DUAL PHASE VWH TENI NG DENTI FRI CE BACKGROUND OF THE

I NVENTI ON [ 0001] Many individuals desire a "bright"
smle and white teeth, and consider dull and stained
teeth cosnetically unattractive. Unfortunately,
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teeth arg al &?%ﬁ?ﬁ@&ﬁ@ﬁ@ eﬁi[@gﬁggnt
nature of dental material. Everyday activities such
as snoking or other oral use of tobacco products, and
eating, chewing or drinking certain foods and -
beverages (in particular coffee, tea and red w ne),
cause undesirabl e staining of surfaces of teeth.
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strips. The effectiveness of such techniques depends on & variety of factors including the
type and intensity of the stain, the type of bleaching agent, contact time of the bleaching
agent on the teeth, the amount of available bleaching active in the composition, the ability of
the bleaching agent to penetrate the tooth enamel, and consumer compliance.

[0004] It would be desirable to provide oral care compositions having enhanced

whitening effects and superiorcleaning abilities,




whi tening effects and superior cleaning abilities. 1
BRI EF SUMVARY OF THE | NVENTI ON [ 0005] The invention
provi des a dual phase whitening oral care conposition.
The conposition includes a first phase that contains
a whitening agent in a substantially anhydrous and
orally acceptable carrier and a second phase that
contai ns an abrasive and an antical culus agent in an
orally acceptable carrier. The first phase and the
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to the stabilization of the whitening agent.

[0009]  Preferably, the whitening agent for use in the invention includes solid
whitening agents and bound whitening agents which are substantially anhydrous oxygen
generating compounds. Solid whitening agents useful herein include peroxides, metal
chlorites, persulfates, and combinations thereof. Exemplary peroxide phases include
hydroperoxides, such as hydrogen peroxide, peroxides of alkali and alkaline earth metals,
organic peroxy compounds, peroxy acids, pharmaceutically-acceptable salts thereof, and
mixtures thereof. Other exemplary include peroxides of alkali and alkaline earth metals,
organic peroxy compounds, peroxy acids and their salts, and as inorganic peroxy acid salts.
Preferred whitening agents are sodium perborate, urea peroxide, sodium percarbonate, and
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hydr oper oxi des, such as hydrogen peroxi de, peroxides
of alkali and al kaline earth netals, organic peroxy
compounds, peroxy acids, pharnaceutically-acceptable
salts thereof, and mixtures thereof. O her exenplary
i ncl ude peroxides of alkali and al kaline earth netal s,
organi ¢ per oxy conpounds, peroxy acids and their
salts, and as inorganic peroxy acid salts. Preferred
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thickening or gelling agents, etc. It is preferred that the combination of ingredients are acidic
to maintain stability of the whitening agent. Thus, in preferred embodiments, the pH of the
first phase is less than about 7, more preferably from about 4 to about 6.

[0013]  In various embodiments of the present invention, glycerin, propylene

glycol, sorbitol, polypropylene glycol and/or polyethylene glycol (e.g., 400-600 average
molecular weight) may be suitable humectants/carriers. Also advantageous are liquid

3



retaining significant efficacy. Preferably, the
carrier does not substantially reduce the efficacy of
the active materials of the present conpositions.
[0012] The first phase carrier nmay al so conprise
various dentifrice ingredients to adjust the Theol ogy
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thickening agent can be used, including without limitation carbomers, also known as
carboxyvinyl polymers, carrageenans, also known as Frish moss and more particularly 1-

carrageenan (jota-carrageenan), cellulosic polymers such as hydroxyethylcellulose,
carboxymethylcellulose (CMC) and salts thereof, e.g., CMC sodium, natural gums such as
karaya, xanthan, gum arabic and tragacanth, colloidal magnesium aluminum silicate,
colloidal silica and the like. One or more thickening agents are optionally present in a total
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oxi des, dial kyl sulfoxides and the |ike. Suitable
anphoteric surfactants include without |imtation
derivatives of Cg-20 aliphatic secondary and tertiary
am nes having an anionic group such as carboxyl ate,
sul fate, sulfonate, phosphate or phosphonate. A

sui tabl e exanple is cocoam dopropyl betaine. [00151
The first phase optionally conprises a thickener.
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tricalcium phosphate, calcium polymetaphosphate and insoluble sodium polymetaphosphate.
A preferred abrasive is a high cleaning silica abrasive. One or more abrasives are optionally
present in an abrasive effective total amount, typically from about 0.1% to about 40% by
weight of the second phase. Average particle size of an abrasive, if present, is generally
about 0.1 to about 30 pm, for example about 1 to about 20 um or about 5 to about 15 pm.



acceptabl e pH range. [0018] The second phase conpri ses
an abrasive and an antical culus agent in an orally
acceptable carrier. Wthout limting the nechanism
function or utility of present invention, it is
bel i eved that the conbination of active ingredients in
the second phase and the pH difference between the
first and second phases assist in inproved whitening
efficacy and , whitenin nt rel eas [ 9] The
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[0024]  Preferably, the second phase carrier also includes water. Water employed
should preferably be deionized and free of organic impurities. The water is free water which
is added, plus that which is introduced with other materials for example, such as that added
with sorbitol. Water generally comprises from about 10% to 50%, preferably from about
20% to 40%, by weight of the second phase. The second phase carrier may also include
fluoride as described above.



and et hane-I|-am no-1, 1-di phosphonat e, phosphonoal kane
carboxylic acids, salts of any of these agents, for
exanpl e their alkali netal and ammoni um salts, and
m xtures thereof. [00211 The second phase nay
optionally include a peroxide activator. Peroxide
activators of the present invention are preferably
transition netal catal ysts, al kaline conpounds, or
tuyres thereof. The peroxide activators accelerate
t h t eMiippdeystasd that the inclysiop efgseaindnmpdiontmey s ltere

o fifld pEReNthd REfRGHVePhEE aﬁ.ﬂ&ca%%aéﬁﬁa@ Bide Riterdchibns with the
] desired a tranS|t|on

per oxygen conpound. [0022] If
ac“YFéPEPX‘Efﬁ'E i thefirsand secan?)rhageeasdmwwo qnp of ghilkiay the art
I fOURe] | ORsSdBpRMdby ofe &F sﬁﬂﬂﬁ the drthe Hﬂﬁ‘ anL?}ao‘é’iEoﬁs*ISoth the

perlodlc tabl e’i ncl tdding cadm um _chrom um cob

first gl pesecondphases) ok thei pspnt inveuticmpptipnaliy include ether materials, such

asféﬁﬁﬂﬁ;ﬁe%ﬁu-cﬁ%rs%nh desBR b REGRLHR: vﬂb&ﬁ?hodiﬁbﬂbddﬁ@ﬂts surface
osm um pal ['adi tm "platinum rhenlun1 rhodi um

actiye AEpRIPsugh as smﬁatsmulgﬁw and fopmmodulatars; pHivpgdifying agents;
m&ﬂ@gﬁi £itiod mdgeméag?xw-, hét8n; Kdn%zan&‘rﬁﬂﬂﬁfeum gertd) dweetening

nbi nat 1 ons I'n particular transition

agenteTiayoragenss Japm r@aﬁﬂ%@mw@gemhmh@mmhmwwwﬂ égents,

topid? BPA méwé‘ge sePvHHOGE MR cof ikl ons
thereof refe tranS|t|on met a cata yst 1Is
seNE[ﬂwggpm%mﬂu@nGMMQaw efragimpa)

subjg&g BBl RS WAEHE SPLARBE okl SR Uit BliAs e

care COﬁpOSI Ion 1S a ge

COmBTHRE S ahmnngsasma@@a snbstanfially anjedtoys armirmalkym@hlercemeas
and 4 826hd Ptk &ﬂ%\‘ﬁm TQESMJ%E@ a Eeﬂtaf &‘ﬁuﬁl‘%g&qﬂ npéilatﬁ‘ﬁlly accelptable
e secon ri

arrler e erably, ase ca
carrigy, 3¢k waap phaggtage separgpdirem on@-;ﬁ@mea mxiag the fisity

phaQ%n&'ﬁie%Hoﬁ@ﬂha@@%& Eachie 5&@{&&%&5&%&.%@%5&63&%@

Is free water which 1s added, plus that which is

As yserl hesejn Canimalisubjecst melndasiisben qatles npurhurastepRIsals 84¢h s cagines,

d r
fehﬁe??rﬁgﬂgét T%%\gﬂko 50% E)Qé“mfler a 3t/eq ﬁi glm ou‘tﬁ'&gg%fo}? ‘feo

manzpos)ipn Eng%mmrewwmwe @@e@ A blgbm@%amwwe@ witheyt arse

£ [t bctioR bet@eaOnt R bove.
giﬁﬁ[ 0025] It tl S underst oogg&{wat t he |nc gs?lgdn we

ingredisntsai n i ngredi ents may be altered depending on the

H h
p Fov‘zsj enf %Bﬁ&ém%ﬁmﬁhé%sw&%tﬁﬂh%%m’%, 3

interactions wth the active-ingredients In

applied and condacted yrithshe taathisuriase The dentifrise. prapated it accerdance with the
present invention is preferably applied regularly to a tooth surface, preferably on a daily

basis, at least one time daily for multiple days, but alternately every second or third day.
Preferably the oral composition is applied to the tooth surfaces from 1 to 3 times daily, at a
PH of greater than about 7, preferably from about pH 8 to 10, for at least 2 weeks up to 8
weeks, from four months to three years, or more up to lifetime.

[0029] The compositions of the present invention may be packaged in any of a
variety of packages, including dual compartment containers among those known in the art.
Preferably, such packages contain the first phase and second phase so that the two phases are
not in substantial contact until dispensing during use. In various embodiments, the first
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[0026] As recogni zed by one of skill in the art, the
oral conpositions (both the first and/or second
phases) of the present invention optionally include
other materials, such as for exanple, anti-caries
agents; desensitizing agents; viscosity nodifiers;

di luents; surface active agents, such as surfactants,
enulsifiers and f oam nodul at ors; pH nodi fyi ng agents;
ahr asi ddltlon to those Ilsted above herein;

phasp} FHNY: &8 secrgd mhase Issyued 1B 4isprond grydofius; and the

firstiph@seqs ex@awatﬁs:m ok &mdﬁletam fhe se‘éﬁid piﬁsag S}EHeﬁed from the
i_ncl udi ngstahar maceuti cal agents, pi cal

secad SrAFRHIS et R 6 SR LoD, et a1 s plage anghe socond
ptmmx@awmﬁomg kiefthal M&ﬁﬂﬂmﬁ@hm Shakb fu fﬁh&}ﬂt&ﬁﬂe ¥iha

whiten a tooth surface in hunan or ani nal subj ect

secqug ppgses Thig ereadirpant 1§ m%fefablmmvw HRthe papsusBerie the form of an

oral GRS bdcﬁigelib?d&hcﬁﬂg @) & fifsPihaRBaAhe 1179 S18FdpS bitibshre for the first
mhltenln agent and a substantially anhydrous and

Hetin Huid gspmmanicatios yeth shesfisst shambgs Aeredischarge of the
ﬁrstqmmar i (PYh BEbnd Bh@NeY AhSdREor SE@% @ﬁcl@s%tfﬁ%e %ﬁ@%ﬂa@?

an orally acceptable carrier ere the first an
havigg a gerand prilstia fg\ﬂéwpwcaw@bwm féﬁquwasl mbﬁépr dlwhatgmf the
secdn @hdsk! The sdBRPG1HIBNE ploRftn=5516 ARtk vaa& %0 tkféq:l}ét%& ée@

the ni xed conposition with the toot urf ace. use

phases argidischagged ﬁﬂrsw@uﬂ}ymultanmwlw Suchi pgﬂ@ge r;ra&serdenoted herein as
a duBonipbiREh: PRETIRIS B! O s8fe SRR S, afRbiiAGS) #l ampunts of

horses. The oral care conposition Is contacfe

each; phaserare dplivered ing the praal g pdiny thcogeHspes bes & @nrmnéwm for
asceyihinin®hak B&th Phdsts e Wv&g At thﬁde R nﬁloﬂhta Ré&s will

any ne atlve |nterac i on between gent
oceyr g5 thy shed rgainstifelteathy Issome embadimens cdigs ymlar amounts
ofe,{cﬁg,ﬁ&}, a}eraeﬂﬁ.é@us enbodi nent s, | t is preferred that
' oral care conposition is applied and contacted

vvl IQP"lee Throinyension jsildustrateghin P¥ing pen-lipiting gxereplesy
accordance with the present invention is preferably
applied regularly to a tooth surface, preferably on a
daily basis, at least one tine daily for nmultiple
days, but alternately every second or third day.
Preferably the oral conposition is applied to the
tooth surfaces from1 to 3 tines daily, at a pH of
greater than about 7, preferably fromabout pH 8 to
10, for at least 2 meeks up to 8 .weeks, from four
nonths to three years, or nore up to Ilfetine. [ 0029]
The conpositions of the present invention may be
packaged in any of a variety of packages, including
dual conpartnment containers anong those known in the
art. Preferably, such packages contain the first
phase and second phase so that the two phases are



not in substanti al
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ST hasts
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Flawnd t hat rapld interm xi ng gf . thel.phases w Il occur
SOdﬂ?ﬂ He—atrad gam+S brushet cu.ct; Ilatl the—teetp—t—sone
3] ts, dissimlar anodnts d? each_ppase are
Swmkméggkﬁd [0030] The inventfion is illustrpted L0t he

<Fr\| | nadl ac Q v~ A1 1 Talbkl o 1

T uvw T UII 1 il C \.,/\ullr‘l\.,o U LATUNITCT L I A
Sorbitohg non lﬁ'ﬂ E?H‘éryﬁhﬁ%ase 2 Phase FEthyl gne oS e
am@wdwahopylene oxi de block 43.557 copol yner 7.98
) 1 4270) Crgss !J h|/nd D\/D h\ldr n;nn p&\_{;g_x:ﬂc

Hydgasefilisp (§§”@DE§a91§ﬂfluorlce 0. 243 ‘
Hydrated silica (SYLODENT® XWA 650) 10.0
Hydrated silica (ZEODENT® 165) 1.7
“Tetra sodium pyrophosphate 1.0
Sodium tripolyphosphate 7.0
Sodium carboxy methylcellulose 20008 0.95
Iota carrageenan 0.35
Laponite D 0.75
SOj; sodium lauryl suifate 29% 7.33
Flavor 1.15
Sodium saccharin 0.55
Titanium dioxide 1.0
Vinyl methyl ether (GANTREZ®) 7.69
Sodium hydroxide - 50% solution 20




Silicone fluid 350 CST 5.0 Ethylene oxide and
Propyl ene oxi de bl ock co- 25.0 polyner (PLURAFLQ(r)
L1220) Funed silica A200 2.0 Flavor 1.2 Sodium
saccharin 1.0 Synthetic glycerin 12.0 Sorbitol - non
browni ng/ non crystallizing 27.5 Purified water 7.98
Hydrated silica (SYLODENT(r) 783) 11.0 Hydrated
silica (SYLODENT(r) XWA 650) 10.0 Hydrated silica
sodi-um PY--0 r\_nh spha{e—l—O——-—
MW%W?W%&P%%MM e 7.0] Sodi um car box 0.05

TOTAL Nyl Cel'Tulr ose 20005 0. 95 [T ot gocar r ageenan Oigp
Innnnl te DO 75 SR sodiumil aur\/l sulf e 29047 33

Fl avor 1.15 Sodi um saccharin O. 55 Ti t ani um di oxi de

1. foosYijnyla d’ﬁﬁlt de cﬁﬁﬁﬁ&e i %%E%cﬁﬂd}ngzo 9ble ROt phase

hydr oxi de - Yo sol ution 2. Manganese ¢l uconate
whitsping ageatis a@tt@slmkpwﬂwmﬁ@mm@ebmgmpem & pvRRlex

wm@ﬁﬂg hgernt Ofhelfst gﬁa%@@ﬁrﬁ& HCHERE g&s}ahﬁ&e@%kb@a dopolkfer bf 1 St

g agent 1s a Cross-| d pol'yvi nyl

ase whiteni
ethyfﬁyp pEiks arshreonylene oxjdn apde gli¢ane flgidnFhe furst phase carrier does not
include any free water and has a proper pH to facilitate delivery of a stable PVP-hydrogen

peroxide complex. Fluoride is included in the first phase to enhance oral care benefits of the
dentifrice, barticularly anti-caries benefits. The second phase includes the anti-calculus
agents tetrasodium pyrophosphate, sodium tripolyphosphate, and vinyl methyl ether
{GANTREZ®-97). The pH of the second phase is raised to a sufficiently high amount with
the sodium hydroxide solution. The second phase also includes a manganese gluconate
activator agent. The dual phase dentifrice provides superior cleaning and whitening benefits.

Example 2 _

[0032] A dual phase dentifrice is prepared according to Example 1. The
dentifrice is stored in a dual chamber container where the first phase is separated from the
second phase. The dentifrice is dispensed onto a tooth brush where the conterits of the first
and second phase are initially mixed together. A subject begins to brush their teeth with the
dentifrice and the shear force further mixes the two phases. The oxidizing activity of the
hydrogen peroxide whitening agent is released throughout mixing of the phases and provides
enhanced whitening.

[0033] The examples and other embodiments described herein are exemplary and
not intended to be limiting in describing the full scope of compositions and methods of this
invention. Equivalent changes, modifications, and variations of specific embodiments,

materials, compositions, and methods may be made within the scope of the present invention,
with substantially similar results.
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whi teni ng agent. The first phase carrier includes

pol yet hyl ene gl ycol, a copolynmer of ethyl ene oxide
and propyl ene oxide, and a silicone fluid. The first
phase carrier does not include any free water and has
a proper pHto facilitate delivery of a stable

PVP- hydrogen peroxi de conplex. Fluoride is included
in the first phase to enhance oral care benefits of
the dentifrice, particularly anti-caries benefits.
The second phase includes the anti-cal culus agents
€hAIMSodi um pyrophosphat e, sodi um tri pol yphosphat e,
and vinyl nmethyl ether (GANTREZ(r)-97). The pH of the
second phase is raised to a sufficiently high anmount
Wi t h A dvabpleediwhitening drabsardenpotition, compribing: second phase

T R o
axaity acbaptablei cagieh ehreafatdr soniént afpe BrspHagidiie lfss tham[10% st sweight
[ fri ' repar ' Joo T

I trpt eS8 o GALL ARG SleR AT Bute ald ppytene
dxdide; fridr st phase is separated fromthe second phase.
The dentifrice is dispensed . t.Q I
{he Sont ehieEefiedoPPIgR o T s abalis fuohR ef oraty
dcpeptablel dagrieryi xed t oget her. A subj ect begins to brush
their t i t tifrice .
R R S e
wherufid dispyraedbgen per oxi de whi teni ng agent is rel eased
t hr oughout m xi ng of the phases and provi des enhanced
whi t eni ng. [00_333]_ The exanpl es _and ot_her_ erybodi ment s
Zesc A debphasrehirniag eraboaeeirgositianmcording ta akdimricebertio tize

Li.miing in Crd bi he f .S f i LkONS
ol Pt sEFREE et O slplf et itneR AP raref MR AR b
peogkides.cat i ons, and vari ati ons of specific enbodi nents,
mat eri al s, conpositions, and net hods may be nade

within the scope of the present invention, wth

3 ubstAadwal Eiateywidienink aral caeseipesitidrOac@hidiny/B: claith. 1, Wheteialthe
SRR ot SO uf Rt B ORS, bRl Wratbontc
Bbpdrawide, ad spdiamiopbbriceis and oral |y acceptabl e

carrier, the water content of the first phase being

| ess than 10% by wei ght of the first phase, and the

& ar.r idetuabphawerwidicnigg arabaysodoypesitiar acedrding trudaind;, wherein he first

p?lgs%%llnsl[?s%s the whitening agent at a level of from about 0.1% to about 30% by weight
of the first phase.

5. A dual phase whitening oral care composition according to claim 1, wherein the
substantially anhydrous carrier further comprises polymers and copolymers of PEG, ethylene

oxide and propylene oxide.

6. A dual phase whitening oral care composition according to claim 1, wherein the
substantially anhydrous carrier further comprises at least one of a surfactant and a thickener
selected from the group consisting of silicone fluids, fumed silica, polyethylene glycol,

carbomers, and gums.

11



oxi de; and b. a second phase conprising an abrasive

and an antical culus agent in an orally acceptable
carrier; wherein the first phase and the second phase
are mai ntai ned separately fromeach other until

di spensed. 2. A dual phase whitening oral care
conposition according to claiml1, wherein the

whi teni ng agent is selected fromthe group consisting

of bound peroxi des and solid peroxides. 3. A dua

phase whitening oral care conposition according to
claim1, wherein the whitening agent is selected from
The s‘o@iamhammtsmag eral earecpmpesition adenrdisg thi dlaim 1, wherein the first
;ﬁl@%‘iﬁ{tlﬁ? E@ﬁsﬁrs%ﬁ Yélsﬁ f&ﬁé P%Btds?l’ectgdq 19015’ 9‘1@ t%%%hh% ngl omde,
fugridé momimg agent end mlmhes thérecdt phase corrpr i ses the

whi teni ng agent at a | evel of fromabout 0.1%to about
30% by weight of the first phase. 5. A dual phase

&hi t é‘rﬁimbbhewavhibaineombwmmbsiﬁommdidg togpleiip Lowherein the
éééb%ﬁ hﬁe hh(ﬁer c%#@ﬁgeg QE o ?Qitc] X&Jc&u?ro&%&g érgp%gq%lgtﬂ?of apH

conp I ses rs an co 0
@W@E%ﬁﬂ,@d@@yb@d@wﬂmﬁaﬁg&ﬁ A dual phase vvh| t eni ng
oral care conposition according to claim1, wherein
the substantially anhydrous carrier further conprises
%t | dxbinl phase vdfiteaing onef @t mipostin secarding toesivdm 1, wixieio thed
silicone fluids, funed

ag’lfa??%:gﬂﬁe &Faﬂ%gﬁ%gﬁéﬁﬁ%ﬁgm?t’e carboners, and guns. 11
7. A duaI phase whitening oral care conposition

ccofr, . e e r
% Addug%ha% vﬁlétgllél[}é %l‘ﬁ%éﬁ’g: cré)% stl’tg‘ {or{*ﬁé to cpahﬁa wlflelflélﬁ tﬁ%
actmmubls Agrgt ofithe spetmdxame is sa!ectf:d from Mwegrcptpmmhtmg oﬁagergan ic

AL 5y, B SRR M R i
agetsn autl lphaw tlﬁencdfher conpri ses at |east one agent

sel ected fromthe group consisting of a pH adjusting

agent, and a fluoride providing agent.
1. A dual phase whitening oral care composition according to claim 1, wherein the

second phase further comprises a peroxide activator selected from the group consisting of

transition metal catalysts, alkaline compounds, and combinations thereof.

12. A method of whitening a tooth surface comprising:

a. providing a whitening oral care composition having a first phase
comprising a peroxide whitening agent and a substantially anhydrous and orally acceptable
carrier, the water content of the first phase being less than 10% by weight of the first phase,
and the carrier comprising a copolymer of ethylene oxide and propylene oxide, and a second
phase comprising an abrasive and an anticalculus system in an orally acceptable carrier,
wherein the first phase and the second phase are separated from one another; and

b. contacting the first phase with the second phase; and

c. applying the first phase and the second phase to the tooth surface.

12



9. A dual phase whitening oral care conposition
according to claim1l, wherein the abrasive of the
second phase is a silica abrasive. 10. A dual phase
whi teni ng oral care conposition according to claim1,
wherein the antical culus agent of the second phase is
sel ected fromthe group consisting of. inorganic
phosphate salts, inorganic pol yphosphate salts,

pol ymeri c pol ycarboxyl ates, sequestering agents, and
m. Xty !

conpo sﬁ??%dr}ﬁ;‘g?g?d% gtm@os 9@5&5 |aﬁammﬁ,ghw 12 B‘g{ngﬁec‘%%c’l( e
Rmzedse beynd ﬁ@PXIé%)ﬁqmr%s a OIpRlp0 haéroamne:mcb weleeitddtne the

L M e e

Yimd:pelyr2-ceprolastare anfomixites theraob ni ng a tooth surface
conprising: a. providing a whitening oral care
conp03|t|on having a first phase conprising a

Per o methedntrditenieg aigethsuriise a@oglmggo elairi £, Wheraintlyecheugle is
) [

e gl SRR ool b P R R G borsponate,
‘P#F@ﬁmﬁhﬁg@Of and the carrier conpr|S|ng a copol yner

of et hyl ene oxi de and propyl ene oxi de, and a second
phase conprising an abrasive and an anti cal cul us
systemin an orally acceptable carrier, wherein the
first phase and the second phase are separated from
one another; and b. contacting the first phase wth

t he second phase; and c. applying the first phase and
the second phase to the tooth surface. 12 13. A

met hod of whitening a tooth surface according to claim
12, wherein the peroxide phase is a bound peroxide
conprising a conplex of hydrogen peroxide sel ected
fromthe group consisting of poly-Nvinyl

pol y- 2- pyrrol i done, poly-Nvinypoly-2-piperidone,

pol y-N- vinyl - pol y-2-caprol actam and m xtures

thereof. 14. A nethod of whitening a tooth surface
according to claim12, wherein the peroxide is
selected fromthe group consisting of sodium

per borate, urea peroxide, sodium percarbonate, and

m xtures thereof. 13
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