosphonates, poly ethylene phosphonates, polyacrylic acids, polyacrylate
salts, polymethacrylic acid, polymethacrylate salt, poly methyl methacrylates, polybutene
phosphonates, polymaleates, vinylcaprolactam/sodium acrylate polymers, polystyrenes,
phosphonate styrene polymers, terpolymers of acrylomethyl propyl sulphonic
acid/methylacrylate/styrene monomers, polyaspartic acid, poly (2-acrylamido-
2methylpropane sulfonate), copolymers of vinyl acetate and crotonic acid monomers,
silicone polymers, polyacrylamide, polysiloxanes, alkyl cellulose polymers, hydroxyalkyl

cellulose polymers, carboxy methy! cellulose polymers, sodium alginates, alginic acids,
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and contacting a tooth with said coated filmfor an
effective tooth-whitening period and, wherein said
hydr at abl e pol ynmer conprises a poly (ethyl ene oxide)
polymer. 8. A nethod according to claim7, wherein

said poly (ethylene oxide) polynmer having a nunber
average, viscosity average, weight average or

Z-average nol ecul ar wei ght of at |east about 10, 000

and not nore than 10, 000, 000. 9. A nethod according to
cl.aim.,. wherein the whitening agent is selected,from )
18 R MR PRl i D SR ey Frof il R acics
aesdiaiked E&ya@@raceadatw At @enbifeioasihtabes,

per phosphat es, persilicates, peroxyacids, salts of
geroxyacids and conbi nati ons thereof. 10. A nethod

debhapeagrding &1 dhim 7, whanein ennoraer meid obBredBme hydraphabég coating

[ r i o .
R R I
¢xsaptr @fidvoreg hldblngle, kddertey bsteradrl aldobslethat imtpatty b flavor selected from
Tglel | ul ose, .cel lulLose acetate ol ywi%grlg acet at

RefPHR SRHSIgS b isReA 0 PERS Kefreohiotites clove, sage,

aRaRpals Nphatjbrafil, ditHarmon VK, Nintd) @rapReuN; 8ARLE, &fpple, pear, peach,
coating conprises a polyner selected fromthe grouP
HENGREY SBCTEY. MIophi WelerpglpR.o PARBRAe $OIRRs| RFpRy menthol, carvone,

Q‘{g% Anﬁ'com%inaﬁf}{ls)/ﬂ%l%}f{._ phosphonates, poly ethyl ene
p

osphonates, polyacrylic acids, polyacrylate salts,
pol ymet hacrylic acid, polynethacrylate salt, poly
TretAhydotlimthitaginy | métesd dqoalpyibingep@vidip spbenat esoth-whitening film

ol yral eat es i ny|] caprol act ani sadi um acryl. at .
o s Py eyl PRUREE. ancino SHERGE ovestty BHE. 61 yiteled, with
hRfr S HoBRGatRY orfSriyduPEES il a 1BE@PMheRt (AR 6n an opposing surface;
aci d/ net hyl acryl at e/ styrene nononers, pol yasparti.c

anli qpntagbing a taothy wiith saigh cgated vt fay ap eldsiive tanth-pdHering period and;
| i ‘ ; .
SRAATES Bl M S S AIBH 08 ot

pol ysi | oxanes, al kyl cellul ose polynmers, hydroxyal kyl
£.6A ImbtiasicacpOlditgab Slai@al, heyeitredil yblycethyldhe srideppylgmeshaving a

sodi um al gi nates, alginic acids, poly nethyl vinyl
BHTARST AN EFES ‘Sgﬂﬁi)’d%"leg"é%‘éfﬁ‘&ﬁ&?ﬁﬂ@f? ot -g@rqgleﬁ'wgaculyr weight of at

Red: ¥B& I M biBo 6 Ast morE BRI 0l000ked. pol yacryl ate salts
and conbi nations thereof 12. A nethod according to

claim?7, wherein any one or nore of the film
hyal negiedlaiceording to claim 7, wherein the whitening agent is selected from the group

consisting of peroxides, metal chlorites, perborates, percarbonates, persulfates,

perphosphates, persilicates, peroxyacids, salts of peroxyacids and combinations thereof.

10. A method according to claim 7, wherein the hydrophobic coating comprises a
polymer selected from the group consisting of an ethyl cellulose, a propyl cellulose,
isopropy! cellulose, butyl cellulose, -butyl cellulose, cellulose acetate, polyvinyl acetate,

shellac and combinations thereof.

11. A method according to claim 7, wherein the tooth-adherent coating comprises a

polymer selected from the group consisting of polyvinyl pyrrolidones, polyvinyl alcohols,
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coating or tooth adherent coating further conprises a
flavoring agent conprising an essential oil, extract
or flavoring al dehyde, ketone, ester or al cohol that
inmparts fromthe group consisting of spearmnt,
pepperm nt, w ntergreen, sassafras, clove, sage,

eucal yptus, marjoram cinnanon, |enon, |ine,
grapefruit, orange, apple, pear, peach, strawberry,
cherry, apricot, waternel on, banana, coffee, cocoa,

pggyrlrtullqy(l)lﬁhocs:p ro\ﬂgtgse,’ poi? neetktlﬁgrllee pﬁ‘gs%hgr%?é%i ?)%}yiagr?zﬁc talgier,e %];Iyacrylate
salts, polymethacrylic acid, polymethacrylate salt, poly methyl methacrylates, polybutene
phosphonates, polymaleates, vinylcaprolactam/sodium acrylate polymers, polystyrenes,
phosphonate styrene polymers, terpolymers of acrylomethyl propyl sulphonic
acid/methylacrylate/styrene  monomers, polyaspartic acid, poly (2-acrylamido-
2methylpropane sulfonate), copolymers of vinyl acetate and crotonic acid monomers,
silicone polymers, polyacrylamide, polysiloxanes, alkyl cellulose polymers, hydroxyalkyl
cellulose polymers, carboxy methyl cellulose polymers, sodium alginates, alginic acids,
poly methyl vinyl ether/maleic anhydride copolymers, cross-linked polyacrylic acids,

cross-linked polyacrylate salts and combinations thereof.

12. A method according to claim 7, wherein any one or more of the film, hydrophobic
coating or tooth adherent coating further comprises a flavoring agent comprising an
essential oil, extract or flavoring aldehyde, ketone, ester or alcohol that imparts from the
group consisting of spearmint, peppermint, wintergreen, sassafras, clove, sage,
eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, orange, apple, pear, peach,
strawberry. cherry, apricot, watermelon, banana, coffee, cocoa, menthol, carvone,

anethole and combinations thereof,
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