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generally to a conposition for whitening human teeth,
and nore particularly, to a dual conponent

conposi tion which when the conbi ned conponents are
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t oot h I'tening wth mnimal tooth sensitivity and
gumirritation. 10 Many substances that a person
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Staining of teeth results from extrinsic and/or intrinsic staining. Extrinsic staining
arises as a result of compounds such as tannins and other polyphenolic compounds
that become trapped in and tightly bound to the proteinaceous layer on the surface of
teeth. This type of staining can usually be removed by mechanical methods of tooth
cleaning. In contrast, intrinsic staining occurs when staining compounds penetrate the
enamel. This type of staining is not amenable to mechanical methods of tooth
cleaning, and bleaching compounds which can penetrate into the tooth structure, are
required. Intrinsic tooth staining is generally more intractable and difficult to remove

than extrinsic tooth staining.



10

15

20

25

30
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generating agent, such as hydrogen peroxide.
Pr of essi onal approaches to whitening a patient's
teeth, include the construction of a dental bleaching
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igye@l ci um phosphate. Commonly assigned US Pat ent
5, 766,574 di scl oses a dual 20 conponent whitening
dentifrice conposition providing enhanced whi t eni ng

GarBrSE e B o7 LoD RRS T IR SRy °
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L e b
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ORPLiRET Pl lna e TS RPRIAINIZE P BFIRII U5 SOPROHY

deBdR1 aMRtifite doBfpoRédt Lohtdinin AGCARAARL SucANd allifina or silica, which
conpliance of these conpositions by consumers.

is incompatible with the peroxide, the first and second dentifrice components being

maintained separate from the other until dispensed and combined for application to

teeth requiring whitening.

Although the compositions disclosed in US 5,171,564 and US 5,766,574 are effective
for tooth whitening, the whitening is accomplished at a relatively slow rate which
inhibits full acceptance and use compliance of these compositions by consumers.
Although more rapid whitening can be achieved by using higher peroxide
concentrations, higher than those disclosed in such patents, that is greater than 10%

by weight, patients using these compositions at these relatively high concentration
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usi ng hi gher peroxide concentrations, higher than

wo bawge2830&Ccl osed i n such patents, that is greaP@&r/usiva3n3o16s
10% by weight, patients using these conpositions at
these relatively high concentration 2 WO 2004/028500
PCT/ US2003/ 030165 | evels often encounter tooth
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duentiha diyperadnisitemtyrigs nd bffeatfonneoth wWhetesings Therefed, therderis a need

the marketpl ace for a peroxide, coptaining deptifrice
%ﬁlecwaﬂ@mﬁ%ﬁ%% pIgYige P%r&?lﬁm&ﬁ}?m%ﬂe el raa&sﬁmrfﬁ-‘és tooth
WRRGSHY it Xide dMAb&Hral8nd \Which @b 38t 1a5348SeLbf thOR!Lnsitization

sensitization or gumirritation in the patient

qregnigi ifitagon frethetpatient rergi vingthe méteningUeMnIRYIL.OF  THE

I NVENTION 10 The present invention enconpasses a
rapid acting dual conponent dental whitening

conposi tion based SpamARyORTEE INGENTIOMAt When a first
aqueous dentifrice conponent conprised of a
separately maintai ned dentifrice conponent containing

B el S
@mepoaitios dasmidipad tisodiscovernyt thitrwiea afinspajueots deatifréderdongonent
a toot esensitizing . agent. and an abrasive .that is.
FIRSRE! BrPu L T UR PO ATRPoTS GORRuGE ARgFoxide
t‘é@ﬂmlﬂ_ﬁé‘ﬁirfc%oigeﬁ%dfahra%hsf\ﬂe Bste EopRiibIe ithahé P&oside viiRning
of stained teeth, an enhanced whitening effect is
agontzanded sapandaquesiehifgicersempeonrghtifontgisings topthtdssansitizing

S |t Vi umirritation, 20 Ln one enbodi nent
BTl sl snE et S b AR, e and
copitafal fot the firktStirae and gplietMu BB sinFace @R irkadedh, s dnhiided
aqueous conponent containing a peroxide conpound such
whiteping efirchisnbiangdauithoyt cpusing meainetulgssuss aLORth wnsigity or
s..and a cal ci um pyrophosphat e abrasi ve
‘%%EEFWB?é wi th the peroxide conpound and a 25 second
aqueous dentifrice conponent containing a

esensiti.zin ent such a I o
191 one embodiment of the 1nvenHon, a dsuafacomponent dental whitening composition

is provided which is comprised of a first aqueous component containing a peroxide
compound such as hydrogen peroxide, at relatively low concentration levels, and a
calcium pyrophosphate abrasive compatible with the peroxide compound and a
second aqueous dentifrice component containing a desensitizing agent such as a
potassium salt and an abrasive such as silica or alumina which abrasives are
incompatible with the peroxide compound. The individual components are
maintained separate from each other and are not combined and admixed until
simultaneous application to teeth is performed by the patient. Unexpectedly, when the
separately maintained dentifrice components are combined in a suitable receptacle
such as a dental tray immediately prior to application to teeth, rapid whitening of the

teeth is obtained, which as will be subsequently demonstrated, is substantially more
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pot assi um salt and an abrasive such as silica or

al um na which abrasives are inconpatible with the
W@eranesieo conpound. The individual conponents BCEUS2003/030165

mai nt ai ned separate from each other and are not

conbi ned and adm xed until sinultaneous application

to teeth is perforned by the patient. Unexpectedly,
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teeth, rapid whitening of the teeth is obtained,

which as will be subsequently denpbnstrated, is
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rapid than that achi evable with the peroxide

dentifrice conponent when used in the absence of the

i nconpati bl e nt @ conmponent .
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i de conpati bl e abrasive such as
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dentlfrlce whitening 15 conponent of the present
ion include netal ion free peroxide ingredients
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conposition of the present invention in anpun

petexidesand|sedism pasearborsde. by PRSeTEt P%?Xl%%ofmﬂi"tnéﬁ? mgdrogen
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Typically, the peroxide compound is employed in the composition of the present
invention in amounts so that at least about 3% by weight of the whitening component
comprises a peroxide compound up to about 30% by weight. Preferably, when the
peroxide compound is hydrogen peroxide, the peroxide comprises from about 5 to

about 10% by weight of the dentifrice whitening component.

Vehicle

Humectants such as glycerin and polyethylene glycol in combination with water are
useful in preparing the vehicle for the peroxide whitening component of the present
invention. A combination of glycerine, polyethylene glycol and water is preferred as

the vehicle in which the other ingredients of the peroxide component are contained.
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conprises a peroxide conpound up to about 30% by
wei ght. Preferably, when the peroxide conpound is
whanoessm per oxi de, the peroxide conprises froPCHDS2ID3/E30165
to 25 about 10% by wei ght of the dentifrice whitening
conponent. Vehicle Hunectants such as glycerin and
pol yet hyl ene gl ycol in conbination with water are
useful in preparing the vehicle for the peroxide
whi t eni ng conponent of the present 30 invention. A
et veadfipoiyetifylak ptyeolsnsefupol the pragtiemef the pregent amention

~water is preferred a he vehi.cle i which.t t her
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4 WD 2004/ 028500 PCT/ US2003/030165 |Illustrative of
pol yet hyl ene glycols useful in the practice of the
present i 1 EH20GELudd i oni ¢ pol yners of

et hyl ene oxi de having the general formula: 5 HOCH2
(CH2OCH2) nCH2OH Wherein n represents the average

filh RYEhB Yl &ne: AdieR Sf oXdyeasen hyIheseepolyethylene
gl ycol sre%rfe desi gnat%d by a nunber SU%M?: 400

, 600,
gB00ls afc0dBignated diy armaprhes sivhas HAQ, 609y 8% d0Qwy ek represents the
wei ght of the cal . Ih r I [ of
Yt Ber Gerrprifiahy e JELIgReTROREHLE LoRL Ot
pbigﬁt Tefs ggkois Ri¥€Nini the piasticeuduhe F@fent aiv@Hlon ispbedtel08l501000,
400 to 8 and nost prefer b% ﬁ%g}e@??G 600). dycerin
P@f@f%@l@@ﬁﬁ%‘éﬁ@@%‘&ﬁ?fewg’ (ﬁ’ ®n the peroxi de
dentifrice conponent of the present invention in an

amount of from about 2 to about 40% by weight and 15
Glyefdiaraalipplyatiyine glyicol aboeludsddn the preoxida denfifieercomponent of

i ncorporated in the aqueous i.teni d Lo
heorrRG R oGOt Rengrstantt o ahot gD Py o bl fefill ng,
WV gértis @icotfogatedimbs aiucon
pg‘%gﬁgg’(ﬁbgﬁgﬁfc{/&gggﬂ%%Q\{%ghat\boqt ?}SS,%Cg wei ght , go )
vithicologrientifritg sampTring REHie PieSaR{cAYENtGE é‘éa Fencepigation of about

reparatiqn of. the . peroxide wii | hif A A
AR o L A e 35 b
&gi{gﬁk copolymers. Illustrative of
poly

oxyet hyl ene/ pol yoxypr opyl ene bl ock copol yners
useful in the practice of the present invention

fﬁ}gﬂ(é{ﬂﬁgwggﬁk copol ynmers having the fornul a

Thickening agents used in the preparation of the peroxide whitening dentifrice

component include polyoxyethylene/polyoxypropylene block copolymers. Ilustrative
of polyoxyethylene/polyoxypropylene block copolymers useful in the practice of the

present invention include block copolymers having the formula

HO (C2H40) v(C3He0) a (C2H40) bH

wherein a is an integer such that the hydrophobic portion (moiety) represented by

(C3HgO) has a molecular weight of about 2750 to 4000, b is an integer such that the
hydrophilic portion represented by (C2H4O) constitutes about 70-80% by weight of

the copolymer. Block copolymers of this composition are available commercially

under the trademark Pluronic F type. Pluronic F127, which has a molecular weight of
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about 2750 to 4000, b is an integer such that the 30

hydrophilic portion represented by (C2H40) constitutes

abogﬂt 70-80% by wei ght of the copol yner. Bl ock

£ B il & RoRWais padTked in the practice
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2004/ 028500 PCT/ US2003/ 030165 4000 and contai ns 70%

of the hydrophilic C2HAO noiety is preferred in the
Adoftet é)@éﬁnﬂé of ﬁﬁtaEfe&ﬁi@E&mhé‘Ng%ﬂis' ®EnooME pely @ [&b oxidk)

sul tabl e thickening agents are nonionic poly t hyl ene
polyimes) availple yndar sheatrademsagk Bolype baving @.Oilqcahpé wrgbtaﬂal%s@nge

of T BP0 SR AR 5 2008 P Blgm ot e o

nH0ulg wikishreF g6t 400,000 Blrefefredfguke 400th2f@ning agent in the
preferredgfor use as a thickening agent in the

Ppictes Pfctée@fesfvlﬁén‘iﬁnﬁg’ént invention. 10 The thi ckening
agent is preferably present in the peroxide dentifrice
conmponent in an anount within the range of about 5 to
Thb dutke&ﬁl?@ dpgntris |pgdferab]ly(pr@sbnﬁm tieSparoxide dmtlfngﬁsc/@mgonent in an

ARG R L TSI MR e

2%%)[55%51 hiR pest8at.i bl e with peroxide conpounds are
I ncaor por at eg in the peroxide dentifrice conponent in

accordance with the teachings of U S. 5,171,564, which
achipgs. ar rporated herein by reference.
.h,ﬁﬁhﬁﬁkigéﬁ§§3§QX|de conpati bl e cal ci um phosphat e
Gildi@si phesphattciagetbatithgi@dsortich pdvehebafaanditd yeal cmnpatﬁaﬂnjwuh
anhydrous di cal ci um phosphate 20, or, ca

psmwmwﬂ@s S FREOBITEPUIR R BERSE doBBrEe FpmppRent in
g c@%@lutﬁl: Yeabllﬁﬁgsr KU &t 8971 564 hﬂn&?fe‘ﬁé‘fﬁﬁ@s are 1n001éporated
entifrice conponefit at a concentration of about
hatediby ffiétetae. Exiagiplesar duchpresdddabimpatibéucaldomiphospotn

0
a Paélv% 1n\lé?ud%rzigcalc-{1?rrelspﬁosp% X 1hydre(1‘18 0 Qrtlhry%rous caftlifim phosphate

or calcium pyrophosphate.

The calcium phosphate abrasive is advantageously incorporated in the peroxide
dentifrice component at a concentration of about 20 to about 60% by weight and
preferably about 20 to about 30% by weight. These abrasive concentrations are
believed to serve to increase the density of the peroxide dentifrice component and
concentrate the peroxide for better whitening efficacy, as will hereinafter be
demonstrated. When formulated in accordance with the practice of the present
invention, the peroxide component has pH in the range of about 4.0 to about 7.0 and

preferably about 5.5 to about 6.8.
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ing ents Chleating agents to provide peroxide
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B et B ot e R RO s i RAARRE 300
phoeptakadd phidspHugicpeidoxi de whi t eni ng conponent is
prepared in the formof an agueous paste. Preparation
is carried out at roomtenperature. The peroxide,

441 e chehat i ter are
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PRSI HORE A €U & PR AN Hi° PR Es U G g
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191.11)&1%% rréc's%ﬂs The aqueous mixture is then added and the resulting mixture is stirred

at high speed until a clear gel forms. The calcium phosphate abrasives and flavor are

added and the mixture stirred until uniformly dispersed.

Second Desensitizing Dentifrice Component

The aqueous dentifrice component in which a desensitizing agent and peroxide
incompatible abrasive material is included is generally prepared as a paste using a

vehicle which contains water, humectant, surfactant and thickener.
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included is generally prepared as a paste using a

vehi cl e which contains water, hunmectant, surfactant

and thickener. 7 WO 2004/028500 PCT/ US2003/ 030165

Vehi cl e The humectant used in the preparation of the
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paefatabhidbeut 3 mabldubEY% Gy ryeoghet i on, and Sylox 15 from
WR G ace.

Thickening Agent

Thickeners include organic and inorganic thickeners. Inorganic thickeners which may
be included in the dentifrice components include amorphous silicas such as Zeodent
165 available from Huber Corporation, and Sylox 15 from W.R. Grace.

Organic thickeners of natural and synthetic gums and colloids may also be used to
prepare the dentifrice components of the present invention. Examples of such
thickeners are carrageenan (Irish moss), xanthan gum, sodium carboxymethyl
cellulose, starch, polyvinylpyrrolidone, hydroxyethylpropyl cellulose, hydroxybutyl
methyl cellulose, hydroxypropyl methyl cellulose, and hydroxyethyl cellulose as well
as nonionic thickening agents such as Pluronic F127.

The inorganic thickener may be incorpofated in the dentifrice components of the
present invention at a concentration of about 1.0 to about 5% by weight and
preferably about 2 to about 4% by weight. The organic thickener may be incorporated
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Organi c thickeners of natural and synthetic guns and

colloids may al so be used to prepare the dentifrice
weompozssnt s of the present invention. Exanpl esP@f/US10031030165

thi ckeners are carrageenan (lrish noss), xanthan gum

sodi um car boxynet hyl 30 cellul ose, starch

pol yvi nyl pyrrol i done, hydroxyethyl propyl cell ul ose,

1nl'ﬂ{€ F&f‘%&%c}ﬂs of 'Eﬂne ¥s!cnf3ﬁ|vé1&ﬂo%5a@ a cBﬂ&h&%ﬁ{@f Supbut®5 iy hbout
dr oxyet h §§ose as well as

5% verisht a@lﬁupéf}f@ﬁ byb aa%iosabg% 7o Q¥ Wsiglioni ¢ F127. The
i norgani c thickener may be incorporated in the
dentifrice conmponents of the 35 present invention at
a concentration of about 1.0 to about 5% by wei ght and
Aprsiwssabl y about 2 to about 4% by weight. The organic

A BRI Sul TR e PR G 5 e petap

dé¢sansifizing pecgnd deiBHERPAMRANERO dhe BisERR UD’CBU%szB’(S‘g %CS%S
nﬁi’eﬁ‘ﬁﬁ' Qﬁh RBRfichr Af ERRALY sifiboitta ﬁeélﬁtﬂb@mhoﬁ%)bs/hydrated

ras Ab
Sieh it S AL S AR G R iiafe it Ploqepp 115
frdasHilsdr Gotpagy beraher aﬂmweﬁ magalsocbn‘mpémedomchﬂdmg

h érggfa}rf)tﬁtétlgnglo ?1%3:1 g}neél ﬂé%ﬁﬁg% ﬁbtaésﬁﬁﬁ) H’I%ta %&p@lﬁ l’)é:l(élu onate,
sadimmheauisoniated plarinh tribiyfiates alusiym aléICSQ rabé §a1p1nA¢313,5mna
?arkeLFg by Crosfield Chem cals, or Zeodent 115 10
rom Co but h
Téqppwg@%qw%?ﬁrs‘%@ 1rlf Wgﬁc%ggg{gaq%égn%:@gﬁ e comptc))relent of the

pFREARRASABA RS n@ﬁﬁa@%eummhﬂg&wfmbaibeut 408b by weight and

carbon sodi um bi carbonate, alum na trihydrate,
Sqf‘%fﬁ%’]ﬂﬁnﬁf’gisf%i Baveiehhg cal cined al umina. The

con;:ept rati on of abrasive in the desensitizing second
i fri t
AlEHingioeb S s SATR AN m @l blfivoyhas RCERENY s RbaBRide) ||
patassiuprhyflexids, yocaum@@sb/@nbsﬁ apdisgdipm qarb@mermasa'@eeﬁl@grporated
%H%Egé(l)?h aciehﬁfrioc'?ggs brrlnéh@ Bpﬁllé)'g)?%ehtﬂﬁbééﬁbﬁgn %@h%tﬁin the range of
sodi u [

2Bt (oo Lﬁ% b W&@t@eﬂ%@fv BEAboRED 5 rou B g iRl dimost

x pRSERBN eﬁj?l%dtflr()t %@b@@m@%mytwegghﬂdﬁ ﬂlemoﬁqmnbntl. ietrEof the

a nts in e r,an a

ot ke Bortibouricn RS 5 S, Byub udioXidtts e fterred
afitatibe agehnlt yThé pHlvdtite sbcénd c@m;imeunt iSin0he b@ngwif gbaut §fto aheut

13°MhR rf)%ﬂt)f th%itﬂfeegf e abft Components of the present invention ranges
from about § to about 11.

Surfactants

Surfactants may be incorporated in the second dentifrice component to provide
foaming properties to the combined dentifrice components. The surfactant is
preferably anionic in nature. Suitable examples of anionic surfactants are higher alkyl
sulfates such as potassium or sodium lauryl sulfate which is preferred, higher fatty
acid monoglyceride monosulfates, such as the salt of the monosulfated monoglyceride
of hydrogenated coconut oil fatty acids, alkyl aryl sulfonates such as sodium dodecyl
benzene sulfonate, higher fatty sulfoacetates, higher fatty acid esters of 1,2 dihydroxy
propane sulfonate.
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above al kali netal conpounds may al so be used. Sodi um
hydroxide is the preferred alkaline agent. The pH of

wa b@4szssond conponent is in the range of aboutP@r/U82003/030165
about 25 13. The pH of the mi xture of the dual
conmponents of the present invention ranges from about
8 to about 11. Surfactants Surfactants nay be
incorporated in the second dentifrice conponent to
provide 30 foam ng properties to th

I ned
ThTorieREs CevpBHBREL IG P detan 418 P aF e spmgonent
offE BRdséntiifvenabll bt congértabios of xeomp Destoabowrfi% biy oveight and

ctant re, hi al k sul fates such as
Pfﬁgetf £ Pt B o g@eéﬁ éflé,ulfate which is preferred,

hi gher fatty acid rmnogl yceri de nonosul fates, such as
C n) l§{§It of the nonosul fated nmonogl yceri de of

enated coconut oil fatty acids, alky %
Coloransnsuch @s pigmenissand kiesmay be sl in At Héﬁkcér?é € present

111212'}'1&(912 31 emellﬂ‘s Q{&Idefr%)hfhoyuos Wate® %@Iﬁ@&oréﬁhﬁ@gmélﬁk tych as
i
o0 Gensls GRS BN A01s. SRS Pty SR D s dhd feiric

ogidee I'Eild pigmpiite devd a partitlb eizs e thedankesd3s] (00znicgpns, preferably
ce t
28 RhO ey SRTBR Mt g e Rt ATKES S g
preferably about 0.3 to about 1% by wei ght 5
DR e Fre ep?Qétﬁé 8Pl pUARH ifiSoriofl TRAEcheANY f0uPS1oRAIIRBIes

tice resent i.nventi
pmsgﬁbmeglfiquld.}n@igrethﬁ SRPdidres sgietic iebfqrse tglﬁ f%%ﬂw?nél
e SIE8 Qhips SHERARAS dyéd dueh at! FDAIOREdBoaR (sodhinosalual oxi de

ul t a nk
o B U R B PR S
s1l.’11 enylf5-bydi6Xpyrizolechsarbgnyit acidh ED &5 00N e @ (sodiym salt
ﬁ?ﬁleﬁyle: e%& eagﬁqto‘i‘ 6; rﬁgﬁoesﬂff&?att@ FD?IC ﬁre%nﬁl\g)s g r@iﬁ%dwm salt
of nwwmmmuy@mwm Hersydl- @rhwyr%‘élﬁomumphenyl)
n?er Qﬁé }y[r%c(?s{]Et'hpl'—ﬁ—gy-klﬂf&éni})lbeyggoc@cﬂhéﬁad‘fe tFD‘&ﬁQilue
I 15 i'ngest )g ncl.udi n g
Ny 840 Hmesa PBABeREARSY A o P pinpf HoGToe Bd of
1ﬁcﬁ£c5tﬁ1) QH@hlikRFR 3G EsT)in VERRSS pYepdrovwnsNaTheTofisamtiiation sfihe dye
for the n%st é'!fjfec%ee res}ﬁt {fhe prc%ent invention is present in the dentifrice
composition in an amount from about 0.0005 percent to about 1 percent of the total

weight.

The incorporation in the dual component composition of the present invention of
peroxide sensitive dyes which react with and gradually lose their color on contact
with the peroxide ingredient can act as a signal to alert the patient that the whitening
treatment is completed and the mouth tray or other receptacle and its dual component
contents may be removed from the users teeth. To effect such color signal, a dye
which is reactive with peroxide compounds is incorporated in the second dentifrice
component containing the desensitizing agent and peroxide incompatible abrasive.
The individual components when initially combined are colored by the presence of
the dye which slowly fades over the treatment period. FD&C blue #1, FD&C blue #2,
FD&C Green #3, Yellow #6, and FD&C red #40 are peroxide sensitive dyes which
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sul f ophenyl - 5- hydr oxypyr azol e-3 carboxylic acid), FD&C
Yel l ow No. 6 (sodiumsalt of

w@2@diotssphenyl azo- B- napht ol - 6- nronosul f onat e) , HOBIS2003/030165

Geen No. 3 (disodiumsalt of 4-{
[4- (N-ethyl -p-sul ffobenzyl am no) - phenyl ] - (4- hydr oxy- 2-
sul f oni unphenyl ) 20

fﬁ%‘g&_pgﬁ !e?nﬁﬁhi‘& th F@@AB? ﬂftﬁésl\g,-fa)i&t:g}a@ag#j» )tncDY|8]{1<5w ]g% Ghepdithe
xadi eni e], u : i sodi u a .
TR 5 G Sl e AOE ProBi APPECHNB B IR BER Jivipe good
sabilidy of the seuding dtsenitiaing coimpbuent dethifice ahd igradually lnsmg color
SR PALh 3 pot s REER: Byt udlred PufiVf ubBRr HOB sbout 30
mgneisent in the dentifrice conposition in an anount

fr omI about O. OgOS p(re]r cent to about 1 per ;:]en;I olf t he

total 25 weight. The incorporat] int

The Fprssivas P’E?éffﬁgB & the mygtugg of gg?g%gg?ﬁ éqq?ﬂf)élg’fﬂis gﬁ thespresent
iPRhAYH BEpaeRtiddedl Bebiie by phdviding e ebadiietaclerourgl; adlbig|tiie

I t hy I .act . i
R gRetT e BB beeoposaar Pl ol eI R A Bl dypvere
atltheat totateansparemnnongbBBive gelThisrids the _paxtq:mlt dumag produdthe
Reb bt B0 55 S Fudata L ndl yeagenen
ef fect such color signal, a dye which is reactive

HRlavdringsami Sieeeteneppunds i s i ncorporated in the second

dentifri conponent contai ni.ng the .de RAWAR
ATtk R o e ro BBl A e REAB YA e second
defigliriét doboABOME Piemtifventibht Ealples ofhiifable fvering

col ored by the presence of 35 the dye which slowy |
cpagiiveenss/iaeludp dlayoring: oisnes f9e ?xwlem%@f BP&AEmE, pPeppREunt,

3, W, :
ottt sodyalts, SR o e suc Bt on B0 smallon  Bat 40
drénpe | UnriNAh Pialiedatef Sditabipoweatonins ageatstioclpds sucrabe, ladbse,
t hese, ED& .een #3 and._Yel | 6. th .
i 5 SRR B, Bt g Ao BT B at
%Jiﬂﬁ@lh/', A REhd sPeMbmEe Q%é%% mY RBéthbi donip?ist FONSE.00%o 5% or
esensitizing conmponent dentrifice, and gradually
tharsiofi theadsintifriceigpmporstitosur e t o per oxi de conponent over

a desired treatnent tine of 10 to about 30 5 m nutes.
The abrasives present in the m xture of dual

dentifrice cgspmadisendiizinh CapipaRnt Prépiration on i npart
an added benetrit by providing an opaque background,

TraRienye thescconfbdareisi A S et IGR FOMRCRENt @ Mo PIbRvpRLion,
ARBLE the' it GintsGBEN ad D3erin ani o1 UFIAMR #ycol are dispersed along

with any organic thickeners. Next, a premixed solution of warm water (about 50 °C),

sweeteners, desensitizing agents, dyes, and an alkaline agent such as sodium
hydroxide and/or sodium bicarbonate/carbonate is added. These ingredients are
mixed until a homogenous phase is obtained for each component. Thereafter
inorganic thickener, a peroxide incompatible abrasive such as a silica abrasive, flavor
and surfactant ingredients are added and the ingredients mixed at high speed under
vacuum of 24-28” of Hg. The resultant product is a homogeneous, semi-solid,

extrudible paste product.
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10 added to a transparent, nonabrasive gel. This aids
the patient during product application, ensuring
wapioioessocover age of product on all areas of tPET/US®DI030165
Fl avori ngs and Sweeteners Any suitable flavoring or
sweetening material may al so be incorporated in the
second 15 dentifrice conponent of the present
i nvention. Exanples of suitable flavoring
constituents include flavoring oils, as for exanple,

DentifricefDispenssers nt, peppermint, w ntergreen,

assafras, clove..sage, eucal jor . Cl .

TR TR it Sae Rt b Pres Rt hRG PR o
BRI BEcNging g6Mthinel MGVMEEHBOHPSAntd aendftainedphyicudly

sorbitol, xylitol, sodiumcyclamate, perillatine, and
sepaerteshansiizerh avioh the sengiatedsemgponenigyey berfisnepisdkuhstagtally

. i 0 0,

GRS EL; | PAFLEE ERIPLL Bl 0 RISt Fl 3t s o
tropfuch dispeiReespae khovaminTthe prte palventhgeouslg cechicomponent is kept

d itizi d Pfri ; .
ST 8 SoREERCS CETROIGE Bl iR s
ﬂl tXﬁﬁﬂiaﬂe@iﬁﬂl RPvY Y88t éqﬁgll wékRt SRy sdciRtSfigonent

any ordanic thickeners xt, a premi xed sol ution
tobughaamonificeat whakoend the sapprate eageRanenis By igesaigia i ng

SRR B T RS e

iR a tWbeREnbaAG9@h&fd Somdifer, sicked apntrpl ora thierag disclosed
hase is obtained for each conponent. %{;g eafter

P 0

in He¥. daifmis 4.4 chad 468 TRA3o wherern. eoHPabrdi s farpredsTare @
o R ey S
phttigion syieteal therodetainey hodyudafimingstp@@te apinpiagimeMisan which the

AT B SO BIT T SR AR ST 4GP ispensed
t}E’rglﬁ ﬁ@g&@ﬂ@&@g&&nglam@ﬂ frice Dispensers The
mu

I conponent” denfifrice conposition of the present
invention is packaged in a suitable dispensing

contai ner in.whj. . Lnt.ai
SRS b RSP A B S e
16EON &ths useyf Dévubletperiddysngsidapteddbd mixing and dispensing
t%/)g/ gggﬁa%&g %%%%S%%e%ﬁggigg&a%bggoﬁ t eo sfynﬁrll% la}ectﬂieldo\{/]itﬁ the

appropriate amount of the dentifrice components. Such double barreled syringes are
equipped with a plunger for dispensing equal weight amounts of the components of
the two component dentifrice which form an admixture when the individual
components are simultaneously discharged into a mixing tip having a static mixing
element. Thereafter, the combined components are discharged into a dental tray or
similar receptacle for use in whitening teeth. Double barreled syringes useful for
dispensing the dual component whitening composition of the present invention are

available commercially from Plas-Pak Industries, Inc., Norwich, Connecticut.
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tray. Such dispensers are known in the art.
Advant ageously each conponent is kept isolated in a

WG epanziseo conpart ment of the di spenser. Advant BgBEUSZDS/030165

the di spenser w |l sinultaneously deliver

approxi mately equal wei ght anmounts of each conponent
10 through an orifice at whose end the separate

THE RS SxdfMe iYuRAEH NG vEBE th%ﬁéEBﬁﬁn@ént@ndblﬁ@ﬁﬁser
suﬁigﬁi é?’( uge in th 1e przalgtl ce he present
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tube body is forned froma collapsible plastic meb
such as pol yet hyl ene or pol ypropyl ene and i s provided
15 partition within the contai ner body defining
separate conpartnments in which the physically ,
separated conponents are stored and from whi ch they
Aatve ebnsppaestedothtwiiteangly dentfrice ablhe pid:sptaimsem‘g)nomsl peparel,

; q i , 1
cBiire] CrmRoBROn frowbich SBR oM TR oA, hatEEe of
c@ntgi‘?ﬁﬂ?cJ t%o@le\ﬁlﬁl?e!n?r% Pl RE T AFRBERDB, faQTeséHsitizmg }%’_d@fé The

di spensing two conponent viscous materials.
ingrediigs of Comphrenssy Ajang 8 age Ested i ‘Eeblod belowhe
appropriate amount of the dentifrice conponents. Such
doubl e barrel ed syringes are equipped with a plunger

for dispensing equal wel ghtagaspunts of the conponents
of the two conponent de@otlf{ whi ch form an

adni xt ure when the indiviauar conmponents are
Gopmperentaneous| y di scharged ifto a nixing tip havithg a
ISdradidnGs M Xi Ng el enent . AhaiR@hiter, the ComMedensittring Paste
conmponents are di scharged 7,2 dent al tray

simlar receptacle for usy anpm“am ng. teet h%ﬁgﬁf{'% g

Demnired| Vedersyri nges useful 2400 di spensing the d%al

HARRaR&Rtidahi t eni ng conposipbbon of the present..
nven on are available comercially from Pl q@\%?ak
PORSHRNTES, 1 nc., Norwich, “Connecticut. 30 12
PRROUPBREED0 PCT/ US2003/ 030566 The f ol | owi ng exanpl e

dlfcerﬁd”t her illustrative of siphe present inventien, but

tood that the . ipvention is not |i ed
PPH%L*WE?‘B& RFO%am)unts and plpggortl ons referred™ 6(9
Shethei n and in the appended-cl ains are by wei ghf-:700

MRlESSmekIsiMbRe stated. 5_Exanple 0.500
Pluronic F-127 20.0 2.000
Sodium saccharin - 0.200
Titanium dioxide - 2.000
Sodium hydroxide (50%) -- 1.000
TiO, -- 1.00
FD+C Green #3 - 0.025
Zeodent 115 (silica abrasive) - 17.5
Zeodent 165 (silica thickener) - 3.000
Sodium bicarbonate - 5.000
Calcium pyrophosphate 25.00 -
Sodium lauryl sulfate - 0.400
Flavor 0.5 0.50
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A two conponent tooth whitening dentifrice of the

present invention was prepared, designated
w@vposEsto on X, which was conpri sed of ConmponePtT/BS2083/030165

per oxi de containing tooth whitening paste and

Conmponent B, a desensitizing paste. The 10 ingredients

of Conponents A and B are listed in Table | bel ow.

TABLE | Conposition X Conponent A B Ingredients

Per oxi de Paste Desensitizing Paste Wight % Wight %
Cospsnenie d sk B wepzpopargdima Rpgsdniggess foewsi de 10. 00 - -

Potassium Nitrate -- 10.00 Polyox (PEG 2M 5.00 --

A ycerin 5.0 25.0 Pol yethyl ene glycol 600 10.00 3.000

%mtA 0. 700 Na carboxynethyl cellul ose -- O 500
uronic 127 20.0 2.000 Sodiuymsaccharin --

Vrater saefien s 3% of this tojghvolsmaiof v foytieage B@eqsisR e strred
1121- g)g% tQche acthdith 1E&@deﬁ@%dﬁgand'%l&egﬁ@verozﬁ&’djﬁ%ld the

I ca a rasive) -- Zeode 165 (silica
nmlxtmk eaeplaced in3h©BOss Budi alonp ivith Pbhanonicd™127 abd Gdided at high

sgé"edginﬁ%% %3%1?1? foealbg 6019ne_d_(a;%%g)luynmt 1545 leimigsl).f Tafbium
pyrophosphate was added and the mixture stirred at medium speed for another 10
minutes under vacuum. The remaining 70% of the peroxide volume was added and
stirred 10 minutes at medium speed. Next, the flavor was added and the mixture was

stirred 5 minutes at low speed. An extrudible paste having a pH of 6.0 was obtained.

Component B
Water, sodium hydroxide, potassium nitrate and FD+C Green #3 dye were mixed in a

beaker until the potassium nitrate dissolved. PEG 600 and glycerin were added to the
aqueous phase and the mixture was placed in the Ross mixing pot along with Pluronic
F127. The mixture was stirred at high speed under vacuum until a clear gel formed
(approximately 45 minutes). Calcium pyrophosphate, sodium lauryl sulfate, sodium
bicarbonate and sodium hydroxide were added and the mixture stirred at medium
speed for another 10 minutes under vacuum. An extrudable paste having a pH of 9.6

was obtained.

Whitening Efficacy Studies

Study I - In Vitro Assessment
Stain removal by Composition X was determined by an in vitro study procedure using

human extracted teeth that were polished with a prophy paste to remove any surface
stain. The root portions of five teeth were placed in a row and immersed in an
impression compound. To mimic in vivo use, a tray for the sample teeth was
prepared by placing a piece of tray material in a tray former and heated until the

material began to soften. The softened tray material was then pulled down over the
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13 WO 2004/ 028500 PCT/ US2003/ 030165 Conponents A and
B were prepared in a Ross m xer as follows: Conponent
wo2@®4MEeser , saccharin and 30% of the total volReEUST003/030165
35% hydr ogen peroxide were stirred in a beaker until
t he saccharin dissol ved. PEG 600 and gl ycerin were
added and the mxture was placed in the Ross m xer
ﬁ@é 91 Wird A’h&h%ﬂ %115%&? toar{h&ide%ttb %ﬁ@&b t@i% td¥t19th the Bﬁﬂ@ned tray
r vacuumunti|l a clear gel formed (approximtely
mafﬁml nutes). Cal cium pyr ophosphate was added and the
m xture stirred at medi um speed for another 10 10
m nut es under vacuum The renmining 70% of the
BR&IAY (Cheord aheteEreondingaddrdaland tisd teéthedingQ Nﬁﬂwlhé}hrahameter
nmedi um speed. Next the flavor was added and th
CR-24 lurNextasnalkdots p%@m@pﬁ&ﬂﬁm Esompopes\pt. %B@melgtﬁ amounts of

AN P PRl 90 pc

eidht toathavedhiol aFden(al @ﬁerlﬁh#@ayd\yes mlghed‘mnchhem plaged dreeakiwrteeth

S D e
fﬁrae37’b@'§_1ilgul]7@ﬁ%‘%0f %5 R Res vl éﬁd"ﬂieﬁgfteﬁje%ged\"rfnged and

Ut oni ¢ he mxture was stirred at high speed
mﬂael&ed with Whe'Chirotiameserc [Thasrproedss fvas rapeated ﬁppradxtlmalpeiry The
45 mnutes). Cal cium pyrophosphate, sodi.um | aury
AE, iyalugs avere BAIe DIPT BRUEHBORRIR (hergage iR eRy Wél%%eés (AE)
tirred at nedium speed
%F%gﬁ%%ﬁg?ﬁl%ghén%?gwlﬁ%ﬁelr% vacuum An extrudagl e
paste having a pH of 9.6 was obtained. Witening

Efficacy Studies 25,Stud - In Vitro Assessnent
Stain refbvalAly +éé?9po“s@?%bln X was deternined by an in

itro ro u S r
Wb PIR e T S A,
vHiteh@é&ge stain. The root portions of five teeth were
placed in a row and inmersed in an 30 inpression
conpound. To mimc in vivo use, a tray for the sanple

T G e

alone (designated “Compos1t10n C”) was evaluated for tooth whitening efficacy

following the procedure of the Example except that AE values of the tray covered
teeth were measured at 30 minute intervals. For purposes of further comparison, a
commercially available professional tooth whitening composition was also evaluated
for tooth whitening efficacy with chromameter measurements being performed also at
30 minute intervals. The commercial whitening composition, designated
"Composition C1", was a thickened Pluronic gel which contained 7.5% peroxide at
pH 9. No abrasives were present in the gel. The whitening study was carried out to
14 treatments, which is equivalent to a typical home whitening regimen of twice daily

treatments over a one week period. The results are recorded in Table II.
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material began to soften. The softened tray materi al
was then pulled down over the 14 WO 2004/ 028500

weEOnANSE003/ 030165 five teeth using vacuum aneiCHUmO&0165

to harden to entrap the teeth in the hardened tray
material. Baseline Chromaneter readings were taken of
the teeth using a Mnolta Chromaneter 5 CR-241. Next,
smal | dots of Conposition X conposed of equal wei ght
amounts of Conponent A and B, _so that the peroxide
content was 5% by wei ght, TAR¥EdIpl aced in each tooth
wel|] in a dental tray. The tray was wei ghed and then
pl aced over the teet t hat thin film of
Conposi tion X covere °%E ‘T%?ﬁéh' he tray covered
teeth were placed in a 37C incubator for 15 mnute
interval s and thereafter rgdgyged, rinsed and 10
neasNs.®fl Wi th the Chromaneter. This process was

r epeateshehtsr each4ti ne poi n8. The AEXal ues weild
nmeagQerapbsition_ each tjne point. The increase in tooth
whi  Bness (AE) wa88 caljcul al-8d udi ng 8%k fql | oAy
formpta—DE T (ALY + ([Da) 2406 (AQ) 2] 33% 1Y Whesed n
t helhigher tHe value of DE the KHigher—is—thetevel f
ach| 6¥ed tootlh whitendss. ES purpos&ss of conp%?%son,

t he—stngte—Tomnmponent peroxi de paste conponent A al one
(desi gnated "Conposition C') was evaluated for tooth
Thbirésalts rgorfetliic Tahle [Madicate Itlmlviah@ougheh@tr@iﬂmdmr ttmo{ 15 minutes)

Exaange%}%éf gx{g? %}f ﬁ{% %8‘1%‘3 (Hi Q}g%sso%%li/gg}posmon C1,

aﬂb@ﬁﬁ)ﬁ ﬁﬁckﬁé’sfeﬁ'ﬁé’te&ﬂ%ﬁﬁhﬁ@lﬁtenﬁlg B MATFERE hidthbéf of treatments
prof essional tooth whitening conposition was

aad Salf dmdptphtzéwn tinog lnspitﬁt of thrfackethpigompesiderc (1 wprtpined 33%
chr omane asu e bei n t 30
TR BB R DR SO o PR (7o g0 - ©

conpositi on, desi gnat ed 25 "Conposi tion CI ", was a

t hi ckened Pl uroni cng whi ch cont ai ned 7. St/ er oxi de

Teis unsrpected\enhaneeaad ascmp@ltmrb%é\whﬂtﬁmpﬁé Y O%He

%hé: %ﬂ AL lsfslb(éﬁfx\/ﬁsto ®akhé fodthQ gfcsér%e it theldo Bh%f calcium
I'S equivalent to a typl ome whiteéening

yecgjhrrsphacn‘ arfdwilive ahedsivgs whichaerverio sidduextrinsisrataineskoval and,

er The results are recor
b%ost tlgne effective peroxﬁe concentratemn deqlvered 1n818e {he tooth be the increased

density and solid content of the Composition X formula as compared to Composition
C1 Thus, larger amounts of peroxide were delivered by Composition X to the teeth
per unit weight of paste. In addition, the peroxide ingredient in Composition X was
concentrated into the water soluble portion of the composition and it is this
concentrated portion which is believed to have diffused into the teeth to remove

intrinsic stain.

It is further noted that the dual component Composition X when compared to the
single component Composition C also provided significantly faster, greater whitening
efficacy than Composition C although Composition C had the same peroxide content

as Composition X and the same calcium pyrophosphate abrasive content.
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e

BERENRR ConbdRi GGt A hilic Bhd dily. MYCARRAGPARL
mkmatedraﬁan@aﬁl 7and 14 deprossing drealed-beletadétpshadx gaide. The
concentration vlglrgﬂ i nside the tooth by the
TP Qi SPmy s “? fidsol i d content of the

Conmposi tion X formula as conpared to Conposition C
Thus, larger anounts of peroxide were delivered by

Conposition X to the teet hT@EIHer unit weight of

paste. In addition, S er g:ﬁ ingredient in
Conposition X was conch P%to the water sol uble
portion of the conposition and It AbGadehi S Average Shade
concentrated porti QRe chis begﬂa@(y@gfdg 0 have Guide Change
diffused into the Seglkht t 0 rendveAftdr Dby i NSi C St aifeer DAY
It Ctompﬁswohher not ecBatehmet the daal canponkght 5 7 14

0 j"g COTEJOTTICT ]
Corrp05| tion C aI o) prow ded shg)nl f|6clantl v fagtsgr T 61

great &l whitening eP?%icacy tB&A Oérh!)osﬁtz?on 228 392 5.66

al t hough LOﬂ'pOSI fron C had the sane peroxide content

as Conposition X and the sane cal ci um pyrophosphat e
HigrregiliseceuodgdantTable IIT indicate that the overall whitening efficacy of

Composition X was directionally better than Composition C1 and statistically better
at 5 days (p=0.025) evidencing faster whitening efficacy since both the application
time and number of treatments using Composition X was one quarter that of

Composition C1 (15 minutes once daily versus 30 minutes twice daily).

Tooth Sensitivity and Gum Irritation Study

In addition to enhanced efficacy, the patients in the tooth whitening study using
Composition X as described above reported less gingival irritation and tooth
sensitivity than patients using Composition C1. The patients involved in the study
rated their tooth sensitivity and gingival irritation on a scale of zero (none) to 5, the
higher the number, the greater the tooth sensitivity and gingival irritation experienced
by the patient involved in the study. Patient rated their perception of tooth sensitivity
and gingival irritation using this scale before using the product (baseline) and after
using the product for 7 days and 14 days. The patient ratings of gum irritation and

tooth sensitivity minus the baseline ratings are recorded in Table IV below.
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Irritation Study In addition to enhanced efficacy, the
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Conposition X as descri bed above reported | ess
gingival irritation and tooth 20 sensitivity than
patients using Conposition C. The patients involved
in the study rated their tooth sensitivity and
gingival irritation on a scale of zero (none) to 5,

t he
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hi gher the nunber, the greater the tooth sensitivity
and gingival irritation experienced by the patient

WO pwalorssod i N t he study. Patient rated their pePCEP$10031030165
of tooth sensitivity and gingival irritation using
this scale before using the product (baseline) and
after 25 using the product for 7 days and 14 days. The
patient ratings of gumirigihagisgon and tooth
sensitivity mnus the baséline ratings are recorded in
Whdilieclpivhdgebiow. 17 WO 2004/ 028500 PCT/ US2003/ 030165
TABLE |1V Change in tooth sensitivity and gum
irritation frombaseline Gumlrritati on Tooth
1SeAsiubl abnipbnefiedenBaice cERPPSIEbR pRiding énhédndedl Whitdhi}fefficacy
0.00 - 0.62 -0.46 Cl + 1.11 +1.13.0.00 +0. 33 tings
f owdgmwmakglnavaldﬁltaw anddepthsersitivity, fhe,compogitiop Reing

fo and
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(lower, than the re orteg sel | ‘%‘E est ng
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treatment period. 18 WO 2004/028500 PCT/ US2003/ 030165

dCmeI?nemmhqngméﬁéamﬁb@m@nedlfor Faedfirst tinse Aprberenesed to the
t
or Nt B TRy R BRI R FHRRETRAR B0,

mni ma

Seﬂﬂdstahtialta}bseﬂcbaf mﬂp@a31t1wmjn allitbglng irricoiopc i sed of a
separately maintained first aqueous dentifrice
component containing a peroxi de,conmpound and an

2bigs| &(Yrﬁ h&lsﬁl t n%é}okﬂ'l@ coRBbeNd € GyadgeR

second a ueous |ce conponent conhtalining a
depansidei zi ng conpound and an abrasive inconpatible
with the peroxide conpound whereby the

3. The composition of claim 1 wherein the peroxide compound is urea peroxide.

- 4. The composition of claim 1 wherein the peroxide compatible abrasive system is

comprised on one or more calcium phosphate salts.

5. The composition of claim 4 wherein the calcium phosphate salt is calcium

pyrophosphate.

6. The composition of claim 1 wherein the desensitizing compound is a potassium

salt.
7. The composition of claim 6 wherein the potassium salt is potassium nitrate.

8. The composition of claim 1 wherein the pH of the second component dentrifice is

adjusted with an alkali metal hydroxide or carbonate salt.
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10 conponents when m xed and conbi ned for the first
time and exposed to the surface of teeth, an enhanced

wokionezssny ef fect is rapidly obtained in the PCT/US2003/030165

substanti al absence of tooth sensitivity and gum
irritation. 2. The conposition of claim1l wherein the
per oxi de conpound i s hydrogen 15 peroxide. 3. The

o€ AR RSirpb Qo bf Shi Mwhel¥he iHRicBnédhBaR6 P PeiSxi8OBRAPAH
I's urea peroxide. 4. The conposition of claiml
wheressinhirt the cpmbior{ dentifdapeqrpinsnisiyargss (tonsy & dhout 30%Hy
conprjised on one or nore cal cium phosphate salts. 5.
Thgzg%ﬁposition of claim4 wherein the cal ci um
phosphate salt is calcium pyrophosphate. 25 6. The
conposition of claiml wherein the desensitizing )
180 %@ GAppsition pltlaigy] whereypihe concentrpRon-Qf ASE-NSItIZHE afent in
ol ai Fo b : . L

i (e TR AL EaBE AR ST ) o RPRSTMAL. e
pH of the second conponent dentrifice is adjusted

Wi an al kali tal . hydroxi de or, carhonate salt. .1
Wy s SRR BeR O R TGS s BER e SR Re ARt B e
of sedzbAd Hérﬁifﬂé@fo%ﬂbn%ﬂewﬁ@ﬂéﬁgfgaﬁﬁéﬂ SMh®berBRId N € first
conpound present in the conbined dentifrice conponents

r agryeponeniowitls thealys poesentdo dhespcongegagipones vigen tirp gomponents
CONpOSiti 0 l. aj . €] t]
SCTBTBbI B B T ML b E OBt AR e

C OsipR4lRRtts tHeangethe kxlausBor of the pedoyideebgieht antllcompetion of the
conposition of claim1 wherein a peroxide reactive dye

i s%ﬂ%@%&f”‘ﬁﬁwﬂhe second dentifrice component,

wher eby reaction of the peroxide in the first 10
conmponent with the dye present in the second conponent
1\2h &hetcompositipo nfelaign 1@ mheronthe perxiderreantive idye tsdd2&C Green
\Ah']L’Teni ng causes the original dye color to fade,

sig aling to the user the exhaustion of the peroxide
content and conpletion of the whitening treatnent. 15
12. The conposition of claim 10 wherein the,cf)er oxi de .
13e ddreiopmpgsition ef dmiar] @hsein the pH of the first peroxide component is in

the range of about 4 to about 7 and the second component has a pH in the range of

about 8 to about 13.

14. The method for providing enhanced whitening efficacy and minimal gingival
irritation and tooth sensitivity, the method comprising preparing a dual component
composition comprised of a separately maintained first aqueous dentifrice
component containing a peroxide compound and an abrasive system compatible
with the peroxide and a second aqueous dentifrice component containing a
desensitizing compound and an abrasive incompatible with the peroxide
compound, mixing the components and contacting the mixed components with
the surface of teeth whereby an enhanced whitening effect is rapidly obtained in

the substantial absence of tooth sensitivity and gum irritation.

15. The method of claim 13 wherein the peroxide compound is hydrogen peroxide.

20



10

15

20

25

30

#3. 13. The conposition of claim1 wherein the pH of
the first peroxide conponent is in the range of about

wdad2aog/ozdsout 7 and the second conmponent has a pPCT/DS1008030165

range of 20 about 8 to about 13. 14. The nethod for
provi di ng enhanced whitening efficacy and m ni nal
gingival irritation and tooth sensitivity, the nethod
conprising preparing a dual conponent conposition
co rised of a separately maintained first aqueous
efrrl@tb@d Qisclélan'g% naateitibA patosidegompaandis uea puepidend
and an abrasive systemconpatible wth the peroxide
and a second aqueous dentifrice conponent containing a
Uk sEesméthad ngclamnm) thre&nﬁhe abragive ags’tem compatibhie tithl the
with the peroxide nmpound, m Xin the copponent s and
coﬁﬁ%ﬂeﬁy@%ﬂ%ﬁiﬁéaﬂ%mm{@% psphafgesallyyr f ace of
teeth whereby an enhanced whitening effect is rapidly
obtained in 30 the substantial absence of tooth
b?e n"Ehet methog obelding Lermihereirt te icelaiunt phosphase sat isadlcafm
é \ﬁ,her ei n the peroxide conpound is hydrogen
penPééS&P @SPaS, \Wo 2004/ 028500 PCT/ US2003/ 030165  16.
The nethod of claim 13 wherein the peroxi de conpound
IS urea peroxide. 17. The method of claim 13 wherein
th eTfé?oTFlétgp@ ef elpign &3vhsrpnibe WetensitizecrEpoBngis gt asiupksalt.
conpri sed of one or nore cal cium phosphate salts. 18.
The nethod of claim 16 wherein the cal ci um phosphate
Znl Thd methad of claim p§ mhipleirsihb pbeassidil saM is gdiassivat hivdteof
claim 13 wherein the desensitizing conpound is a
potassiumsalt. 20. The nethod of claim 18 wherein
jherpohadsd Hf‘l:l%ﬁ‘ill t13 wheRf! M LR thé Eéc@ﬁ@ corﬁﬂoneﬁh@entnflce is
met hod of claim 13 wherein the pH of the second
corpivnied twitheamt alk4li wetal kydragdady eashadtesiatth an al kal i
net al hydroxi de or carbonate salt. 22. The method of
cl ai m 13 wherein the concentration of peroxide
ZDMhUnethpd 65 68im 18 Whefeen hiekbhdrattatiendf fefdxige compound present
conponents ranges from 3 to about 30% by wei
23 in theeombineddleatifrice spmPAmEniHangssiTamna t¢ m%p%aw Beight.
of desensitizing agent in the conbined dentifrice
conponents ranges from3 to 10% by wei ght.
23. The method of claim 13 wherein the concentration of desensitizing agent in the

combined dentifrice components ranges from 3 to 10% by weight.

24. The method of claim 13 wherein a peroxide reactive dye is present in the second
dentifrice component, whereby reaction upon mixing of the peroxide in the first
component with the dye in the second component when the components are
combined for tooth whitening causes the dye color to fade signaling the

exhaustion of the peroxide content and completion of the whitening treatment.

25. The method of claim 22 wherein the reactive dye is FD&C Green #3.
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24. The nethod of claim 13 wherein a peroxide reactive
dye is present in the second dentifrice conponent,
wob@ress0r eact i on upon m xi ng of the peroxi de PCT/UN®03/030165
first 25 conponent with the dye in the second
conmponent when the conponents are conbined for tooth
whi t eni ng causes the dye color to fade signaling the
26 MBKS @B d Of clafif 1B SrHRIdifl e TRERISi @ \EbreiiRhElds A Pn the
the whitening treatnent. 25. The method of claim 22
whérrgerpft shout € srahione 7 dhe sscond cRTP@eathas®. pIBM the range of
20 US2003/ 030165 26. The nethod of claim
13Qéé@%§?%BPﬁéﬁ%irst per oxi de conponent has a pHin
the range of about 4 to about 7, the second conponent
has an pH in the range of about 8 to about 13. 22
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