MULTI LAYER TOOTH WHI TENI NG STRI PS FI ELD [ 0001] This
application relates generally to dental whitening

W@ owpesidi4 ons and net hods and, nore parti cul arPgr/Us™05/016165
mul tilayer tooth-whitening filns and to nethods
t heref or. BACKGROUND [ 0002] Tooth whiteni ng net hods
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 brushing or as a conponent of a strip that

plastic fil L ..sg.FggNggﬁﬁ%E é
applied to the surface (see for exanple, U S Pat
Nos. 5,894,017, 5,891,453, FHE4B 811 and 6, 419, 906) .
Nevert hel ess, there remains a continuing need for new
syst09RHl Tijp applispiyaniglatrs eenarally walsnig! m’fqn@w GN9FiEaLTans
to the teeth. SUMVARY [ 0003] Accordi ngl t he present
methodemd mordparacdarbys tenialildyar wethewWhipining fand & madods therefor.
conpositions for whitening the teeth involving
application of a tooth-BACKEGRQYNIXrip to the teeth.
The tooth-whitening strip can conprise a film which
can[0poPPT oSk whitdehe mefBHsOIntI Ny dHiRbRRFbeusp at Mot indblfte a
whi teni ng agent. The filmcan be hydrated by saliva
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becones sol ubilized or generates a bleachlng agent
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for example, U.S. Pat. Nos. 5,894,017, 5,891,453, 6045,811 and 6,419,906). Nevertheless,

there remains a continuing need for new systems for applying peroxide-based whitening
products to the teeth.
SUMMARY
[0003] Accordingly, the present inventors have succeeded in developing methods and

compositions for whitening the teeth involving application of a tooth-whitening strip to the

teeth. The tooth-whitening strip can comprise a film which can comprise a water soluble,

hydratable polymer and a whitening agent. The film can be hydrated by saliva upon

application fo the teeth and the whitening agent becomes solubilized or generates a bleaching
-agent that becomes solubilized which then acts to whiten the teeth. The film can also have a

thin hydrophobic layer or coating on one of its surfaces, which upon application to the teeth

is on the surface opposite that applied to the teeth. In certain embodiments, the film can have

a thin adhesive layer or coating on the surface in contact with the teeth to facilitate adhesion



is on the surface opposite that applied to the teeth h
certain enbodi nents, the filmcan have a thin adhesive
wo 2008m10344 coati ng on the surface in contact w RET/USE®05/016165

teeth to facilitate adhesionof the filmto the teeth.
In certain enbodi nents, a flavoring agent can al so be
included in either the film in the hydrophobic
coating or the adhesive coating to mask any taste of
of QR B R et R 8B cbbhirhre A Tesa Bt i by included in
..coagted tooth-whitening filmconpri.sing.a hydratable
et e Shite B UAPOBH SOgU B G0 SEVP PR A THaR Agoste of the
hydr ophobi ¢ coating or |ayer on one surface and a
whitgiRhagedher ent coating or | ayer on the opposing
surface. By hydrophobic with respect to a substance,
it [0904)Bms, inhvarionshembnglirserdsn thee preseaninsendiensen mvelkye a coated
wat er. Such substances have at |east a portion of the
tootipivbiterligg filmatorhsrisingne Inalratable polymienarsionehitenitgsapests The film can
substance is inmscible with water, i.e. insoluble in
hawad 18fdropBybib Y odtaigah |68/epod yiedurfate drel a®athtadhéraiht dobing or layer on
pol ymer i s capable of conbining with water in a
thel PPEdISd ArRc@ BAGIdAIphobic wWithQOHkct!td a\sabstAs, ieR RAhiBitBe

the coated-tooth-whitening filns of present invention
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agent as well as a hydrophobic coating or layer on at
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contains a fr'l'avoring agen resen
. lnventio L various. enbodi nepts,, can. al so involyve. :
in elgt PRSP RObE THEWHR GHE BIETEDs CaRyble of combining with
tooth-whitening filns are contacted with a tooth for
WaleR 1np3 FeYRS|DSASE UM hi t eni ng peri od. The effective
tooth-whitening period is intended to refer to a
cont0988] Inj vasiopeembndlinenss g ¢rgted-toethehitgping filme pEpresayt
of the tooth. Reference herein to "a
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.

[0006] The present invention, in various embodiments, can also involve tooth-
whitening methods in which the coated tooth-whitening films are contacted with a tooth for
an effective tooth-whitening period. The effective tooth-whitening period is intended to refer
to a contact time period producing a detectable whitening of the tooth. Reference herein to “a
tooth” is intended to include the singular (tooth) and the plural (teeth). By detectable
whitening it is meant that the whitening of the tooth can be visually observed or measured by

any of various instruments following a given application period or following successive

application periods of the same duration.



tooth" is intended to include the singular (tooth) and
the plural (teeth). By detectable whitening it is
wore@sti@ikat t he whitening of the tooth can be PCBEUSI005016165
observed or neasured by any of various instrunents
followi ng a given application period or follow ng
successi ve application periods of the sane
duration.[0007] In various enbodi ments of the present
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subst ance sel ected fromthe rqﬁg consj sti ng of
of #deaskabeut10,0R% and nehmers th@s%o,%@p r Ahewhiteing ageRiabe S,
persul fates, perphosphates, persilicates, peroxyacids
subgtadcesshasted dranp the groveravosistingrnd phspaidep metial chivoidasi pagbarates,
| ayer can conprise a polyner selected fromthe group
percarhenatds| peysudfatess peyphosphadtas| psslicqtesppsrbx yaelds ahds@mbinations
i sopropyl cellul ose, butyl cellulose, -butyl
thees.| THe®S@ropheBit bbating oalgtadat copptiyevd polymeaceleated from the group
shell ac, acrylate copolyners such as those copol yners
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Anerica, c. (Piscataway, New Jersey), a subsidiary
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Jersey), an I natrons thereof. The tooth-adherent
' rod j " . of .
S RN T X ——

al cohal s, .pol.yvi nyl phosphaonat es,, l. tﬂ¥ n
N 588 RoR st BTN oF DaeRorT gt RidgeRel e Sy Jesey), and
cross-1linke ol ya Q%Eic aci ds and salts thereof, such
CORRINEHRSS éheg?ﬂ(}dﬂmqteefﬁ- R CQREHERTRAYER FHLIPBIRTISS afehAepnber of
Inc., Brussels, Belgium, poly nethgl met hacryl at es,
polysieishsich e PpiBayheyaEplidanes pesilyiray] @leobals, polyvinyl phosphonates, poly
vi nyl caprol act anf sodi um acryl at e pol yners,
ethylshg phosphomates, physpticratde and salte therqod| oyemetlimked 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-2methylpropane 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 acid, copoiymers of methyl vinyl ether and maleic



terpol ynmers of acryl omethyl propyl sul phonic

aci d/ net hyl acryl ate/ styrene nononers, polyaspaitic
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copol ynmers of vinyl acetate and crotonic acid

nononers, silicone polyners, polyacryl am de,

pol ysi | oxanes, al kyl cellul ose polynmers, hydroxyal kyl

cel l ul ose pol yners, carboxy nethyl cel l ul oses and
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%Qu%gﬂkne%e sol d under the tradenmark Gantrez(r) ( GAF
T%hporatlo(ﬁ or conbi nati ons thereof. [0008] In

var nbodi ments, a fl [ ent also b
! R B o o i e e o pEF T G e R into the
| ayer or the adhesjve coating. | ayer. Such flavoring
filg ot hudrephobifecogting yeirithy adhesive copting layeroSugh %‘W@F’P& ggents can
al dehyde, ketone, ester or alcohol. The fl avor
be parpssentiad Oﬂ),yextlh@ ofr flavermgraddetiydan ketonn eper eypdenhad. dihe flavor
pepperm nt, w ntergreen, sassafras, clove, sage,
immrtedlbyphﬂjﬁavomag jpgenangn b spa@EMDNt, pdppmmint, kvﬁnrergreen, sassafras, clove,
grapefruit, orange, apple, pear, peach, strawberry,
sageharchlyptuahagahm, vifdidielcaton, aaandpefianf dretge, aft€Pear, peach,
nment hol , carvone, anethole or conbinations thereof.
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vari ous e odlnents can i nvol ve nethods and

cofnBReSshLas, f or mhltenlng the teeth involving
application of a tooth- mhltenlng strlp to the teeth.

The toot h-whitenin a filmwhich
an conprise a hyd%uﬁkéke po ner an a mhltenlng

var.l ous fil t.he
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about 2Q to .about_ 200 fromabout 50 to qgout 1000
comgpesiions foywhilsging the teeth involving application of a tooth-whitening strip to the

teeth. The tooth-whitening strip can comprise a film which can comprise a hydratable
polymer and a whitening agent.

[0010] In various embodiments, the films of the present invention can be made in a
thickness from about 20 to about 2000 pum, from about 50 to about 1000 pum or from about
50 to about 500 pm. the dried film can contain the whitening agent 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



50 to about 500 nm the dried filmcan contain the

whi t eni ng agent which, in various enbodi nents, can be
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Hydration of the filmby saliva in the oral cavity

sol ubilizes the sol ubl e whitening agent or a bl eaching

conpound generated fromthe whitening agent in the

film The solubilization activates the whitening
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concentration of the whitening agent can be from about

10% byowgightalplges asherviseirdicaigsh tricrongsda pereasiases besoip arg iptanded to
about 1% to about 20% from about 2% to about 10% or

mepR perceriieges b3 weighbOWiw)3. 5% or about 4%t o about 7% or
about 10% by wei ght. Unl ess otherw se indicated,
r ef §1082L€ke whitpungagehtgedelny of nvarcty ofitcenddedbased bleanhing
per cent ages by wei ght (ww. [0012] The whitening

aga@@e hichadelibea adiydrogen perdride édryorah opghipetiedei®gd Such compound
bl eachi ng agents, which deliver a hydrogen peroxide
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for exanple, hydrogen peroxide, organic peroxide
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conpounds, “organi ¢ peroxi de genérating co oungs and

ﬂuggﬂbinations thereof. [0013] Organic peroxide
conpounds include, for exanple, urea hydrogen peroxide
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t he nunber and kind of organic functional groups. .
(cagpanmigRRIoTige) &lacwﬁgvéiwgafl BRXide g Ielhas sroyps ehnsrqides classified
al kyl hydrogen peroxide (R-O-OH), dialkyl hydrogen
acqeeding rqjée prnbgnand kind of organic functional groups attached to the oxygen atoms,

such as, for example, alkyl hydrogen peroxide (R-O-O-H), dialkyl hydrogen peroxide (R-O-
O-R') peroxy acids (RCO-0-0O-H), peroxy esters (RCO-OOR'), and diacyl peroxides (R-CO-
0-0-CO-R"). 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 chlorite such
as, for example, sodium chlorite, potassium chlorite, lithium chlorite, calcium chlorite,
barium chlorite, or magnesium chlorite.

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

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



R ) peroxy acids (RCO-O O H), peroxy esters
(RCO OOR ), and diacyl peroxides (RRCOO OCOR).
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di acyl peroxi de, benzoyl peroxide and the peroxy acid
nonoper oxypht hal ate. [0014] In various enbodi nents,
the whitening agent can also be a netal chlorite such
as, for exanple, sodiumchlorite, potassiumchlorite,
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lithyem pefborate, dithipotpasdicats) rdeivmipEmtdatpataleggn dipersulfate, calcium
di persul fate, potassium percarbonate, potassium
peeetbphas, ghkkiven pgaphaphiteltajoambperborate, gaddiamgetsiticate, barium
persilicate, lithiumdipersulfate, |ithium
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[ithium persilicate, calcium persul fate, calcium
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pot assi um peroxi de, |ithium peroxide, calcium
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conbi nations of any of the above conpounds. [0016] The
petidesninpgursigeieh ass £01 eapplepexidmedugtasespsushan 2 Javessetonatrelated

rel ease a bl eachi ng
enzyme, and/or an oxidase such as glucose oxidase and hexose oxidase and/or a peroxidase
(see U.S. Patent No. 5,989,526 which is incorporated in its entirety by reference).

[0017] Suitable whitening agent can also be polymer-peroxide complex compound .
such és, 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



per oxi de conpound such as, for exanple,

oxi dor educt ases, such as a |accase or a rel ated
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hexose oxi dase and/or a peroxi dase (see U.S. Patent

No. 5,989,526 which is incorporated in its entirety by

reference). [0017] Suitable whitening agent can al so

be pol yner-peroxi de conpl ex conpound such as, for
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about 10,000 to about 10,000,000, from about 100,000 to about 1,500,000 or about

2,000,000. Such poly(ethylene oxide) polymers are commercially available such as, for
example, those available under 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 99%
(w/w) of the hydratable film; in certain embodiments, from ébout 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).
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hydr at abl e pol ynmer can be from about 10,000 to about

10, 000, 000, from about 100,000 to about 1,500, 000 or

about 2, 000, 000. Such poly(ethylene oxide) polyners
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[0023] Bulking agents which can modify the properties of the films can also be

included. Such bulking agents can include water insoluble inorganic mateﬁals which can be
in the form of particles such as, for example, silicon dioxide (silica), titanium dioxide, mica
and Timeron mica, tricalcium phosphate, dicalcium orthophosphate (calcium monohydrogen
phosphate), calcium carbonate and clays. Water-insoluble organic bulking agents can include
celluloses, polyethylenes, polypropylene and various starches from potato, corn, 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



propyl ene glycol, sorbitol, xylitol, glycerol esters

such as glycerol triacetate (triacetin), triethyl
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oil and vegetable oils can also be used. Such conpound

can conprise from about 1% to about 50% from about 5%
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present in an anmount of from about 1%to about 50%

abdult 90t AdHUL 28 ahemakawr fidalateit 73 BEbaRAWD niAdméters db et value
25% by wei ght of the film [0024] The filmcan al so

wnhQMﬁegﬁﬁéy@ﬂn&%gﬁgﬁggbiC | ayer or coating on one of its
surfaces, in particular, the surface of the filmon

BB I
éﬁgul%s (%ir(l%g\éﬂ g %ycﬁtgpho‘él% cV(\>'hI {}ﬁ 2. a portion of

m
SI re as an ncentra

ent onto, the teeth surf
the T B RO BRhe AT G BrF e RET609lRs fherain instances
hydr ophohi ¢ coating can be of a thickness of from
suchiiguiophebin B1iAvice P emisBiblsrvitoyae Bk Ag carfheghe gass ith
10 nanoneters to about 10 m crons, from about 10 '
surfagtentee tHideonhebig eniecules nvhighome syrfastentsisen haven nenhilicapostion
to about 500 nanoneters, from
which is contiguous with the hydratable film and a hydrophobic portion which directed away

mo. CCU{?? egllﬁ% Hy&} 0 e

from the film. In various embodiments, the hydrophobic substances that can comprise the
hydrophobic coating can be substance that are immiscible with water, i.e. insoluble in 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, t-butyl cellulose,
cellulose acetate, and derivatives of polyvinyl alcohol such as, for example, polyvinyl acetate

or silicone polymers.



about 50 to about 200 nanoneters or from about 75 to
about 100 nanoneters or any value within the

w@tmsemst i oned ranges. [0026] The hydr ophobi cPCDES1005016165
can be conprised predom nantly by hydrophobic
nol ecul es. Such hydrophobi ¢ nol ecul es can have a
hydr ophobi ¢ conponent, i.e. a portion of the nolecule
that is non-pol ar and antagoni stic to water.

o) OB Mo LE oo R ch g oGS %g o AR oBerRODARY

e n1sc erosuch as can
e ca u cta dro cul es mh
subBfccd Srettara v SRR b as plan S Rt e V&nsmfl% B the
is contiguous with the hydratable fi|mand
coating pdp HEBlePrpHdes adh}fm% e e Preygntdmlpakaes mf petiyepyhitgping
I n various enbodi nents, the hydrophobic substances
agenhato endesiceshasedss Bhe hsrappgbis m%‘tﬁutes €ambs Prgseph i the hydrophobic
substance that are inmscible with water, i.e.
codting @ arbdreotin ofiromrabowtaldh (vt alpueIEs (wok Latmidithe plassicizers can be
| ess than about 1% (W w), |ess than about 0.01% (W w)

presént iregsarhdian o BfdoritabOut A0 be/mvtarndhouSsih (Wive ophobi ¢
subst ances can be conprised by one or nore hydrophobic

pol JERSS T &, aldodave ¥ SR hdhesis Rlyk6r cobtitel @OihE Giirface that
pol ymethyl nethacrylate and its copol yners,

corﬁéﬂtsy &L e R varRRb H%Qcﬁﬂeﬁt@ G&hisRBANA ‘%1@ ¥t ri%t:é‘s@zﬁﬁkl adhesive in the dry
pol yesters, ethyl cellul ose, propy | ul ose,

sta{eéﬂﬂruﬁg% léorﬁfcln}xg ltlfégtggthggxtef%@e i€&h lb% adhesxpé‘i% X!:tlva ed by an aqueous

at e, erlval eso

) Vl nyl
o st §pésF |S &V&ﬁg%@ﬁvﬁ%c}hs &b% Thﬁyéﬁl ShRGBtng can be
coating can, , I ou n@ contain
cogipet 2 seo g CrraliBle [i’Ft?Bh‘PF NS BER" emﬂidpe? falryymyl
as descri bed above, so long as the coatlng as a
alegholyoladnyd phpPhoRd!e rpob’aﬁﬂi*)fl@}e rhespheaate ol Y2y lic éalréagvelmethyl
active whitening agent into undesired areas. The
methadivbgsh oblybutiend peaspeenateapolipealgatesenylciprola¢iem/sodium acrylate
hydr ophobi c
polymers, polystyrene, phosphonate styrene, terpolymers of acrylomethyl propyl sulphonic
acid/methylacrylate/styrene monomers (see U.S. Patent No. 5,800,803), polyaspartic acid,
poly (2-acrylamido-2methylpropane sulfonate), copolymers of vinyl acetate and a crotonic
acid, silicone polymers, polyacrylamide, polysiloxanes (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 cellulose, or propyl cellulose or
hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, carboxy methyl

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

anhydride or its corresponding acid such as those sold under the trademark Gantrez® (ISP,
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coating in an anmount of from about 1% (wWw) to about
95% (W w) and the plasticizers can be present in an
wa@ooeniodef from about 1% (ww) to about 50% (Ve@W/US2005/016165
[0028] The filmcan also have a thin adhesive |ayer or
coating on the surface that contacts the teeth. In
various enbodi nents, this coating is not necessarily
adhesive in the dry state, but upon contacting the
Watggm S elrrgeg/ gr GAO l})(l: tlonse gto P?g}%eaégves\lll%v%&t Vl?ﬁ%g%m%%ftsatﬂe
adheres to the tee th T I ve coat . .
adhESiE lvEkspn 5068%38 e e st b i e ﬁ°§lbed zbove.
pol n yrrolidgne, polyvinyl alcohol, polyvin
Dol aﬁg@e Uity ot o e SO HO AP bP PR 4 achesive
aci ds, y nmethyl methacryl ate, pol ybutene
coabing $Hive ﬁtaéthemﬁqlﬁm%ﬁ)én cqAit#ys (ha Betbicavtining daeninsuch as sodium
acryl ate polyners, polystyrene, phosphonate styrene,
percabpimite/ imer RBolydfx@umatyrixomgh thy ladipasop gbatsigl apH dpdrophobic coating on
aci d/ net hyl acryl ate/ styrene nononers (see U S. Patent
opp¥3ingsudikds 308k cordilymasparti c acid, poly
(2-acryl am do- 2met hyl pr opane sul fonate), copol yners of
Vi np036r et Rftgindntbodintdhey @ flatord@iadentThh h16® BEiRRIYARY dther the
pol yacryl am de, polysil oxanes (see U S. Patent Nos.

film, 1§ ?1% l?yQiﬁ)phéblg %gatﬂi%:’a’r th 8661 3 Vati é%asﬁ@?i ta@@%@lﬁa?\llhltenmg

and al Kyl "or hydroxyalkyl substituted cel ulose

e%’ll?{ gFﬂ&xs%%Gdﬁ’?em yfﬁr fich f@kﬁfﬁ@gu@k Ry gncg okéé% &F‘o thE bl the

EC6l 0Se, Or prop

hydr oxyet : e drox
hY%grerL“?r SRR U by TS cealip faaéfeE( LS s e
I nat e, ﬁg Inic acid, 6#ner of nethyl Vi ny

eGarfharsasniaanty gacerpamﬂdmootﬁg epive layes vhish s%l?erfaala@md in a dry

such as those sold under the trademark Gantrez @# '
conditism ey ieappiedtiondp sheytpeth Thivneasi destiepssiibe belihpgd off degrpdation of

above. In various enbodi nents, the adhesive |ayer can
anyflavering ageit thas wohldaditirwiso ha usseiblcataclegradasion by the peroxide

pl asticizers as descri bed above. [0029] The structure
coropoundeTiaflavioriag egents dfthapredenhipsdemplnebn incbdaahyngf thogk known to

adhesi ve
the skilled artisan, such as natural and artificial flavors. These flavoring agents can be
synthetic flavor oils and flavoring aromatics, and/or oils, oleo resins and extracts derived
from plants, leaves, flowers, fruits and so forth, and combinations thereof. Representative
flavor oils include: spearmint oil, cinnamon oil, peppermint oil, 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, cocoa and citrus oil,
including lemon, orange, grape, lime and grapefruit and fruit essences including apple, pear,

peach, strawberry, raspberry, cherry, plum, pineapple, apricot and so forth. These flavorings

can be used individually or in combination. Commonly used flavors include mints such as
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coating is such that the mddle, core filmcontains
the active whitening agent, such as sodi um

weesosarBanate in a Polyox(r) matrix with the aptEE$2085/016165
coati ng and hydrophobi c coati ng on opposi ng surfaces
of the core film [0030] hi certain enbodi nents, a
flavoring agent can al so be included in either the
film in the hydrophobic coating or the adhesive

peR}%r : n{] %Et%%’%%nﬁgxmhﬁﬁlrc 153 hr?d 31\4311 'ﬁ%ﬂ'ﬂ}gorgg%r&len} Nemon-

ous e Iavorln agent

t ed t he .hyd h
iR e R o G
ind Yl EIRE P GHRRITA/IOn, EIgUATe PO f«ia&,a%%a%lq?%%érﬁw?édﬁ%aclnnamyl

dry condition prior to appllcatlon to the teeth. This
aceialp cirnamalisbydeh eitrpl, dicthylrselal, dfhydeogpaylacewsie, ewgeamhformate, p-
flavoring agent that woul d otherw se be susceptible to
methedamasdde, anchsdofprth lcen pler bxistd. Bothgoenachplerioé akdebydsrflangrings
agents of the present invention can include any of
indludesieut lareavan lifmited leacstaldehgdt @pple)s denzaklahydedqshenay uilirivind);
and artificial flavors. These flavoring agents can be

cindyitcdehgdd (cait@mon); kiraBRd., kipBY Bitral@erddr hie);GRral ARADAA citral
oils, oleo resins and extracts derived fron1p|ants

(1e}n%ﬁv1ﬁﬁe) Hécﬁﬂ\ﬁr&anéef WinfoR); a1 %anﬁar(mnu@@féaﬁ@ nRiiBaspiN . .,

t her eof . Represe ative flavor oils include’ spearm nt
pxp%hln*al &hﬂp@ 11H§ M?\Flm @Lte?rm falphg-laﬁléf? cﬁh&walﬁ%&dg E#éncy
f b| I %? are a tificial
ﬁua*z?w%ff) ey ne{h b (U fiRes At %ﬁe (B, Shigopk gitrdnetlal
colate cof f.ee, cocoa |tr oil,
bR Ry SR Sty A e A T o @fﬂ%{lyde c-9
essences i ncl udi i ng appl e, pear, geach st rawberr
(cirasEwiEy g)dehyfieEriz (cifu fuitp; fredpyhpuyraldshydsdbersy, fruiks) hexenal, ie.
forth. These flavorings can be used individually or in
tragoAihenatfrwois); taphatdellyde (ehewy.falmesh sversttldebipdamivanidlay drdimethyl-
aspepperm nt, wi ntergreen, spearmnt, birch, anise and
5-leptehalf e inuelcﬁﬂah(mﬂm); 2%-dimethyloctahdr(prebn freit); and 2-dodecenal (citrus,
mandarin); cherry; grape; mixtures thereof; and the like. Generally the flavoring can be
incorporated in the film of the present invention in an amount ranging from about 1.0% to
about 2.0% to about 10% by weight or from about 5% to about 8% by weight.

[0031] The poly(ethylene oxide) films of the present invention can be prepared using
conventional extrusion or solvent casting processes. For example, to prepare a film by
solvent casting poly(ethylene) oxide, the ethylene 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. After a solution

has been formed, a plasticizer can be added with stirring, and heat can be applied if necessary



orange, grape, artificial vanilla, cinnanon

derivatives, and others, whether enployed individually
wo@roosn1a4rbi nati on. Fl avorings such as al dehydesT/asmos/ 016165

esters including cinnanmyl acetate, cinnanal dehyde,

citral, diethylacetal, dihydrocarvyl acetate, eugenyl

formate, pnethyl anisole, and so forth can al so be

used. Further exanpl es of al dehyde flavorings include,

to %&l His& 1‘3&; r}lO{aIétll (a?‘r%ée ergnc} RoriS; %B ug %gpﬁggn ﬂaas%%eﬁ? girwed followed by the

enza nam C

adcﬁté(}na&%ﬁmwélterb%q %gee zmdaﬂny () h&gredrqn ( aI %fe@ﬁ’ﬁgﬁ TLe ﬁelﬁon can be

Coa%gr(?lgg i? %%aggocgmeé %a?%{ab%l <? gé{ﬁqaa}njlillgll aI@F gglﬁafr material can have

vanillin (vanilla, cream; alpha-anyl cinnamal dehyde
a syrfasie dgpstonfhigh 4lloavsdhespolympenr sy}wa&w@ad(edemwpross the intended
cheese); val eral dehyde (butter, cheese); citronella
car(ipmelidih wﬁhou'ramkirtgyipes )”qrrmbe@amdtivé bbud betweenhe £¥9q substrates.
al dehyde CG-8 (citrus fruits); aldehyde C9 (citrus
Exémplics of) suitabhld edryidem@edidls (relude whass, rstairtl sk ste2l, Fefigd® (DuPont,
but yr al dehyde (berry fruits); hexenal, i.e. trans-2

WilhREfos, Déleivhig) ; pdljiétl’i)‘lerﬂiﬂ@?é&&eﬂ ek paper ot }?}&?&)er plastic liners.
veratraldehyde (vanilla); 2,6-dinethyl- ept enal ,

- €[003 B a%ﬁ%éﬁﬁé A carfoeathi RS Q&Béﬁﬁﬂe t(g Hfgﬁ-%lnperature air-

frU|t); : dodecenal (citrus, mandarin); cherry;

o A8 i A MR %“rﬁ%@dr@?‘“ﬁ* B i RSl
r esent vention.in an rangi n bout
oof Bms'so\ﬁbwg A ioh st 21895 o *tbRgnr S g e uf i
8% ﬁpt % The on(eth oxi de

11 3t ?fﬁés%?fé)é% IR he Cat @@lw%aéﬁugnﬁa §if §n3 shape

Convent i onal, extrusion or solvent casting processes.
angpacked it auitabls copiaPst-e a fil m by sol vent casting

pol y(et hyl ene) oxide, the ethyl ene oxi de polyners can ,

be 1034bleusk the whitening filh stnp of theymesentfingengioh b filmpiihemapplied

is conpatible with the polyner. Exanples of suitable
to the teeth surface when hydrated by saliva in the oral cavity or pre-wetted by dipping the
strip in water will adhere to the teeth in an appropriate manner. In this regard, the whitening
strip can be formed to have a width dimension suitable to cover a row of teeth (upper or
lower). Therefore, the whitening strip can be applied to the upper set of teeth, or to the lower
set of teeth either separately or simultaneously. The length dimension of the whitening strip
is determined by the amount of coverage desired. In this regard, the number of teeth 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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sol vents include water, alcohols, acetone, ethyl
acetate or mxtures thereof. After a solution has been
wo ooosrd)34e pl asticizer can be added with stirrP@mUSENE016165
heat can be applied if necessaryto aid dissolution,
until a clear and honbgeneous sol ution has been
fornmed, followed by the addition of the whitening
agent and any other ingredients such as flavors. The

Wilﬁgflfpglt}%l %O%ﬁg tyg)g Iaccg %nggx%tgq?ltog oft %hls li')vhtlt%%g acglnrt re{s evs;ell as the type and
; h f whi . th
inGSRN fksin o DN P CURoRt By nlitge reﬂ%sc" ﬁ%?l&ﬁaﬁt? tooth-

carrier width without soaking in to forma destructlve
whitemee paiodeean herfeon akpus | wgvuts?%%boué%m% opgreatsy 1k about 2

carrier materials include glass, stainless steel, .
minugds| to abeut 30 DuPeas or fym ﬁbcngg @piputge‘ogghgutel)o minutes or any time period

pol yet hyl ene-i npregnated Kraft paper or pol yester
encphpsatsed by theafaremeMBB2d rddgss. ng of the filmcan be

carried out in a noderate to high-tenperature airbath

usi [0938§] The/pragnomesntiodicyn bgillustinel by tha Collowiflg exefmpler

any ot her suitable drying equipnment, which does not

adversely affect the act ExgNPIE ¢di ent (s) or flavor of

the film [0033] For ease of use, the dry filmcan be

cut god6PTIRS @)?a‘?lzplé’flhéﬁ‘étéé‘tﬁi& Eregéxéﬁona&}ﬁi SARRSf ARdafaprRk ed

|nto a suit cont ai ner To use "t he” whitening

po]&{jeklf?lé%t f %(pde?ﬁh;i{' ?ahrgﬁggc} it e Injbg );% %Aa}i:hl &kr{%g ﬁg&?&hoblc

%n the oral cavity or pre- metted by di pping the strip
“4MEwat er will adhere to the teeth in an appropriate

manner, ln this reg the whitenin
f or 947k Gemaroms - W?&que&ryﬁf‘éﬁéﬁxtsfﬁ BLRE 280 8690 sﬁ%wﬁ pag slowly
row of teeth (upper or lower). Therefore, the -
addgdliinte wbewy 830 pecianizedwatsphqatad to 8bqui 8036 p avithsdgoreys stirring to
teeth, or to the lower set of teeth either separately
forpra sansbicenirned uistqus sthigon. lieghis sdiutiems2.61g. gycarinevas added and
whitening strip is determ ned by the anmount of
stirc@al/for atgpmt des B0 athutdsnThdunixture gas dooléddovwnittiieiovof0t@aind 2.4 g.

socill\frlnc;:):rcla:bonate 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% hydfogen 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. Schemerhorn, J.
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Is desired to whiten will determ ne the di nensions of
the whitening strip. For instance, it nmay be desired

wo oooeniog4hi ten the front teeth, which are noseCEES1005016165
seen by others. Accordingly, the length of whitening
strip can be reduced in this case, as conpared to the
case where it is desired to whiten all of the teeth.
The duration of application of whitening strip to the

De{nﬁ?ﬁ% a1 1%@@@8@%@ oblifhe ﬁ%&%é% H‘e%?ﬁ@steﬁ b iRl of Indiana

iténin as we pe and intensity
d t f
unigredivehise? HEpEThrpdiods W%S?B?Cﬁ'mﬁﬁf%n?fﬂﬁg bof bR
f t 1 t t
o5 U i €0 SRS s AT e o

5 mnutes to about 10 mnutes or any tinme periao

wag agheg adhevetery Thaghade of bpqeth wawef#sawg@d r‘fC@(ﬁEQ]bOWfOTe and
present invention can be illustrated by the foll ow ng

aftentherpeatment W{vPMimolta [(ho@edmatei Modg 4B 21 in|Wwhich fldtie 8 measure of
the preparation and testing of hydratable

respaisy (ethh eletodighkieskedndfdatlomsse thethagher thg Lsadiethe whiter teeth appear.
per car bonate and havi ng a hydrophobi c coating. [0037]
Ten B9 Bor(p@irpos€ ofRomyetidvn| £osmmrciidly a)ailble206th @Hkening strip of
Aldrich) was slowy added into about 85.0 g.

th d ARIFRE inBle Pathes tsebatod 7 3Bk S. L% by\Me‘iéhtYly&l@é&%romde
irring to forma transi ucent and viscous sol ution.

(deI%nLt@& cflﬁg lBuf %'anlso Gt %\tg B sEhidee ﬁﬁﬁéﬁs gv}@&qfé@l 0 mg was used

Irre out 51t mnu es. m xture

o 537 e SPRERD BT it Rl UMD e papene o
| tin It ture cast o a gl gss.
Exfingied %c%?%%veﬁs grheotv@@% A R Pt ged i Table 1
was formed which was readily peeled off fromthe gl ass
belgWate. The dry filmhad a thi ckness of about 160

TABLE |
Film Weight | H)O, wt% | Initial L End L dL
(mg)
A 23 3.4 37.32 62.09 24.77
40 5.2 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

15



m croneters and contai ned an equi val ent of about 3.4%

hydr ogen peroxi de by weight of the film [0038] The
wokiosenizmg ef ficacy of this film (designated "PCT/OsW05/016165

was exam ned by wetting and placing piece of the film

(14 mmtinmes.15 nm weighing 23 mlligrans (ng.)

agai nst the surface of a stained bovine enanel slab

prepared as described in "In Vitro Renoval of Stain

Wi th Dentifrice" G K T. A Barkhard and B.
R Schener hor n, Dentaﬁk%ggﬁzgél 1236-9 (1982) and
rom Ora Resear.ch Institute
" na RS Tiif Sinan yluﬁasﬁ e BB A gt g yith varying
pl aced on top of the filmto maintain the noisture.

P@@$¥%F°%Enﬁﬂﬁﬂfes both the towel and the residue film
were renoved and the tooth was washed with water. The
shali®43F Series of Emnworg Propeted wrie 1draipelsctnirag) oadn(M.W.
before and after the treatment with a Mnolta
appChxiontahy4 @), 000 sdichGRs 3wl addedivoth vigorousstiaring axgeiatwun$0.0 g hot
response to the eye to |lightness and darkness, the
de-iiniged wdtdrédiehted &d abeut $08 GVVhikr miiewiningthp eane teh(petdjre bud
pur poses of conparison, a commercially available tooth

coMJihluir%rhlgﬂgl(ﬁﬁ snd?he2f1 010MEpdl W pdy Rh&)Oxdeq . iW. dgpfoximiately’d00,000)
5,894,017 contalnlng 5. 2% by wei ght hydrogen peroxide

wak g@&/l}geﬁﬁ%@ thio fHe!sBluBon. Aﬂ?e? tlﬂzl thpldid disfIRich oFitkd ﬂcﬁfethylene oxide,
di merisi on whi ch wei ghed 40 ng was used to treat a

AR AR e B
he %lg I%g t?rgmtg Ste abo*ﬁ%{‘l? Ifor[ %%M]houg  d u? ts(;lgt?c? (r:»gf?esgthan cooled to
Tabl e | 8¥§u§£93bthat the whitening efficacy of F|Im

ro%PEWQﬁEWEB dance with the present invention is

unex ectedly much hi gher than that of
[0043] To the above solution, 3.3 g. glycerin was added and stirred for about 30

minutes, until a homogeneous solution was obtained. Subsequently, 3.0 g sodium
percarbonate powder was added and thoroughly mixed with the poly(ethylene) oxide solution
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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commercial white strip (FilmB), despite having a

significantly | ower peroxide content EXAMPLE 2 [ 0041]
wdabios/1ensanpl e il lustrates the preparati on and pI/USIFNEI6165

of films with varying peroxide concentrations. [0042]

Series of filnms were prepared using 1.0 g

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

was slowy added with vigorous stirring into about

i PR i 0P, g
susg | Eogliér%ga{ he;%‘%(b? %ﬁ)/:gﬂs)f%gl éé\?e Ellal Oaélegﬂ’l cgi%loaq{ "I(he resVthg strip
g3t Bl i iamrGf Pesirs CaREn gt S BEbeigh by weight of he

solutlon/suspen5|on was fornmed. The sol ution was
suppgHed i at ed by heating and stirring at about 80 C
for another two hours. The solution was then cooled to
r oofi0dépls whitaning tasi pracedge of Exqranla Bpsimg stained beydneenamel slabs
solution, 3.3 g. glycerin was added and stirred for
wastapaiteB® detamnireghe onthi-whitenhrgraffjeace ofi §ilme 0y D amd BEadbe shade
obt ai ned. Subsequently, 3.0 g sodi um percarbonate
chagngedethe Wash adsrdomad usingthe ddinbla ChroatmetdrMdédeECR 321 both before
pol y(et hyl ene) oxide solution to forma white, thick

andBiter thdCeafHERERNS Etnparidiit4lpidde bF & GorfifnRetINGvhildbl8 Wiigening strip

prepared by casting the above gel-1ike suspension onto
(Flﬁh 5ot H?claﬁ%féslg aad algé Yt '?&o Alsirhipf? @iﬁl&mfa%ﬁ WE& 1o %J%Qt%o&%r bovine
C.) overnigh er drying, a filmwas forned

: f i
too?}lp m‘% \(/)va l?xﬁm?t? - ebﬁllrgp gr%a?%inas f{h% hlealb% l@s THe lr?shgsrs of tiws% tests
foldgd. FP breaklng: Both ;hln and thlck films
are fegordeglin a% &d. Athin filmdesignated "C' had a

t hi ckness of about 100 um and cont ai ned about

TABLE Il
Film H,0; wt % Initial L End L dL
C 2.9 28.98 47.56 18.58
D 3.4 38.28 65.21 26.93
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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2. 9% hydr ogen peroxi de by weight. [0045] A thicker

filmdesignated "Film D' had a thickness of 500 um and
wa@2dwgdrisgen peroxi de content of 3.4% by wei ghtr{D04B)s5/#16165

third supported filmwas prepared by casting the

pol y(et hyl ene) oxi de suspension prepared as above onto

a flexible cotton cloth and dried in air. The

resulting strip (designated "FilmE"') had a hydrogen

per oxi de content of 1.5% iht by weight of the

supported film [0047] | ing test procedure of

Exappl usin t.ai ne qQvine enane l. ab S
o W8l T By Eielt s B PR R TR P T Rt o
Fi | C, D E. The shade change of the tooth was ..
ol lAITerE P A S0t g A P SRR G e R dppobic
both before and after the treatnent. As a conpari son,
coafingjapd adispivg codlier ci al |y avail abl e whitening strip
(FilmB of Exanple 1) was also cut into a simlar
di nH9SPbRheeratedSBien qap be pecpered ad e s He aeee laprstwasfrgade by
30 mnutes, the strip is designated as filmF in Table
therrhally, exTiudingdPolpox® (. W.e209Kt dbe DowrGhanscad Cvetbany, Mialbind
[1. TABLE Il [0048] The shade of the stained bovine
- Mieliigam vdithSSodium pdré Rboriatee TROthiokneys ®f e ppeaticidart fimt W about 100 pm
Filmse C, D and E of the present invention showed

and the @bhdhtribint Fhd Wb dRInt p&Gasborate WARIAbE delght the adhesive layer was
conparative commercial whitening strip FilmB or

theh pRoMLE GislifDAR %r?x'ﬁg% (% M€ ah btk 581uBSn HFEVP onto the

preparati'on and testi ng of hydratabl e poly(ethyl ene
. : . , -
PoSh sk SRR O SRR AL eI A e
Polyox® layer with a thin layer of PVP, ethanol solution; then, immediately before this layer

is dry, a film of ethylcellulose ethanol solution was cast on and dried. A multilayer structure

was thus obtained. A

EXAMPLE 4 .

[0051] This example illustrates the whitening activity of the multilayer film of
Example 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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[ 0050] The coated filmcan be prepared as follows. The
core layer was made by thermally extrudi ng Pol yox(r)

W@ bo#11034200K; The Dow Chem cal Company, M dl apdr/us2005/016165
M chigan) wi th sodi um percarbonate. The thickness of
this particular filmwas about 100 nm and the
concentration of the sodi um percarbonate was 5% by
wei ght. The adhesive |ayer was then produced by

C as ’ﬁ%kdh@h%sggﬁ e o ?h‘y uF'fgétgévgsf W%;uﬁhg“r@%&g:%o%mou Ia;gr
Chﬁg‘:l eﬁrﬁa CF %@37&; d%e%?r%:tal d E%V E %?ahoat leggg h%rﬁgé)nson apiece of
a Cgrgm%}c:lﬁ fthélﬂqilyf] %é@éﬁ g%[ ’l’i‘éﬁdﬁ? & ]Ites 8 & ef;so Ielztslfltroélﬁsmnlar

and dried. A nultilayer structure vvas t hus obt ai ned.
dingepainpppd used 6o Beqt ampiher hoxineeath fer 30gpingiep st herd reading was 18.35

whitening activity of the nmultilayer filmof Exanple 3
fortkd myltidayer filnypf the preserit onbenfi@0 Fhis ig\a greater whiterdeg efffect then

mul tilayer film prepared according to the nethod in
produediyeh8cormasrcjllg@edlabpaviithing pretucbinexmeaplen daed 2 which gave a

tooth slab that had been artificially stained as
valdestabohetd finShoednemestet al, J. Dental Res., 61,

1236-9, 1982 and obtained from Oral Health Research

Institute of |ndiana Uni g&ravipiE sSuf ficient pressure

was applied to the back of the filmto insure an

ad h ! X]eTﬁiE @*ﬁﬁ;fle aﬁfs&ﬁ ﬁhE Ql%%lfhlt)l 4¢ tﬂ@gorE b@l{y%?@tlgyer hn comparison

sur mvvas a stay on
o t hen renmoved. The tooth
toiggr’?’%&%ml %% oro y washed and dri ed. [ 0053]

ﬁ%&?fﬁ&%b%%é?& ﬁzgﬁs%ag Bt Chers ?’Eﬂxa%@il%%r anda

aft er the treatnpent. As onpari son, a, pie
commercially available whitening strip (Fllm B'of Example 1) into glass Jars and aging at

120°F for two weeks. The commercially available strip was first taken out of its original
packaging pouch.

[0056] The Polyox® film lost about 25% peroxide activity in comparison to a loss of
nearly 60% peroxide activity for the commercially available strip. Thus the films of the
present invention provide a much more stable product than the commercially available
product.

[0057] All references cited in this specification are hereby incorporated by reference.
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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a commercially available whitening strip (Film B of

Exanple 1) was also cut into a simlar dinension and
was®d110344 r eat anot her bovine tooth for 30 m NUEBES20031€16165

dL reading was 18.35 for the nmultilayer filmof the

present invention. This is a greater whitening effect

t han produced by the commercially avail abl e whitening

product in exanples 1 and 2 which gave a val ue of

223@; i bl FRTREH s ROV EpBrab PR S s,
arg{)}lgﬁ @é % R}ﬁ)&f’%ﬂd Ig%mgl{%par Ioé%dg\éﬁn ﬁiggeqe trgg(i %X)e within the scope

arried out by sealing the sa s, of ore Pal yo
of ﬁxay%‘fen%% %}lcge{ﬁ%weﬁ gempt g r'@ﬁ&‘é’ AR B‘i‘ﬁ‘ﬁ@ ?rgétﬁé {Biit and
(FilmB of Exanple 1) into glass jars and agi ng at
scopp @Fthedpventipn-weeks. The commercial ly available strip
was first taken out of its original packagi ng pouch.
[ 0056] The Pol yox(r) filmlost about 25% per oxi de
activity in conparison to a |loss of nearly 60%
peroxi de activity for the cormercially avail abl e
strip. Thus the filns of the present invention provide
a much nore stable product than the comercially
avai | abl e product. [0057] Al references cited in this
speci fication are hereby incorporated by reference.
Any di scussion of references cited herein is intended
merely to sunmari ze the assertions nmade by their
aut hors and no adm ssion is nade that any reference or
portion thereof constitutes relevant prior art.
Applicants reserve the right to challenge the accuracy
and
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pertinency of the cited references.[0058] The

description of the invention is nerely exenplary in
wmadosnesand, thus, variations that do not depareT/isDN3/016165

the gist of the invention are intended to be within

t he scope of the invention. Such variations are not to

be regarded as a departure fromthe spirit and scope

of the invention.WHAT IS CLAIMED |IS: 1. A coated

R &g Mg filmconprising a hydratable,
Eﬂif?an%Qﬁrﬂg—polyner and a whitening agent, said film

havi ng a hydrophobi c coating on one surface and a

t oot h- adherent coating on opposing surface. 2. A film

ccor to claim1l, wherei abl e mer

1. RERare oad-iiudik ot topmunmecipacy b fhapartag pRgmEr ond o

nunber avera% vi scosity average, wei ght aver or
whitening pasgh swd Tbmdrging advgiopheinc egating 48 onepiface %f!g piggth-adherent

and not nore than 10, 000,000. 3. A filmaccording to
coatingiomopposmigciuefage. t he whi t eni ng agent is selected from

the group consisting of peroxides, netal chlorites,

PVP- hydr ogen peroxi de conpl ex, perborates,

per car bonates, persul fates, perphosphates,
2. pdilmiakéording $o clpiad D)yteedinl Said hodratabletpd]ydddr tSmpitists a poly (ethylene

combi nations thereof. 4. A filmaccording to claiml1,

oxBBF N herhalind h QRRBBY £ efdda, Vit sieORIdgs asﬂgmra%ﬁég@ar Z-average

selected fromthe group consisting of an ethyl
mo‘?é%hia%v@&ﬁt otaat Wa&%hutcl%l ddé'aﬁ&‘ﬂot :ﬂ&e'tﬁa‘ﬁplfmwooée' | ul ose,

a butyl | ul ose, -butyl cellulose, & céllulose
acet at e, a ponV|nyI acetate, a shellac, an acrylate
copol ymer and conbi nations thereof. 5. A film

n the tooth-

ordin dherent
5. BEiar ok faBe L sty R Bl BeceR SRgp g group
f I ljd I I
co%?sglglglg Ilg‘er}g)ﬁ q:syg}% ;:lllll(r)]r){tes rPr-lcl)y rogc23rr]1ep%rox?d% c%\é{p?e))/( perborates,
‘percarbonates, persulfates, perphosphates, persilicates, peroxyamds and/or its salts and

combinations thereof.

4. A film according to claim 1, wherein a hydrophobic coating comprises a polymer selected
from the group consisting of an ethyl cellulose, a propyl cellulose, an isopropyl cellulose, a
butyl cellulose, a ¢-butyl cellulose, a cellulose acetate, a polyvinyl acetate, a shellac, an

acrylate copolymer and combinations thereof.
5. A film according to claim 1, wherein the tooth-adherent coating comprises a polymer

selected from the group consisting of polyvinyl pyrrolidones, polyvinyl alcohols, polyvinyl

phosphonates, poly ethylene phosphonates, polyacrylic acids, polyacrylate salts,
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phosphonat es, poly ethyl ene phosphonates, polyacrylic

aci ds, polyacrylate salts, polynethacrylic acid,
w@ologmasikacryl ate salt, poly methyl methacryl aP@BUS2005/016165

pol ybut ene phosphonat es, pol ynal eat es,

vi nyl caprol act anmf sodi um acryl ate pol yners,

pol ystyrenes, phosphonate styrene pol yners,

terpol ymers of acrylonethyl propyl sulphonic

pOlgme%achltl hXcu? l?z{cf:’xlgéer: gﬂ; RE&SI n‘?@l gneélﬁagr%[%?#) gégpgt)er’le
R i @m?sg;&u%%?@e%rﬁo S pobsrenes

pol ysi | oxanes, al kyl cellul ose pol yners, hydroxyalkyl
phasghingfegixrensoralwaers, tepabypsss ol penigmethdinronyd sdphsis ner s

sodi um al gi nates, alginic acids, poly nethyl vinyl
aci@/metylaveyleteistysenieyanmiogsrse pplwespamsic acidcpas €2-pérplegido-

pol yacrylic acids, cross-linked polyacrylate salts and
2methpipropane sulfonatey rcepn‘lymﬁrs oAviiyl aveatcamddiretgnit ecid Inginomirs,

wherein any one or nore of the film hydrophobic

silicarRtpohgnees, palieylaneds palybigkahes! tlkglrcetiolops pal gded, hydroxyalkyl
flavoring agent conprising an essential oil, extract
celRilost paiets) GarBb ey gl cellofesolyrférk Sod i agﬁ@ﬁelalglmatamds poly

inparts a flavor selected fromthe group consisting of

mefREFHnY Jﬂﬁer/rﬁﬁﬁ@ ShYdRte coolinSdre) rc?(%@-'lmﬁ&ﬁﬁﬁifd'c?ﬁrc a%id@vcﬁ'o)ss linked
sage, - eucal yptus, ‘marj oram ci nnanon, |enon,” |ine

pol%%@?l?%’smtg andocro?xlﬂgfﬁuox?sot%%of pear, peach, strawberry,

apri wat er nel on, banana, coffee, cocoa,
nment hol , carvone, anethol e and conbi nations t her eof .
7. A coated tooth-whitening filmconprising a

ydr at abl e pol yne nd .a mhltenln
6. /Ra(@ﬁnﬁgcoaﬁm&?o A |, HECIE gRY SR TP ﬁygﬁs ﬁﬁ@ﬁ‘@r%’ap {orfgating or
containing a flavoring agent.8. A filmaccordin g
adhesiyF Roating iAaes CoMBITed 2 AP TREASER GOBIPYRES a8 6prshtial @Y, extract or
pol y 0é;fthylene oxi de) pol ynmer having a nunber average,
flavaringaddehydea ketongy estengsi alfoholathatrimpertor flavogveleciedfrom the group
nol ecul ar wei ght of at |east about 10,000 and not nore
consisting dDsp@eniBO 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.

7. A coated tooth-whitening film comprising a hydratable polymer and a whitening agent

said film having on at least one surface, a hydrophobic coating containing a flavoring agent.
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9. Afilmaccording to claim7, wherein the whitening

agent is selected fromthe group consisting of
weeooexniwdes, PVP-hydrogen peroxi de conpl ex, metedT/US2005/016165

chlorites, perborates, percarbonates, persulfates,

per phosphat es, persilicates, peroxyacids and/or its

salts and conbi nations thereof. 10. A filmaccording

to claim?7, wherein the hydrophobic coating conprises

8 zgttﬁr)%: flllng ?o gl(a:ltl‘l‘le v]:/l{e%pn ts 1§ h?ﬁ.rgfégle é)%pﬁﬁesr'ltcbrrr]]gnges a%%ly (ethylene

"'oSe,
cel | , II
o) pllyBe gy beﬁaevw”ggsﬁ?fwl?y wstageoveifiaBieps §t 2 Jverace
acryl ate_copol ynmer and conbi nati ons thereof 11. A
ey REEDT o Ao D AndRet B A G OOPI g gent

conprises an essential oil, extract or flavoring
al dehyde, ketone, ester or alcohol that inparts a
flavor selected fromthe group consisting of

9. Agdmractartling pe plpien 7] whereinithet eliggnieragesds sadotaisrons tevgzoup
sage, eucal yptus, marjoram cinnanon, |enon, |ine,

cogpisaipg bf pérbxides; BN@ehydaygph peropida complefahetalsdhidisdye pérborates,
cherry, apricot, waternelon, banana, coffee, cocoa,

peldBibbRdbs, pé&@nmepe@mpMsep@ﬁﬁca@ﬁ‘peraﬁydcma and/befteaits and
12. A tooth-whitening nethod conprising providing a

cofmBRh@shs tpQtdr- whi tening filmconprising a hydratabl e
pol ymer and a whitening agent, said filmhaving a

hydr ophobi ccoati ng on one surface and a toot h-adherent
coating on opposing surface; and contacting a tooth

10 FitpgRlelafeR G fseé’%v%’iwémpﬁ%f Ko o m@f%ﬁoﬁb’&r
h bl
Selgs?%@%y%ﬁ%aérﬁws ﬁ% R eF e 3 erViAedulsts &) sopropyl

aver age, wei ght avera e or Zavera%.§ nol ecul ar wei ght
\

cellflosgt a putykellplost e ~botydodluess, arsilulpse acetatas prb'vo‘tyd)ame a

shellac, an acrylate copolymer and combinations thereof.

11. A film according to claim 7, wherein the flavoring agent comprises an essential oil,
extract or flavoring aldehyde, ketone, ester or alcohol that imparts a flavor selected 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.

12. A tooth-whitening method comprising providing a coated tooth-whitening film

comprising a hydratable polymer and a whitening agent, said film having a hydrophobic
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14. A nmethod according to claim12, wherein the

whi tening agent is selected fromthe group consisting
woboopeimxd des, netal chlorites, perborates, PCT/US2005/016165

per car bonat es, persul fates, perphosphates,

persilicates, peroxyacids, salts of peroxyacids and

conbi nations thereof. 15. A nethod according to claim

12, wherein the hydrophobic coating conprises a

o A7 T B s
o LR S B BB o0, o e

16. Afilmaccording to claim12, wherein the
t oot h- adherent coating conprises a polyner sel ect ed
fromthe group consisting of polyvinyl pyrrolidones,
13 pyImptliodyaccaafling iwtleim b Ivwheraiy saihhskspinkla apbaner pernprises a poly
et hyl ene phosphonat es, pol yacrylic acids, polyacrylate
(etlbdbrtesyxided pyhysteh having 4 curaldr dyerpgy, yisectsﬁtacawgrlam evesglt ayerage or Z-
poly methyl nethacryl ates, pol ybutene phosphonates,
avéiadeyisleanirassightiofiy leasp atledud ¢0,600 saihiot Moae thyh 80,600,000.
pol ymers, polystyrenes, phosphonate styrene pol yners,
terpol ymers of acryl omethyl propyl sul phonic
aci d/ net hyl acryl ate/ styrene nononers, polyaspartic

143K m&hda%yoral%g@&axinm darepEh ﬁbé'v@ﬁt%{?ﬂg Qg lid &[&iee)ﬁom the group

copol ymers vinyl acetate and crotonrc acld
oIS e AT TR i o

. ose ners, car. Iulose
pegBeliies PRI BS Petor i i oh boro eyl R %g%heféof-
et her/ mal ei ¢ anhydri de copol yners, cross- Ilnked
pol yacrylic acids, cross-linked polyacrylate salts and
conbi nations thereof. 17. A method according to claim
1514 megngrassarding do elaigy b2, whyreiy thethydonhohis septing camprses agolymer
oil, extract or flavoring al dehyde, ketone, ester or
seledtebfiom thgroup opaistisg af 4nl elvyd celbibsecprogylfoeBulosda ésopropyl cellulose,
butyl cellulose, t-butyl cellulose, cellulose acetate, polyvinyl acetate, shellac and

combinations thereof.

16. A film according to claim 12, wherein the tooth-adherent coating comprises a polymer
selected from 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 acrylométhyl propyl sulphonic

acid/methylacrylate/styrene monomers, polyaspartic acid, poly (2-acrylamido-
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group consi sting of spearm nt, pepperm nt,

W ntergreen, sassafras, clove, sage, eucal yptus,
woroosarsmg ci nnanon, |enon, |inme, grapefruit, PCEOF®NS016165

appl e, pear, peach, strawberry, cherry, apricot,

wat er nel on, banana, coffee, cocoa, nenthol, carvone,

anet hol e and conbi nati ons thereof. 18. A

t oot h-whi t eni ng method conprising providing a coated

ZmEf?lgfp@épﬁé %ﬁﬁin‘%) é&l}:&@ﬂ%ﬁ‘ b@[‘&eﬁaté%‘i’irc%t@}ﬁ @%&ﬁﬁ{ers

enin ai d avl ng on at east oné

d f
s o rRNRE Sy paSERoCHoWiER SUPlsS? e Rl anio
ff h wh d. 19. A nethod
Celﬁ%egﬁota%gerigo Py P ce@ﬁ’@ﬁéﬁ%%ﬁ%ﬁoﬁw Henpies a&%wﬁe.ds poly

conprises a poly (ethylene oxi de) polyner havi ng
mefhyyhisiay! etherfrazjeic aphysleids conolypers.aaess-lipkedpal yamﬂtcwélswross -linked
Zaver age nol ecul ar wei ght of at |east about 10,000 and
polyatryhatsrsalts srakconigoiondereof. A net hod according to
claim 18, wherein the whitening agent is selected from
the group consisting of peroxides, PVP-hydrogen
per oxi de conpl ex, netal chlorites, perborates,
17 P& hpddanedréing teahmnl 1, afiRfein eIfhesih wiefScomprises an essential oil,
persilicates, peroxyacids, salts of peroxyacids and

exteRUBY MAbHAR 8ldeRyR¥e Rdtone2dsterdr AR Gh A GHA Rl aWhvbPsetdctldTrom the

18, mhereln t he hydr ophobi ¢ coati ng conprlses a

gro%g'cx dtin g%lf%ﬁgmg Q;gﬂe Fxﬁgﬁt %@g&%g&ﬁd@&h@% éﬁéuf&ofséé(l'ypms,

a prop ' soprop
ma opa?ry(:inngx%lo}] Li}anqgﬁe ’]m?ae 5%8% ‘flt %(rez{nlg f a}(): aar ?}’%L‘é uls,t?qsw erry, cherry,
nmer an conbl tions the 22. A th )
ap%f@@ e TR e garr%ew%} ARkqmbinations
(gprlses an essential oil, extract or flavoring
lehyde, ketone, ester or alcohol that inparts a

flavor sel ected fromthe

18. A tooth-whitening method comprising providing a coated tooth-whitening film
comprising a hydratable polymer and a whitening agent said film having on at least one
surface, a hydrophobic coating eontaining a flavoring agent; and contacting a tooth with said

film for an effective tooth-whitening period.
19. A method according to claim 18, wherein said hydratable polymer comprises a poly

(ethylene oxide) polymer having a number average, viscosity average, weight average or Z-

average molecular weight of at least about 10,000 and not more than 10,000,000.
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group consi sting of spearm nt, pepperm nt,

W ntergreen, sassafras, clove, sage, eucal yptus,
woeosarsag ci nnanon, |enon, |inme, grapefruit, PCBO§®NS/016165

appl e, pear, peach, strawberry, cherry, apricot,

wat er mel on, banana, coffee, cocoa, nenthol, carvone,

anet hol e and conbi nati ons thereof.

20. A method according to claim 18, wherein the whitening agent is selected from the group
consisting of peroxides, PVP-hydrogen peroxide complex, metal chlorites, perborates,
percarbonates, persulfates, perphosphates, persilicates, peroxyacids, salts of peroxyacids and

combinations thereof.

21. A method according to claim 18, wherein the hydrophobic coating comprises a polymer
selected from the group consisting of an ethyl cellulose, a propyl cellulose, an isopropyl
cellulose, a butyl cellulose, a #-butyl cellulose, a cellulose acetate, a polyvinyl acetate, a

shellac, an acrylate copolymer and combinations thereof.

22. A method according to claim 18, wherein the flavoring agent comprises an essential oil,
extract or flavoring aldehyde, ketone, ester or alcohol that imparts a flavor selected 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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