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SUMMARY

[0003] Accordingly, the present inventors have succeeded in developing methods and
compositions for enhancing tooth-whitening with peroxide compounds that accelerate the
tooth-whitening process, increase the whitening activity of the peroxide compounds and
decrease oral irritation. The methods and compositions are based upon a tooth-whitening
composition comprising a peroxide compound and one or more abrasive compounds, said
composition having a pH of 9.0 or greater. Any one or more of an increased rate of tooth-
whitening, increased effectiveness of tooth-whitening and decreased oral irritation are

produced in comparison to that produced by a tooth-whitening composition containing the
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components in a mixture produces a dentifrice composition having a pH of about 9 or greater
is produced. By combining the first and second components it is meant that the first and
second components are mixed in their entireties or that predetermined portions of the first and
second components are mixed, such as, for example, the first and second components can be
combined in a 1:1 ratio by either weight or volume. The pH of the first component can be in a
range of from about 4 to about 7 and the pH of the second component can be in a pH range of

from at least about 9 to about 13. The peroxide compound in the dentifrice composition can
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than about 3.5% by weight. In various aspects, the composition can be prepared from a dual
component system comprising a first component comprising a peroxide compound and a
peroxide-compatible abrasive compound and a second component comprising an alkaline
compound. The contacting is for a period of time which is effective in whitening the tooth,
i.e. an effective tooth-whitening period, which is less than that required for a comparative
composition comprising hydrogen peroxide at a concentration of about 7% by weight or
greater and a pH of about 7.0 or less. Such effective tooth-whitening period of the tooth-

whitening compositions of the present invention can be not more than about 15 minutes or
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greater and a pH of about 7.0 or less. For example, the effective tooth-whitening period of the
tooth-whitening composition can be not more than about 15 minutes or not more than about
20 minutes and that of comparative composition can be about 30 minutes or greater. In
various aspects of this embodiment, the tooth-whitening composition can be prepared from a
dual component system comprising first and second components in which the first component
can comprise a peroxide compound and a peroxide-compatible abrasive compound and the
second component can comprise an alkaline compound.

[0008] In various aspects of the embodiments of the present invention involving a

dual component system, the first and second components can combine not more than about
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calcium pyrophosophate. The peroxide-compatible abrasive can be present in the tooth-

whitening composition or in the dentifrice composition at a concentration of at least about
10% by weight or at a concentration of at least about 20% by weight.

[0011] In various embodiments of the present invention, an alkaline compound can be
present. Such alkaline compound can be, for example, sodium hydroxide, potassium
hydroxide, ammonium hydroxide, calcium hydroxide, magnesium hydroxide, sodium
carbonate, potassium carbonate, ammonium carbonate, calcium carbonate, magnesium
carbonate, sodium bicarbonate, potassium bicarbonate, ammonium bicarbonate, calcium
bicarbonate, magnesium bicarbonate, urea, monoethanolamine, diethanolamine,

triethanolamine, mono(iso)propanolamine, di(iso)propanolamine, tri(iso)propanolamine, 2-
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first or second components can further comprise a tooth-desensitizing compound such as, for

example, a potassium salt of a weak acid or eugenol.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Figure 1 illustrates the in vitro treatment of extracted human teeth for 28
treatment periods using the composition of Example 1 for 20 minute treatment periods;
comparative example C1 for 30 minute treatment periods; and comparative example C2 for

30 minute treatment periods.
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observation or by measurement using any of various instruments following a given
application period or following successive application periods of the same duration.

[0018] The enhanced whitening effect of the compositions of the present invention,
can be achieved at a reduced concentration of peroxide compounds compared to
concentrations normally used. Concentrations of peroxide compounds normally used can be,
for example, 7% hydrogen peroxide by weight or 7.5% hydrogen peroxide by weight or an
amount of a peroxide compound other than hydrogen peroxide in which the peroxide
compound delivers a hydrogen peroxide ion or an organic peroxide ion in an amount
equivalent to the hydrogen peroxide ion delivered by 7% by weight hydrogen peroxide or

7.5% by weight hydrogen peroxide under the same conditions of temperature, exposure to
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WO 0B3/6726ef erence herein to "a tooth" is intenpedusmos/002332
i ncl ude the singular (tooth) and the plural (teeth).

. The t oot h-whitenin f the.c ositions i
light Qs PRI E RN AP st iy SUR S TR T OB Fghasfgreneed
u5|n% any of various instrunents follow ng a_ given
hereinggs d1ydEQEEN PRETYFeFe- Qi Hent 6PRCSRITHIPISIQE @ BLYSM PETOX} GOERON B
periods of the same duration. [0018] The enhanced
w0191 Thgs, ebficeatraudnstdf perwarsantpoonds asfusehkerpingskent
i nvention, can be achieved at a reduced concentration

conceffrativsik Obxdt deli e toamhélmt epbleachesk 4ddivitg @ge 6 that delngred by
normal Iy used. Concentrations of peroxide conpounds

hydrog g@!ﬂ( ifle 'dtst‘ﬁg staftld cl%ﬁcentrfagﬁn §% IIROR enfbGIMEN:© gﬁ@compounds

melght or Y% hydr ogen peroxi de by wei ght

dehveﬁ ara ragé)gr?tnq eperoxui ion %81\1/&? )fo ﬂ‘l% éi%?e‘drbj hg;dpoe%r:en&)‘pﬁgu%f at the stated

h peroXi de

conc S S YRaBEL 05 00 080 L SBE by o v

peroxi de ion delivered by 7% by wei ght hydro

aqueope pautiereisgenerzll bogrsideasi tg ideli vaf dhotpare Jpeeuik pﬂgycuﬁa@peromde
the sane conditions of tenperature, exposure to 7 WO

ion as2@0QqLEMRGORiItIBCH WEROSSY B0@338Rat d dophé¢ntrationbhelout 3% by weight.
radi ation, agitation and the |ike. Such equival ence is

Thus, $SFRibEEe p&bRIGNERMroNRL Rirdkidd-equivalent concentration of 3.5% by
‘hydr ogen- per oxi de- €qui val ent concentration for a given

welghP?snﬂeéhgeed t%qn@a%mguba[rﬂﬁéglrgl{g%on&ﬂas mfaatbbenmfby weight, a

eroxi de co s as u erein re
trat t f b hi
hydm%@?ﬁ%gf{S‘Qé’laﬁ&%'c{‘gc‘l“ﬁ%ﬂ rlpEf o &Py B9 B a0l e
at the stated concentration, In various enbodi nents,

carbamiie REEHPERFRISCNIERSION P& RO LATdinYeight andradwydareendiereddeal

to that delivered by hydrogen peroxide at the stated
equivaemeentanitaiiom of Fhrbyexeigiplientgalct sovindan pearbsingle pgroxade

concentration of 10% by wei ght in an aqueous sol ution
conceh@at@ansiradbhin229p B¢ wdedhed to deliver the same anount of

hydr ogen per oxi de

[0020] All amounts in the specification and claims are by weight unless otherwise
indicated. Reference herein to amounts by weight can also be expressed as (w/w) which
intended to mean the ratio of the number of grams of a particular component of a composition
to the total number of grams of that composition.

[0021] The terms “comparative composition” and “reference composition” are used
interchangeably herein. Concentrations of the comparative or reference compositions as used
herein is intended to mean the concentrations that deliver an amount of peroxide ion equal to
that delivered by hydrogen peroxide at the stated concentration. In various embodiments, the

reference or comparative composition can be hydrogen peroxide. Other comparative

compositions can, however, be used and in such instances, the concentrations of the



ion as an aqueous sol ution of hydrogen peroxide at a

concentration of about 3% by weight. Thus, for
wa@2005amede per oxi de, a hydrogen- per oxi de- equi VEECBIE2005/002332

concentration of 3.5% by weight is intended to nean a

car.bam de peroxide cgncentratio f about .12% h:
compiii OB THRRa Rl E Gionea oy T aedre RaRE Ny Ao

of 5% by weight is intended tgo nean a  carbam de
concepBRENISAE theciMERE HEEICOMPOTItialio APe $IUPHH! VFeFFPROSHIRRS gan be at a

hydr ogen- per oxi de- equi val ent concentration of 7% by
hydrogen-géroxide-aqnivetedeconcontrasian of abeirt BaPh b weeghsor geeater, about 5% by

concentration of about 22% by wei ght. [0020] All
weighl 6P gith®r,i adohif TE% Hy endiglitoagieater aabduc]. a¥orbsy weightoyr gredtghhbout

unl ess otherwi se indicated. Reference herein to

10% Y RERhSo e N, BPibRANI Bl ROvAEN R REGs§ed as (W w) which
OWe%de%%g nean t he ratbi?gvog th?nunber of grams of a

B2 107 OB EO Bl BT R g 8 O P sqmpouncs
o th g SRR 5 SPEP S B Fonts GRS FAER SR e

the comparative or reference conpositions as us

ed
conceptptéons of S0t merhar 3 fedynweight Ret rBersdkan 3- 2% hyeighg not more than
deliver an anount of peroxide ion equal to that
4% bylekighe medmbye thyalHd§ehy perghkindemmte thhe S% byt wdight, not more than
concentration. In various enbodi nents, the reference

5.5% B WS AHAMOLE HHAMIPBY tieftiht, 2l nbembChage)s ey axsighe.
O her conparative conpositions can, however, be used

LY. ol fifichs bitBe BRAGRDVALLARe OnckMPatidh e
Zgg%zﬂg‘}égg%dﬁ%% uS2005/ 0023g2 conparative
conposi tions are intended t rreantge
peroxiaPmatn R e Bl BT funs® TREualy semawed 3 tepglorence
conparative conpgsitions. The conparative coppasitions
compeﬁhorbeea&heaneth%rl@@@Fﬁlrbmwla@n@q‘ﬁﬂwa@m a reduction i the
concentration of about 3.5% by weight or greater, .
conceabyation &t perowisie ghtmponndynasassary, toaboigre thyespye wdiiighmgsifect in
greater, about 7.5% by wei ght or greater, about 10%
duratiey of@ihgbiiing pedod @tfect venessal ouitedidgoaby degegbf atsence of oral
greater.
irritation.

[0024] The peroxide compound can be any of a variety of peroxide-based bleaching
agents, which deliver a hydrogen peroxide ion or an organic peroxide ion. Such compound
include, for example, hydrogen peroxide, organic peroxide compounds, hydrogen peroxide
generating compounds, organic peroxide generating compounds and combinations thereof.

[0025] Organic peroxide compounds include, for example, urea hydrogen peroxide
(carbamide peroxide), glyceryl hydrogen peroxide as well as groups of peroxides classified
according to the number and 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-O-H), peroxy esters (RCO-OOR’), and diacyl peroxides (R-CO-



[0022] The hydrogen- peroxi de-equi val ent concentrati ons
of the peroxide conpounds of the present invention,
wa bmdozsorenhanced whiteni ng ef fect at PCT/US2005/002332
hydr ogen- per oxi de- equivalent concentrations of not
re . than 396 not re.than 3.5%
0-0- ﬁ%& RoRpianct s Henisel i ceni o b pReraie Hasdf ptive.
i ght, not nore than 5% by ht, not nore than
benzcsyl BOFOBYeaarghe DerpBY aGid F@nPPFdﬁxlﬁg’o‘Wt%i ght, and not
nore than 6.5% by wei ght. [0023] In various
enB026]riBhet lyy dodgen Iperquidesgeneraling epmpamd dahde, for example, alkali metal
concentration of the peroxide conmpound can be vi ewed
and afi&lide @@ GREL PORGIEME  Apdraulf0 ppaaddnite, pdrphdsphae grerate, and
conposition, i.e. the methods in certain enbodinents,

persifi@fe $4¥ Qhé‘heasaf(fr%gé%bleoibdhﬂn b&%ulﬁﬁ@ Neatd éﬁ)bl‘%ﬁlfﬂfﬂ stoﬁﬁlm

per oxi de COI’TpOUﬂ necessary to achi eve the sane
o OB O A PO o
NG T

whi ch deliver a hydrogen peroxide ion or an organic
potaspimoRaroleraicopotassiin pg@ﬁﬁ@ﬁgn@lcmmewgatef @qlﬂg;pajmepréulfate calcium
hydr ogen peroxi de, organi c peroxi de conpounds,
percdilyahatg edlciper gerplatsphgervalcatm perbootg caledsn pesiigate salts as well as
per oxi de generating conmpounds and conbi nati ons

SOdllltIIb BéBRilde, ddAERin ferBRIAE GndPeNAY AR rSQEP MBI fgload ef all of the
for exanple, urea hydrogen peroxi de (carbam de

abovég)rﬁgd&)éggl o%ermghé/ ¥At1n2?@gg@9§ﬁh goeroxide as well as

ero i ed accordlng to t he

tn ?JB%@ %@h n%flgﬁlgt%gl %thlgn SYC éﬁ%ﬁtl 18 pa c{gte & Hl%q)igh pH

hydr ogen per oxi de (R—O%Jfﬁ di al kyl drogen per o q

of thg Rﬂtb whniEing GRIPBASHIICY bigh (Smdum@ higved § EFC%@F%PEM east one
(RCO-OOR ), and diacyl peroxides (R—CO 9 WO

alkal 2@ @EMPIREDA RETSraBIDSGY. 0083 2ompPIEnCEysRN)s, theredkajing gempound
per oxi des used in dental whitening are the diacyl

can be@E&¥htda one BEMPOYEnt PEd X ipd@xadectofipdupdinxie @kdérdomponent such

nmonoper oxypht hal at e.
that upon combination prior to use, the tooth-whitening mixture has a pH of at least about 9
or greater.

[0028] The alkaline compound can be, for example, an alkali metal, ammonium or
alkaline earth metal compound such as, for example, sodium hydroxide, potassium
hydroxide, ammonium hydroxide, calcium hydroxide, magnesium hydroxide, sodium
carbonate, potassium carbonate, ammonium carbonate, calcium carbonate, magnesium
carbonate, sodium bicarbonate, potassium bicarbonate, ammonium bicarbonate, calcium
bicarbonate, magnesium bicarbonate or combinations thereof; an organic amine such as urea,

alkanolamines such as monoethanolamine, diethanolamine, triethanolamine,

mono(iso)propanolamine, di(iso)propanolamine, tri(iso)propanolamine or 2-amino-2-

10



[ 0026] The hydrogen peroxi de generating conpound can

be, for exanple, alkali netal and alkaline-earth
woredoal73eer sul f at e, di persul fate, percarbonat e, PCT/US2005/002332

perphosphate perborate and persilicate salts such

meth)apris)gf & 29l :]ﬁg m%g%lsu%g]@g ?%bfﬂ%ééthiggﬁﬁpamdiol or 2-amino-2-
erphosphate sodi um per borate, sodium persilicate,

Cthylﬂ@rars)@mﬁflelp@k@lﬂpﬁlé@@meé srehsas tipthydies y@gihy Raginomethane or

pot assi um per car bonat e, potassi um per phosphat e,
N,N, NN’ as s akisi2gedooryatapy)pihty ksedieminse alkiylamesgsesucle ad dilZrm

persul fate, cal cium di persul fate, cal cium
ethylﬂ&?l}@rﬁhﬁlﬂﬁiaﬂ;ylz_ﬁﬁin@ ot Aol RhsR bakeinccahats smohpamabhdlme.

ciumpersilicate salts as well as sodi um peroxi de,

‘{6 ITHD PENIAX 'chﬁf)m &ﬁlb‘é'apﬁfb&?cxeﬁ%btﬁﬁl &Tebm about O 1% by

I nati1 ons of of the above hydrogen peroxid

co T C

welg}gs? g% 5@% b \QIQ gg grg) beoglg? ]2% gf&ea%?gym% %R w'l%ghtﬁrom
of the taooth-white conpos 0

aboutfy Fidyeuegy to ?}’Qo% ¢ BueraF o2t rowﬁgt%ﬁ% Oy hibut 0.75%
conmpound in the conposition. In dual conponent

by weighft ens, the al kal i ne conpound can be present in one
conponent and the peroxi de conpound, in the other
C Q0930) edie @rundre abiratve epmpocmisivam bt irwhudediim thettoothsehitening
the tooth-whitening m xture has a pH of at |east about

comp%sm@ﬁs 8 R@pR%ent [ARARDN. Bueh abikpbirte impamw ek asin % and pélishing
for exanple, an alkali netal, ammoni um or kal I ne

“functig ﬂg EJ‘thEgEﬁboﬁﬁ&PCiH rflgdlﬁﬁr? g)r sich gf:t%nset)ﬁ@'mllagwe 265k g s can

assi um ahmoni um hydr 6x

caIC|u esi um roxi de, sodi um
enhmggﬂgawg%gy gﬁﬁggfﬂﬂp FB@WB?%%Fannonlun1carbonate
caIC|un1carbonate magnesi um carbonate, sodi um
bi (8831 grhgtracthed pLiBsPRATAENG HicbRast v CORMMAY (110 the tooth- -whitening
bi car bonate, cal cium bicarbonate, nmagnesium
compositan Ioaméetpend) upathieitygset of@lb@Stme:DmﬁunChl’foo expample, cgrpimeabrasive
such as urea, al kanol anm nes such as npnoet hanol ani ne,

compdliRdsian Bk @Bhdi@ered fricoinpatitslt avithrproxide based bleaching compounds
nono( i so) propanol am ne, di (iso)propanol am ne,

becaudsk iHdyIOPIoIREMRE ABEMPSsiforPdh thOperoride compound. This can result not
only in a reduced efficacy, but also in premature gas evolution resulting in swelling and/or
bursting of tubes containing products made up of a peroxide compound and a peroxide-
incompatible abrasive.

[0032] Peroxide-compatible abrasives, i.e. abrasive compounds not considered to
cause substantial decomposition of peroxide compounds, include calcium phosphate abrasive
compounds (see for example, U.S. Patent No. 5,171,564, which is incorporated in its entirety
by reference). Examples of such peroxide compatible abrasives include dicalcium phosphate

dihydrate, anhydrous dicalcium phosphate, calcium pyrophosphate and mixtures thereof.
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WD 2005/ 072692 PCT/ US2005/ 002332 net hyi pr opanol ;

al kanedi ol am nes such as
wQ@2@simw92- et hyl - 1, 3- propanedi ol or 2-ani no- 2PCT/US2005/002332

et hyl -1, 3- propanedi ol ; al kanepol yam nes such as

t r [603BY detonideIrndyinp 618 abmsiNeNcRlie silica compounds and alumina

N, N, N N -tetraki s(2-hydroxypropyl)ethyl enedi am ne;

com?c#d‘fML.aémcH Qiica @Gﬁggﬁnﬂ iiﬁ(&ﬁdeeltop X)LGl?ﬁié( | AP Seilri%a, syghyas Sorbosil

i anyl am ne or ecyl am ne; or "amifo S )
i . ... Th | i > at
AC-SB R By BEGS Ych Tad b By, B Foidicefit Conhalg Ghemicals), or

0% wei ght, from about 0, 2% by weight to about 10%
Ze"dg?t &ﬁﬁyféﬁlﬂl, YoEp P mRERLEEdSog9NYy)- (l\élr@lﬁﬂ compawsiscar achyde, for

wei ght or from about 0.5% by wei ght to about 0.75% by
exanypl¢, ghming ggBbYd@tee alominwn eilmbieasilsisedmminsnds miaturbethereof.

i ncluded in the tooth-whitening conpositions of the

pr @934} Othey ebrtisioes. cablutdo beanglodeads the@igostlonsoF NG Aldnt

polishing -functions to the conposition. In addition

inveritonssleh adGbl &Snplé, MG dRRY ASHYE _sS&m%&g%oggﬁatf,g%%f\ﬁ%]e

t he whitening effect of "peroxi de conpo
- ratl t brasive conpound into the.
et R e R ANAE Sl P BBt Se B bernale gpygice ana
mi tqf bragive conpound. For exanple, certain abrasive
‘X%S%ﬁﬁﬁﬁ s can be considered inconpatible with peroxide
based_ bl eachi ng conpounds because they tend to
pr@ﬁ%ﬂe"ea%é%mwawle Bbrgsi vesheanpbe oxnbieed with perkideRivingpounds
_ can result not only in a reduced efficacy, but also
immedintgly @riat Wruse g thoevplodudingisutasintialidegompositié] bfi thE peroxide
and/or bursting of tubes containing products nmade up

compofinds. Pestomideres CAMEBAGLcAMEnBaR@H Wi Bin g laBEANPS thd b@roxide
abrasi ve. [0032] Peroxide-conpatible abrasives, 1.e.

comp@bﬁcﬁfs'bé/ forCRERPRNOSS. IPQEEDPNB.S#,% o \gvgich ?sailﬂggxgﬂr&éed in its entirety

substanti al deconposition of péroxide conp

i.ncl ude cal ci um phosphate abrasive conpounds (see for
byrefeex%g‘ﬁ%)l'e, U.S. Patent No. 5,171,564, which is

[ ated inits entirety by reference). Exanples
o6l &th%rIB%P’a%llséﬂHS’é‘th% thinioqdt v biseriing ¢arapositions of the

di cal ci um phosphat e
present invention can be in the form of a dual component system. The first component can
comprise the peroxide compound and the second component can comprise the alkaline
compound. In certain embodiments, the second component can also comprise a peroxide-
incompatible abrasive compound. A peroxide-compatible abrasive compound can be
incorporated into either or both of the first or second components. In particular, the first
component of a two component system of the present invention can comprise a peroxide
compound and a calcium phosphate abrasive compound such as calcium pyrophosphate and
the second component can comprise an alkaline compound. In various embodiments, the

second component can also contain either or both of a peroxide-incompatible abrasive

compound and a peroxide-compatible abrasive compound.
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di hydrat e, anhydrous dical ci um phosphate, cal ci um

pyr ophosphate and m xtures thereof. 11 WO 2005/ 072692
WEDDARA05/ 002332 [ 0033] Per oxi de-i nconpat i bb@r/US2005/002332

abrasi ves include silica conpounds and al uni na

uch silica co unds. ncI [.exa
IR} 258 st AEd song S SRBRSAE, nufikelleRy, B P Binpf a tiauid
INECS Silicas Ltd (Marrington, UK; formerly Crosfleld
or a serpiespliddiqeid sush as 2@eRIMaste15 fr om Huber Conpany
(Edison, N.J.). Alum na conmpounds can include, for
e k00381 dhe dhalrwomponeritisystgrdican be inathe fiomued akit wdhhencludes the first
cal cined alum na and m xtures thereof. [0034] O her
and se2bh@SdMPshepRhl@lgswith thsirnst dnd ésk dombiitiag drenfresarid ssosndof
the present invention, such as, for exanple,

comp M[S%Mﬁ)@ "i‘ﬁétrtu@nor?soaq 'té‘ merTﬁétﬁ&h&S&@ fF ehe ROL BRSYebRd components
netap osphat e, trical ci um phosphate, cal ci um

and th ﬂi% éc'o?dﬁ F%@%EP%%%LS th 9&85] bF &se (%E anlude the amount to
ures Tt ed er oxi |nconpat
abraS|ves an b i ned wi.th r e oun
be usci@aiPst 9 §or PP BIG e GRBPR i RO L PPL R and the
_ deconposition of the per oxi de conpounds. Such
like. mi xtures can produce an enhanced whitening activity of
the peroxi de conmpound (see for exanple, U S. Patent
N§0039] TeHicaIIvl eghalamadustsiaf chor st @tnegbnient dndghe sicioné tgmponent are
by reference). [0036] Thus, in various enbodi nents,

combinB@ it QRhR-Tktine L dTcEMMIAS ISucP RExIAE résNRs irdareimertase in the pH of
i nvention can be in the forn1of a dual conponent

the misleﬁE &b TJIE‘@ é)fr tgﬁe%{er %@Hﬁ@ Rafdr, BB lﬁ%rtgl?&\té}eé%ogfsll or

oun € Ssecon onent can conpri se

ai nbodi nent s, the second
greateéb%ﬁbﬂ‘éﬁtz rsué) e 3&%{ Pé%bogpbf?rogff%fgr i nconpat | bl e
abr asi ve conpoun A per.oxi de-conpati bl e abrasiyv
c 08491 e &ims nssiod forapphindihe gompesitiens ¢fdhe B@S%emvea?lon to
the first or second conponents. In particular, the
achie¥d oeth-whitmprgiesomefimes tefiserrsapereants “sfiseiern toptht yhitening
present invention can conprise a peroxide
period.” This represents the time period during which the compositions contact the tooth

during a single application. An “effective tooth-whitening period” can be about 10 minutes or
less, about 15 minutes or less, about 20 minutes or less, about 25 minutes or less or about 30
minutes or less or more than about 30 minutes.

[0041] The tooth whitening composition can be applied in a single application or in
repeated application. Such repeated or successive applications can be performed one or more
times during the day such as, for example, once a day, twice a day or three times a day or less
frequently such as, for example once every two days, once every three days or once a week.
The application period can continue, for example for about one week, about two weeks, about

three weeks, or about four weeks or longer.
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conmpound and a cal ci um phosphat e abrasive conpound
such as cal ci um pyrophosphate and the second

wa@ewporesnt can conprise an al kal i ne conpound. PEIT/US2005/002332
various enbodi nents, the second conponent can al so
cot@Cd2h Toe tchmpo&itiortsaifhhealbreaenpﬁfv@%ﬂi&ﬁiﬂdﬂﬁﬁﬁ?@%lt@étg_whitenmg
abrasi ve conpound and a peroxi de-conpati bl e abrasive

compaxitpmsrd tHe2fi MR 2R on Bt o ?j%%{,@%%g eor?%;%)&g’g%sgstems,

The first and second conponents can, 1 ndepen

i | O i-solid liquid such
EJSV%“*S‘SF‘*%P“%‘;;‘?%beﬁ%“d%swﬁ%ﬁg;% E%" gg‘ffﬁgﬁ‘@ﬁ?; i $§iﬁiy to the
q¥ LR formaof..a kit i.ch includes
Comgﬁg‘@ggﬁ&g@’g‘h 88@39%“%‘?5%6 \ﬂngf%ﬁO?le?frf&f ilecsﬁﬁlda/ncoﬁfout 200 CPS up
[ N he first and secon conmponents an
o abﬁﬁ@ﬂ@@%ﬁg&qu AR P epsoip tesbowf900AepS brr dmaibdut 4000 to
second conponents and the a mxture thereof. Such
abouf 440 ¢pst Ingiggainemhwdihentsighdihitkofing ager an b&1g hya@phifli@ block
anount to be used, time period for applying the
copobyory o€ polyothylens okield uhé pblgpropyRA8 LRI 3B ésccfalbl#a%}i]é'@ fompound,
the |like. [0039] Typically, equal amounts o E ﬁb
L oh  manner ol B3 (RERRe RFS “?ﬁb“%ﬁ‘éfwgre??gg{{f?SF
hidti ' QA f .t Lxture to out
R L %ﬁe@?‘ggwr%mz@?ﬁ%gm i ohr g of o
. 11 or reater, or about or greater u
4000-?%%%‘%6%&% hegpTgseng jnghe EpmpyierDt THendeniretiqreaf abdut 5% by
. for applying the conpositions of the present invention
weight SboWgHi7R Dk Wetshiaba, ko Prigyeight.sabmet 209 by med gt eiboee2 5% by
herein as "effective tooth-whitening period." This
weight edhogs 30 dytweaghti oregrpater. topaticilng thet P1GRdnId®F127 concentration in
conpositions contact the tooth during a single

the fimp@impaichosontaiming etfef &Q&ﬂi?(@cdﬁﬁdﬂdwﬁﬁ bemdid 2@@0%)8\9;@88 th the

be about 10 m nutes or ess, about 15 m nutes

e e RS et Png R st B Shout 17 by
wei gh:i3 anmnntHE ?(?dth—whitening mixture of the two, the concentration can be about 18.5%
by weight.

[0043] Polyethylene oxide of high molecular wei ght can also be used in the
compositions of the present invention as thickening agents. Such pblyetheylene oxide
thickeners have a number average molecular weight, a viscosity average molecular wei ght, a
weight average molecular weight or a Z-average molecular weight of about 50,000 to about
5,000,000. One or more high molecular wei ght polyethylene oxide can be present in a
concentration range of from about 0% to about 30% by weight, from about 10% by wei ght to
about 25% by weight or from about 15% by weight to about 20% by weight.

[0044] One or more of glycerin, sorbitol and low molecular wei ght polyethylene

glycol can also be included in the compositions as carrier materials which can also impart
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[0041] The tooth whitening conposition can be applied
in a single application or in repeated application.
wemk/ormpeat ed or successi ve applications can BPET/US2005/002332
performed one or nore tinmes during the day such as,
effectsosn GXEITRY ETheft Rty lERYglydMiCEnGnidRY pBlyntdd bE @thkleﬁ@ Oxfde. The
day or less frequently such as, for exanple once
IvaNGENe EMBo1 : - or..once a. week.
poly ek L ANED pr R in THE Lol s HEHR e B0 S have o
ne k. about two weeks, about three weeks
o AWhra B Sl SRR S 7 S Brage motecaliney o af bppdhmar 200 to about
PCT/ US2005/ 002332 0042] The conpositions of the
1000@@3639% %Petﬁtagaw,ff € RbHt 940 The glisestin. sibitelrsindgolyethylene
conpositions and the first and second conponent
glycdd g eaahtindapgndsinthy s -peesapicn emousissif éwe abanafi% torabout 30% by
~various enbodi ments, contain a thickening agent which
weightifrant aboat §ifodly wéigletosi dbput 25% b wesHTPRShlab&R- 10% by weight to
Typically the conpositions have a viscosity of from

aboul 2% bl Iwn%m,b&%rz QBT SRY whi h@l?@%go&%gﬁ)‘%g% \géig% gﬂ{)i%glly,

or from about 1000 cps up to about
. . ' ' ts,
e pOReni s EeklooBR gt am BRI R aoBHlag by Seight and

C mer .of pol yet hyl ene. oxi de and pol ypropyl ene

abou g BY St TersREebrals YhiPE (i CEBRPGM o GO B apPens of sbout
Pluronic(r) F127 which is a trade name of BASF

5% by pteaghi cndraheytek0% hy PRIEbE respsetp@latn the sedopdnom@bnane composition
‘New Jersey). Pluronic(r) F127 has a nol ecul ar wei ght

and ipaAmayase bf abtBIO6% Bhwsi gbubsltabootel X 5% byevaigieseBpectiRellyBE the tooth-
conpositions at a concentration of about 5% by weight

whitealn@ombo%itiby. wei ght, about 15% by wei ght, about 20% by
wei ght, about 25% by wei ght, about 30% by wei ght or

9reed s rThechnﬁ%FiEibﬁétjﬁfgﬁ?{ Pltelé]&t PEROBH E4T s fn ar%r|1 ﬁ%detdh%ater in an

concentratio rst conponent con
' nd can be a 20% b ight, in the |
amou B B oot Gl 47 A WPy ks S v 4 O3 weieht 1o
b %ggpentr%%ion can be about 17% by weight and in the
about 3074 RY WeiEhE A frgnhiboutp @ Ryr weight to\abouti2086 by wethtr at i on
can be about 18.5% by weight.

[0046] Surfactants can also be included in the compositions of the present invention
as solubilizing, dispersing and/or emulsifying agents. Such surfactants can include nonionic
surfactants such as, for example, Tween 20 or anionic surfactants such as, for example,
sodium lauryl sulfate or sodium dodecyl sulfate.

[0047] The compositions of the present invention can also contain flavorin g
substances at a concentration of from about 0.05% by weight to about 5% by weight. Such
flavoring substances include, for example, an essential oil, extract or flavoring aldehyde,

ester or alcohol that imparts a flavor of spearmint, peppermint, wintergreen, sassafras, clove,

sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, orange, apple, pear, peach,
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[ 0043] Pol yet hyl ene oxi de of high nol ecul ar wei ght can
al so be used in the conpositions of the present
wo ewentieon as t hi ckeni ng agents. Such pol yet hepd B1£2005/002332

oxi de thickeners have a nunber aver age nol ecul ar
SRR G0 BT P S o AU gAY 6y 4% /el vone, amethole or

nol ecul ar melght of about 50,000 to about 5,000, 000.
combigpféonstheregfe hi gh nol ecul ar wei ght pol yet hyl ene oxi de

can be present in a concentration range of from about

0p6048] Glne ot M6 vogetandn Gigentsfoan alsalbe imclddithib yhevsinggiositioos of

about 25% by wei ght or from about 15% by weight to

the pré&eRtihvefdnbSudkeveateningQiédkl cA&NmcRide RBdi@mOac@ayi fddium
sorbitol and | ow nol ecul ar wei ght pol yet hyl ene glyco

| I
o5 AH0, Bl e Mg RERRRH RO b oo

i ab CT@ggﬁgo g92332 effects on viscosity. The
0 aboyf &% gl ycol is a nonionic polymer of ethylene

oxi de. The polyethyl ene glycol when p ent in the )
CEMABLTEF eorbettansat phedetint oA Asarbearrilated fo contain

nunber average, wei ght average, or Z average nol ecul ar

one orveprghlesasi tZIMEAZEhiS 10 TR0 tissue bensitivity@od jrritatism upga@pplication of
400 to about 800 or about 600. The glycerin, sorbitol

the to@hdvip@hitgtdoydpesiéiong ISyciokersazeBandiude) dampanohpl, bytaksum salts of
present in anmounts of from about 0%to about 30% by

weak Y889 REch dsrpomsaRAILi A tasdRingElofi e, PBR ur 2B, potassium
wei ght, from about 10% by wei ght to about ZOWbby

blcarbmﬁétgmdtasgfuni Bfﬁtgbp%%sFlﬁﬁl/ﬁlB‘Xte% L@t s%&oﬁhﬁfggal%& ycogenol 4-

cerin and polyet

R T e e ol et

conponent conposition, in amounts of about 5%

the progeniinyention 2 BEORCenBHeR Oy About0kTe by eighy q ﬁb%g 5% by
second conponent conposition and in anmobunts of about

weighbéo frymvabogti. 1 @iy wdighttto bBoB% 257 b iwghght foesygeotl and| fyom about
in the tooth- whitening conposition. [0045] The

1% b)CQHﬂgﬂﬁﬂotdbaﬂtSIO% bl i dhit ©5 B#n dbBMEHibYwe giit talaBeut GOMbRimeight

ded water in an
for potassium salts of weak acids such as, for example potassium nitrate.

[0050] One or more redox color indicators that are oxidized by hydrogen peroxide,
can also be included in the second component of the dual-component system. The color
indicator can be a dye suitable for use in an tooth-bleaching composition such as, for food
color additives certified under the Food Drug & Cosmetic Act for use in food and ingested
drugs, including dyes such as FD&C Red No. 3 (sodium salt of tetraiodofluorescein), FD&C
Yellow No. 5 (sodium salt of 4-p-sulfophenylazo-1-p-sulfophenyl-5-hydroxypyrazole-3
carboxylic acid), FD&C Yellow No. 6 (sodium salt of p-sulfophenylazo-B-naphtol-6-

monosulfonate), FD&C Green No. 3 (disodium salt of 4-{[4-(N-ethyl-p-sulffobenzylamino)-

phenyl]-(4-hydroxy-2-sulfoniumphenyl)-mewthylene }-[1-(N-ethyl-N-p-sulfobenzyl)-A-3,5-
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anmount of from about 5% by wei ght to about 40% by

wei ght, from about 10% by wei ght to about 30% by
wowioght2esx from about 5% by wei ght to about 20861YS2005/002332

wei ght. [0046] Surfactants can also be included in the

conposi ti f e .pr nt .invepti.on as
Cydo@é%ﬁ‘?‘fm%ﬂ%{? g‘(ﬁ ]éGS qu. ﬁggléﬂ%%lrsa @l si fying agents.
_ Such surfactants can include nonionic surfactants
dibenzyidiethylsiamigptriphamprasbingljgew e aid ghindigoting (hesyeaehagge
such as, for exanple, sodiumlauryl sulfate or sodium
colorsdipde cyhtactingfthe perokiQie 43inpdimel, denghyssi griabng thefusehehen the effective
present invention can also contain flavoring
whiterfihif BéradiCie SomplotedC ThE edtohdtomporht Edmyposithimidan @ofitabh dne or more
wel ght to about 5% by wei ght. Such flavoring

dyes af H RSARAGSFor SHGkdi _%bth@fO(SWﬁ?j@bv@igh@% HORENE ¥Ry WEilght or from
extract or flavoring al dehyde, “ester or al cohol that
' t.s a.flavao f L n pepper m nt,
about 9/1[6?; eorbd'rvé/g%%]?tgaaéggtfor g@fg%&%‘" ht sage, eucal yptus,
gﬁ)%ﬂ gg@étg Ithnag g}grg%é xrlfgﬂo\y%isz%bg s§ -})g %)gcgsglfltrig It}tle’ co(%rrlpaorgg{adns of the
PCT/ US2005/ 002332 strawberry, cherry, apricot, =
preseniditventien. Srich helating agen® fiedudesodivan a¢ié pyrephospbatey gisedium
anethol e or conbinations thereof. [0048] One or nore
calciusveieylend digmagaatrscet@nacd, photphorinetiddattid avid, lsedium citrate,
conpositions of the present invention. Such

potassSHE 81t R, BEdi BRIV Sphodphatd) pbiaskeurs @FidpRosphach aisbdiurs odi um
cyclamate, zylitol, aspartane and the like in a

ethyle&?cgg}oﬁEE%:rtgtéz;iagﬂticf)a{c[i%a%ﬁln@@ﬁé{%l@'c(i)lll%ilip%/ g%\?t% belifc@PQted into

_ e conposit of the present
the copgPERGEREHEF PTOTTg 3uHe & b eborabos L LR Phiebyo
and irritation upon apg}l ication o

ra

f the
about 8Holpwateht ORfeg tropBsva Powsighdadakodiehd oy ugight
i nclude, for exanple, potassiumsalts of weak acids,
s 052 h Flyootia sempenrsls havng ,antp@a@@sictjmty;mmali;cd@q incorporated in the
potassiumtartrate, potassium bicarbonate, potassium
comp&sxadndtof thedsit B inyBhtiunt Thése sabstmrksd redehss fluoridd ions mednt &jueous

and eugenol (4-
environment. Such fluoride compounds include salts such as, for example, sodium fluoride,
potassium fluoride, cuprous fluoride, stannous fluoride, stannous chlorofluoride, sodium
fluorosilicate, ammonium fluorosilicate, sodium monofluorophosphate, alumina mono-
fluorophosphate and alumina difluorophosphate. The fluoride compounds, when present, can
be at a concentration sufficient to release fluoride ion in an amount of from about 15 to about
1500 ppm.

[0053] Anti-forming agents such as simethicone can also be present in the

compositions of the present invention at a concentration of from about 0% by weight to

about 0.1% by weight.
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al Iyl - 2- met hoxyphenol ). One or nore of the sensitizers
can be present in the conpositions of the present

WO eoentleen at a concentration of from about O0.BSPwER005/002332
wei ght to about 0.5% by meight or from about O. 1@6by

' t 0, ahout 0. 25% b r eugenol, and om
o3t oS B igarian b vttt Bhboredr wggsdﬂ? RS ghaous
about 3% by wei ght to about 6% by MBI% for

instrumenta FRsHES AMnesush ingEumeRiGag de & OIPTIREI Y YEh @k dpptr@mple, a
potassiumnitrate. [0050] One or nore redox col or

Minoliatirzbtedtyombateter sichrs todeldCRy0A yMlimg@rCqer Bamsty, New Jersey).
can al so be included in the second conmponent of the

This cEléfimet TR BE Ptogsithitnedto hbssueoHmter labduluat of “ICaria’banditd” in
dye suitable for use in an tooth-bl eaching conposition

whlchs‘ieglaﬁés er?éSleth%nmegé)!lm "8l th M%?uéé%ﬂrb%‘n?%e%ﬂﬁﬁﬁatfch?

tic Act for use in I ngest ed

- g%gﬁtﬁ‘:: E e %ginﬁ)%aﬁﬂézéﬁewf%ﬁggmﬂ%fo
1
e R 0L of 1 S R S i R B3 re

(sodium salt of p-sul fophenyl azo- B-napht ol

"a" valusnhsundre pasisye VEBREP@seriad Kwre Bd( %ﬂds‘géli”l%‘ %gattwéfval&!e{
[4- (N-et hyl - p-sul ffobenzyl am no) -

represpitedytofe géemycoo&§o Pepsesehisgraenang 190 yepmesants yédnBlue to [yellow
1- (N-et hyl - N-p-sul fopenzyl )-A-3,5 16 WD 2005/ 072692

can beF> &m@@ge\%ﬁue GQMRbrepexade eaustdpedsentcOiorBlelovNBolor in the
di sodi'um sal t of

t dtrp '
samplg é—l%g rl%éﬂ'l: § RN %{rﬁm {#ﬁk‘é{:ﬁpgﬁ?ﬁ&ga’fgﬁl@ﬁg gdr SV%BUF% %FE sed to
cont gct he er oxi de conpound, thereby signalin

nwa“?ﬁgxﬂk %ﬁ@ﬁ tﬁe effectlvgp whi t eni ng pgrlog i's °

conpl eted. The secaond conmponent conposition % .

cHISA] Fhemyeptiomgande fuyher vaderstopd By GiETeAES Bhhe FxamRlRs which

about 0.005% by wei ght to about 0.5% by wei ght or from
followabout 0. 025% by wei ght to about 0. 15% by wei ght.

[ 0051] Agents that chelate netal ions can also be

present in the conposi tEXFAMPIEEtLhe present invention.

Such chel ati ng agents include sodium acid

PYF02BY 28R afpl 1RO 2 two component tooth-whitening system in which
the concentration of the peroxide compound in the tooth-whitening composition formed by
combining the two components is about 3.5% by weight.

[0057] The composition of the first, peroxide component, and the second alkaline

component are as shown in Table 1.
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cal cium et hyl ene di am ne tetraacetic acid, phosphoric
acid, citric acid, sodiumcitrate, potassiumcitrate,
wae emsmepy r ophosphat e, pot assi um pyr ophosphat ePCT/US2005/002332

di sodi um et hyl enedi am ne tetraacetic acid and the

i ke. The chel ating agents can be incorporated into

the conpositions of the present invention in an anount

of from about 0.1% by wei ght to _about 8% by wei ght or

fr om abodéble .153}9%9-‘6%@“% temapytien haviog By “drGnt .

[0052] Fluoride conmpounds having anti-caries actjvity

can al so be incorporated in #he conpositions of Bhe

resent invention. These sybstances rel eas Iaaléuor' de
CompgReiti n an aqueous e%r?’ﬂaﬁéﬂ{n}’o%h fl uo?‘ll ind'Component
Ingrgdqgmg)unds include salts sughgrsy for exanple, SReHI%
fluoride, potassiumfluoride, cuprous fluoride,

DeigiizzdWatst f | uori de, stannous 148l or of | uori de, sodi wh
fluorosiljcate, anmoni lLyorosilicate, sodium
Hydpeen PPO8ISphosphat e, aﬁﬁn&ﬁz’ﬁ‘?ﬁﬁ&&fl uor ophosphate and
PotadditkiNi@a@l f | uor ophosphate. The fl uori de conpoundsg
when present, can be at a concentration sufficient to
Glygegihease fluoride ion in an afount of fromabout 15 to
about m [0053] Antii;form ng agents such ;as
POlyg’?Wg)’tnﬁigé%%gwggn al so be pr esIeg;]t in the corrpositilgns
Plureiic FhE27pr esent i nventi on at 20 concentration of frldm
about 0% by weight to about_ 0.1% by weight. 17 WD
Sacchas/ 072692 PCT/ US2005/ 0023322 [0054] Tooth whi t eness
- hsual |y observed or measured by any of gapigus
SOdliﬁﬁgl%y?ﬁ?%%?s nmeasured. One such instrunent can be a
FD+CoYellowe6ry such as, for example, a Mnolta PO26aldl.E
Chroma- nmeter such as nodel %—5400 (M nolta Corp.
Eugenolsey, New Jersey). This ori meter can be
CaldRif B APABEShh@ Measur e Hunt ero4 ab val ues of "L", "s@
¢ and%'b' i% whi ch "L" val ues represent |ightness and
Soditiat' laanydistlfite val ues represent -the chromaticity 04
Al coordi nates. Lightness "L" §a‘.{?ues can represent dark
AVPb |ight color in which a vatile of 0

[0058] Components A and B were prepared in a Ross mixer (Charles Ross & Son
Company, Hauppauge, NY) as follows.
Component A: Water, saccharin and 30% of the total volume of 35% hydrogen peroxide
were stirred in a beaker until the saccharin dissolves. PEG 600 and glycerin were added and
the mixture was placed in the Ross mixer along with Pluronic F127 and stirred at high speed
under vacuum until a clear gel formed (approximately 45 minutes). Calcium 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.

19



represents black and a value of 100 represents white.

Green to red can be expressed by the "a" value, the
wWOorR0os/0peesi t i ve val ue represented nore red, andPChES1005/@2332

negati ve value represented nore green color (-80

Conp SRR i e B RO L o v v

positive value represented nore yell ow col or |n t he
mlxeéam@ beaker gotilythe paidesiumg niraedissrivero FEGH PR ant &lygeain Wets added to
Typically "L" values are used to neasure
the agueotih phse taed ¢wsmixt@0 56k plced imihe Riosomixdag poicaléng wiile Pluronic
understood by reference to the exanples which follow

F127E0@NRhiktule WAO BfidredTitihsghepaed itder vheifint ahtéls dedr\wel formed
conponent tooth-whitening systemin which the

(appx%?ﬁﬁﬂ@lryr@tdﬁ‘ﬂﬂtegf @ﬁ&u&%ﬁéﬁ%@pmgﬁmﬁ lbﬁryi Q8fate, sodium

whi t eni ng conposi t’i on for med nblnlng t he

blcarég?ﬁg |0§ ? oi yilr %?Q\k% §dd%§|)ra§¥ t%&ee Co nI:S 5‘ ne n? ol rg%-%]g?] Sg eed for

second al ka nen own in T
anotD G GRS 95D VERSHTSB0 S GBI tePABING apH Of 56 Swas obtiined
Toot h- Wi t eni ng Conposition having 3.5% H202 A B

Conmponent Peroxi de Conponent Al kal i ne Conponent

I ngredi ents Wi ght % Wei ght % Deioni zed Water 14.3 31
Hydr ogen peroxi de 20 (3EXAMRIE dn) -- Potassi um
Nitrate -- 6 Aycerin 55

[0059] This example illustrates the in vitro whitening effect of the tooth-whitening
composition of Example 1 containing peroxide compound at a concentration of 3.5% by
weight and calcium pyrophosphate at a concentration of 27.5%.

[0060] Three compositions were tested. The composition of Example 1 was prepared
by mixing component A with component B in approximately equal proportions. Comparative
composition designated “C” was a simple pluronic gel prepared at approximately the same
pH and peroxide concentration as the composition of Example 1, but having water in place of
the calcium pyrophosphate. Comparative composition designated “C1” was a commercially
available whitening composition comprised of a thickened Pluronic gel containing about 7%
hydrogen peroxide at a pH of about 5.8 in addition to calcium pyrophosphate and dicalcium
phosphate.

[0061] Extracted, naturally-stained humen teeth were pumiced and initial color
determined using a Minolta Chromameter CR-241. Three teeth each were immersed for

15 minutes at 37 °C in each of the three tooth-whitening compositions. These 15 minute-

treatments were repeated 8 times for a total contact time of 2 hours. Tooth shade was
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Pol yet hyl ene gl ycol 600 15 10 Pluronic F-127 20 17
Saccharin 0.2 -- Sodium hydroxide -- 0.5-0.75 FD+C
woredosomeys -- 0.025-0.15 Eugenol 0.25 -- Cal cP@IMS2005/002332
pyrophosphate 25 30 Sodium lauryl sulfate -- 0.4
- 0 repar
mes{Ur 8 i oy o i G TR ERA ey Bl THE G ERACSH
.Hauppauge, fol | ows. nent A: ter,
whitg SRR e B ien e S e Sp s tyanien
peroxide were stirred in_.a beaker until the saccharin
di ssol ves. PEG 600 &hd [§1) cerda) wéed® ladded and the
m xture was placed in the Ross mixer along with
wheRinflghi“a” &'  anelHstier labd/ahies i whick YR daluashcbpresemdighmess and
until a clear gel fornmed (approximately 45 m nutes).
"a" dodl "6l ualuEycpRVEE PidRomU@S tyasddatin aschst deecribedtabb®e. Higher values
stirred at medi um speed for another 10 m nutes under
a ~ ) % e j V,
il R L e S E T e i
belO{Nhe flavor was added and the m xture was stirred 5
m nutes at | ow speed. An extrudi ble paste having a pH
of 6.0 was obtained. 19 WD 2005/ 072692
PCT/ US2005/ 002332 Conponent B: Water, sodi um
hydr oxi de pot assi Rt favigodpangrpecStydyen #3 dye were

m xed in a beaker until the potassiumnitrate
di ssol ved. d&} A gl ycerin were add to the
aqueous ph%grgg‘%sgtg themxture was pl aceuflgn t he Ross
mxing pgt along wfh Plur PG atments 8 treatments
Example 1 9.8 348 +1.28 521 +1.52
Comparative | 9.8 1.61 £0.50 2.17 £0.56
Example C
Comparative | 5.8 2.60 £0.47 4.23 +0.97
Example C1

[0062] As shown in the table, the tooth-whitening effect of the composition of
Example 1 was greater than that of comparative composition C at both measurement points.
The comparative composition C contained 3.5% by weight hydrogen peroxide as did the
composition of Example 1, however, the composition of Example 1 also contained calcium
pyrophosphate at a concentration 27.5%. This suggests that the calcium pyrophosphate
contributed to the tooth-whitening effect of the composition of Example 1. Since the majority
of the extrinsic staining was removed from the sample teeth with pumice, the improved
whitening produced by calcium pyrophosphate is believed to result from removal of intrinsic
tooth stain. Thus, the data above show that the calcium pyrophosphate provided a beneficial

whitening benefit in addition to its effect on surface polishing and extrinsic stain removal.
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F127. The m xture was stirred at hi gh speed under
vacuumuntil a clear gel fornmed (approxinmately 45

worowanesdy2 Cal ci um pyrophosphat e, sodi um | aur yPCT/US2005/002332
sul fate, sodium bicarbonate and sodi um hydroxi de were

a d the m xture stirred at nedi.um speged faor
o B RS o Bk Bk et Bl o mROuPh RRESFmbB oy ercater
having a pH of 9.6 was obtai ned. EXAMPLE 2 [ 0059] This

than theat grasiueed by crrppasaias QORPOSIHOY; ¢ hovRifh ?‘é‘rﬁ‘i“ﬂ@d dregqn Refoxide at a
the tooth-whitening conposition of Exanple 1

conceutoatiomi afiabhgutyéh exd apHodpoutdd at a concentrati on of
3.5% by weight and cal ci um pyrophosphate at a
concentration of 27.5%EKAMBPILE Fhr ee conpositions were
tested. The conposition of Exanple 1 was prepared by

N006RP TRRTRAREIRL 11 A tMkdsIhE AR VB b BfféRERs BRHR thoth-
equal " proportions. Conparative conposition designated

N O . Si i.C: .
whiteniFp df3Bordid] PRl SBN G pPGERE fldtig ot o conceptradon o
as the co sition of ample 1, but. hayi water in
3.5% By welbind e e OB RGO B BT B p i Bt | ve
conposi tion designated "Cl" was a comercially
al096shBheewhmpesifings werapiesiad: Lbe compesitiyeef Bample 1 was prepared
t hi ckened Pl uronic gel containing about 7% hydrogen
by mipi@g exingenait AawphicohpaiznuB i6 apriokinadely £fqeal prapoctadrsi Gomparative
pyrophosphat e and di cal cium phosphate. [0061]

comp&aXti drAdds Rl ateBETUT ak ¥ vEinAieR@ 8l aWAbIE &dildniglcenipdpitiord
and initial color determned using a Mnolta

comp ﬁm'?ﬁkﬁénegﬁ%%\g‘dc_gzhécﬁl?ﬂﬁiglgﬁ?%@@%‘ hYW&bBerl PeTEXia€%: 4 91 of

m nutes at I eac three
ot hal-qéhit ni conposi tions, T@e e 15 m nut e- .

about 5 Kthlon TG o FERRERE B i ERGnTpHBsPHinE Comaagytive

tinme of 2 hours. Tooth shade was 20 WO 2005/ 072692
compgsitigrUS I 08 0RTYRErC YN SURIEAD 6TV BNEY " S RINRAS e CBHYISHIe 2

the total treatnment period. The increase in tooth
thickenbd Penass gelnetpcle semtised almpunl Sfahydregenaperedile ol apkd @f about 9 and

using the follow ng fornmul a:
no added abrasive compounds.

[0066] Five human extracted teeth each were repeatedly treated with comparative
composition “C1” for a periods of 30 minutes per treatment; or comparative composition
“C2” for periods of 30 minutes per treatment. Another five human extracted teeth were
treated with the composition of Example 1 for periods of 20 minutes per treatment.

[0067] The study was carried out to 28 treatments, which is equivalent to 14 days of
twice daily treatments (a typical treatment regimen for at-home whitening). Shade readings
were taken at various intervals with the Minolta Chromameter. Results are shown in Figure 1.
As seen in the Figure 1, the tooth-whitening composition of Example 1 achieved whitening

comparable to that of comparative composition C1 in half the number of treatments

compared to that of the composition of Example 1. In addition, the composition of Example
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AE = [AL]2 + (Aa)2 + (Ab)2]1/2 wherein "L", "a" and
"b" are Hunter | ab values in which "L" val ues

wo epsessmt | i ghtness and "a" and "b" val ues rBQI/ESEN$/002332
the chromaticity coordi nates as descri bed above.

e Ll
bel ow. Table 2. In vitro | mersion Study osition

more piMnamicp the deyehefiftyeragep perpridert ¢ CO@@&%WI@ qf 79 opmpgred to 3.5%
1.28 5.21 1.52 Conparative 9.8 1.61 0.50 2.17 0.56
for thExxampbstiGh Gobpanpltilve 5.8 2. 60 0.47 4.23 0.97
Exanple C [0062] As shown in the table, the
t oot h-whitening effect of the conposition of Exanple
1 was greater than that of conparative conposition C
at both measurenment poi H8AMPLIE4 conparati ve
conmposition C contai ned 3.5% by wei ght hydrogen

TR e T e st
cal ci um pyrophosphate at concentrati on é? %
of Exafiplfch £ Hine RO Q- DR gt SHMSEHFALOR O dokt PY
to the tooth-whitening effect of the conposition of
calciuin @upsipbosphasiane ondsatraggrorlidA5%of the extrinsic
staining was renoved fromthe sanple teeth with
pUO06%, Thehehitemporgoaffidac ywiiitheervinmepsiprooafi Eadmbple lowhgalspreompared to
pyrophosphate is believed to result fromrenoval of

comﬁafHU"vb @§ﬂn9051ﬁ@r9C|1‘ i$ h alweck tidfeal $thdy. dRhacabaee coipivatihat
t he cal ci um pyrophosphat e provi ded a benefi ci al

comp\ﬂgllntoﬁ rd ln% Bﬁ{g&fs t&/lde%aﬁg dhd el ckii ﬁf&iﬂéﬁ E&mPLiFH dASE&mple 1

extrinsi stal n renoval .

and

for 20 minutes once daily. Tooth shade was evaluated after 14 days using a Vita shade guide.

The results are summarized in the Table 2.
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WD 2005/ 072692 PCT/ US2005/ 002332 [0063] The whitening
ef fect produced by the conposition of Exanple 1 was
w@e@an®e92 han t hat produced by conparati ve conpoBU$30051002332
Cd, which contai ned hydrogen peroxide at a
concentration of about 7% and a pH of about 9. EXAMPLE
3 [0064] This exanple illustrates the long-termin
vitro effectiveness of the tooth- whitening
conposi ti ableB: Elinigpl ESE“&%@@PHP%@O%@?@S&“&@C ¢onpound
at a concentration of 3.5% by weight and cal ci um
pyrophosphate at a concentration of 27.5% [0065]
Three conpositions were tested. The corrpositi on of

Exanpl e repar I Xi n nent A th
CompegH{ nergﬁgﬁ’%‘?%apgr oiﬁ?ré’?&lug]eéﬁu FOtﬁ aF t i orsSWaée Change

Conpar at| iFFEXi&nposilti on desi gnal Hn‘DCI " was |a
conmer ci Qqnyeramapnam e whi t eni ng| conposition

conprised of a thicKened Pruronic 8e| contai mi ng_apout
Examvl%lhydro@eW peroxi dd B a pH of |4Bdus 5.8 i n4atdt2148n

to calciunr pyrophospghate and dical ci_um phosphate.
Compaatipar atf iV¥e conposiftibn "C2" wasla0dstmer ci al43p £2.65
Exampledil ablle whitening |conposition fonprisi ng a

A

thekened—PHuronte—get—whtch—contarned—about—7-5%
hydr ogen peroxi de at a pH of about 9 and no added
abr asi ve corrpounds {0066 Fi ve hupan exget ract d teeth
e HOF Ol showp dhine diahe thessewes WA Y B BERD AHERFRAS ‘between tooth
conposition "Cl" for a periods of 30 m nutes per
shade chawesrelritus tlmcocmmp@patof Faamplepopriovidenthe'sgpe whiening effect as
periods of 30 m nutes per treatnent. Another five
compaihitiveex@xiplaCt st heled frhapexideriead end Witthe tots wear time. In
conposition of Exanple 1 for periods of 20 m nutes per
addltl&{ %ﬁﬁ]@&@ tising @98 parat NEcothptMionasS] fpbfiéddombtartny (?80.03 8) more

reat’ments, “which is equivalent to 14 days of W ce

gum mﬁatha{l t%am ngnglﬁ%gh% é@aﬁ%n bf BRIARBY T egi men for

readr ngs vvere t aken at
various intervals wwth the Mnolta Chromaneter.
Results are shown in Figure 1. As seen in the Figure
1, the tooth-whitening conp05|t| on of Exanple 1
achi eved whi t ening EXAMPLE 5

[0071] This Example illustrates a two component tooth-whitening system in which
the concentration of the peroxide compound in the tooth-whitening composition formed by
combining the two components is about 5% by weight.

[0072] The composition of the first, peroxide component, and the second alkaline

component are as shown in Table 4.
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conparable to that of conparative conposition C in
hal f the nunber of treatnents conpared to that of the
w@owporicti on of Exanple 1. In addition, the comr@DBES1008002332

of Exanple 22 WD 2005/ 072692 PCT/ US2005/ 002332 1

achi eved whiteni ng conparable to that of conparative
conposition C2 which contained nore than tw ce the

| evel of drogen peroxide at a concentratl on of 7.5%
conpar ed 1@% % the Yrhitepiag Commpesition daviee S Hapre 1.
EXAMPLE 4 [0068] This exanple illustrates the in vivo
testing of the tooth-whitening conposition of Exanple

1 containi ng peroxide corrpoumd at a concentrati oB of

3.5% by wei ght and c ci u r ophosphat e
Compgjk@ent rati on of 27. 5 Ggég{mﬁ%é Mhhi t eni 3&}“@9? Cempgnent
Ingregfeﬂ he conposition of Exam%tl% was al so poyrpavg@hg%
conparative conposition C a 2-week clinical study

Deiofiaed ®&dtdr used conparati ve Qxéfnpositi on C 30 ni B0t2es
tw ce dally and the other c used the conposition of

Hydrpgenparexi§e "t or 20 ni nutes o Qe daily. Tooth shadé was

PotaSN@h Natgd after 14 days using a Vita shade guidejp The
results are sunmarized in the Table 2. 23 WO

Poly@0(F3®2®B92 PCT/ US2005/ 002332 Table 3: dinical -

Gl Testing of Conposition of Exanple 1 Conposition 25

YB®Ur ogen No. of Subjects Total Wear Shade Change

Polyé?ﬁyle?fé gllgca'lgaj@ Concentrati onoExanple 1 3.5% 13 4.37
48 Con'paratlve 7.5% 10 14.0 hrs. 4096

Xant]zarﬁ5

Na carboxymethyl cellulose -- 0.5
Pluronic F-127 ' 20 2
Sodium saccharin -- 0.2
Titanium dioxide -- 1
Sodium hydroxide (50%) -- 1
TiO; - 1
FD+C Green #3 -- 0.025
Zeodent 115 (silica abrasive) - 17.5
Zeodent 165 (silica thickener) -- 3
Sodium bicarbonate -- 5
Calcium pyrophosphate 25 --
Sodium lauryl sulfate - 0.4
Flavor 0.5 0.5

Components A and B were prepared as described above in Example 1.
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Exanple A [0070] As shown in the Table, there was no

significant difference between tooth shade changes.
wabws/otdee2 conposi ti on of Exanple 1 provides thECHEI®05/002332

whitening effect as conparative exanple C, but at

hal f the peroxide Ieveléggggiggé%he total wear tine.
In addition, subjects arative conposition
orted significantl 038) nor u I
i r[PﬂﬁtT%h exafapic tilpdistesd wl t"Hf—? &éaﬁffagg EfisF o the,lqnthr whitening
1. EXAMPLE 5 [0071] This Exanple illustrates a two
compositipw k€ Ekarhple tSheontwitiag pergxislp sompoind st aoncentiagion of 5% by weight
concentration of the peroxide conpound in the

and chieRipYoph&xphitg acOoPRShtrAton dfderfgel by conbi ni ng the
two conmponents is about 5% by weight. [0072] The

Sencvoﬂﬁn il ‘Qﬁoojssésg‘rﬁeﬁt' &tSdtain REMBYAI AR ﬁl@%%aﬂﬁl{erﬂr@célﬂgosmon of

al kal i ne conponent are as ‘'shown in Tabl

Examp € 5005/ &’et?%%%%e? g hj‘cﬁgq t% Qt%ﬁgj)%oceg @h%\m%n extracted teeth as

éni ng Conposition

( nent ero ohent k

s EPERELl ESp e e Rrmapent. AN COmORl o o
Hydr ogen peroxide 10 -- Potassium N trate -- 10 Pol yox

surfagepgt@n Mlhe root mriiers phfige Jepth g plaged dmer B @pe iBwiprsed in an
10 3

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 five teeth using a vacuum and
allowed to harden to entrap the teeth in the hardened tray material.

[0075] Baseline Chromameter readings were taken of the teeth using a Minolta
Chromameter CR-241. Next, small dots of the tooth-whitening composition of Example 5
composed of equal weight amounts of component A and B, so that the peroxide content was
5% by weight, were placed in each tooth well in a dental tray. The tray was weighed and
then placed over the teeth so that a thin film of the composition of Example 5 covered each
tooth. The tray covered teeth were placed in a 37°C incubator for 15 minute intervals and
thereafter removed, rinsed and measured with the Chromameter. This process was repeated
for each time point. The AE values were determined for each time point as described above.

[0076] For purposes of comparison, the single component peroxide paste similar to
component A alone but containing hydrogen peroxide at a concentration of 3.5% and
designated composition “C1A” as described above was evaluated for tooth whitening
efficacy following the procedure of the Example 3 above. The AE values of the tray covered

teeth were measured at 30 minute intervals for composition C1A. For purposes of further
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Xanthan -- 0.7 Na carboxynethyl cellulose -- 0.5
Pluronic F-127 20 2 Sodi um saccharin -- 0.2 Titanium
wale@Riotwso2 - 1 Sodi um hydroxi de (509 -- 1 TiBRr/us2025/002332

FD+C:C?een #3 -- 0.025 Zeodent 115 (silica abrasive)

Si | i Ck i L

compigisody Bowmem  NRYF e ESv SR A rcping CO%ﬁ%HW was also
lauryl sulfate -- 0.4 Flavor 0.5 0.5 Conponents

evalugiad s R P S U O R ST H péformed also
25 WD 2005/ 072692 PCT/ US2005/ 002332 EXAMPLE 6 [0073]

at 30Tinsiteienyhle. | Theisomanesgal whitering icomposiPR eA¢sigfagsdf eqrpposition
of the tooth-whitening conposition of Exanple 5

“C2” a9 tésatibedgbdve rvans iadiickemgdRlmn &t geh whinhomntaimtd Dii%aferddde at a of
by wei ght and cal ci um pyrophosphate at a

about%ﬁ{@e%ra%}és%s Nere Bre9H il B 41 THe Whitdrn@§168p S4B Barriedl out to 14
stain renoval by the tooth-whitening conposition of

treatn@ﬁ éﬁech 1S 1V9181§1t655 Tt?@gal%nﬁ ifeni tgLrE:g n%étngQXMQe dalciy treatments

roCe ure u uman xtracte ‘Tee escri be
b
above in Ex gﬁllé The teetﬂbygeg_e polished with a

over %?%\Hvkﬁw A5 ogﬂvn

Table 5. Tooth Whitening Efficacy of Composition Containing 5% H;0O,.

Composition Number of Treatments

4 8 12 14
Example 5 6.98 7.82 8.07 8.23
Comparative 271 4.26 5.55 5.84
Example C1A
Comparative 4.47 7.12 8.16 8.38
Example C2

[0077] The results recorded in Table 5 indicate that although the treatment time (15
minutes) using the composition of Example 5 was half the treatment time (30 minutes) of
comparative composition C2, the composition of Example 5 achieved faster maximum
whitening in half the number of treatments and half the application time in spite of the fact
that the composition C2 contained 33% more peroxide whitening agent than that of the
composition of Example 5 (7.5% v. 5.0%).

[0078] These results are further illustrated in Figure 2 which shows the comparisons
above and in addition, the whitening effects of the composition of Example 1.

[0079] While not intending to be bound by any theory, the unexpected enhancement
in whitening efficacy produced by the compositions of Examples 1 and 5 in comparison to
the comparative composition C2 may be due to the presence in the composition of calcium
pyrophosphate and silica abrasives which serve to aid in extrinsic stain removal and, boost

the effective peroxide concentration delivered inside the tooth by the increased density and
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surface stain. The root portions of five teeth were
placed in a row and i nmmersed in an inpression

weowpowage To mimic in vivo use, a tray for theCHuSPDE002332
teeth was prepared by pIaC|ng a piece of tray

) n atray for unt i
solid tgits G Mg ians fatorrar Al goy oo ﬁ%aowwﬁn@t the; cmparative
was then pull ed down over the five teeth usin
compesEIFT-ahaus, BB UNES of PEERXilctase Beligvap (Q h?evett@éfl Heliygred by the
the hardened tray material. [0075] Baseline
comp@manerfexampleatiandsS wethe teetheper amitt Weighteef hasissi gy addition, the
Mnolta Chromaneter CR-241. Next, small dots of the
peroxid@QhFre‘Mélnt e it c6MPPRGoNs @ﬁWEQﬁmﬁbeam}inﬁ D are bBIOREdooOliave been
equal wei ght anounts of conponent A and B, so that the

conceREAOX 8 tﬁ@ tso‘ﬂﬁﬁe 8o Yo ¥@k %h)_PoWﬁE)ﬁ alﬂhqg%dbélfbved that this

each t oot In a dental tray he tray was wei ghed

o Pt o e 1

tray covered teeth vvere placed in a 37C i ncubator for

15 minute intervals and thereafter renoved, rinsed

and nmeasured with the Chromaneter. This process was
repeated for each ti meESAMPLEThe i E val ues were

determ ned for each tine point as descri bed above.

[ C0IDBO] Thizrexaurpho Hbstraks tlenparive assestnmant oif nghiening efficacy of the
conmponent peroxi de paste simlar to conponent A al one

Compmmpm)@ 1&g, hydrogen peroxide at a concentration of
. 5% and esi ghated conposition "ClA" as descri bed

fmﬁa\nﬁé c%\é@o%?igﬁgo L?Jéar{g) Qtﬂ Wi Exﬁrﬁgzi.r ya (E)ﬂ\}%ﬂﬁ%hequal weight

of t he .tray r ed eet h re neasured at

amoutif ot EEmipRpeRs 4 S NpaE0 e ehlRe SeBPBSPE Sudiisgompured
further 26 WO 2005/072692 PCT/ US2005/ 002332

to thag pheRpasaive OMRITHHONG Al 3 v Week praan Fimga stylyayherein one cell
tooth whitening conposition was al so evaluated for

of 9 stigjecth uvdi dommposigioafG2 dirtymiviutés wheeodralysiceordingae themangfgcturer’s
bei ng performed also at 30 mnute intervals. The

instru€YATETRE athewaell eithnR paiEnGSudeldahe compogtiad ofl Example 5 for fifteen
conposition "C2" as descri bed above was a thickened

minutEd BhANE&1 I Todi Hads s alvardted- 764 RErS0%! &Rl 84 dayPlsing a value-

ordered Vita shade guide. The results are summarized in Table 6.

Table 6. In vivo Whitening Efficacy of Composition Containing 5% H,0,.

Shade Guide Change
Average
Average Shade Guide

Average Shade Guide Change

Shade at (Day) (Day)
Composition | Baseline

5 7 14 5 7 14

Example 5 D3 7.67 6.15 4.88 | 3.58 4.92 6.19
Comparative D3 8.06 6.11 422 | 2.28 3.92 5.66
Example C2
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about pH 9. No abrasives were present in the gel. The
whi tening study was carried out to 14 treatnents,
wovkiosh72632 equi val ent to a typical home whit eni PQI/US2005/002332
reginmen of twice daily treatnments over a one week
pe[%ﬂ&zl. Threrssiltssreeardeds noTublé A ifidibite tiat tHeatwesalb whitenp efficacy of
Wi tening Efficacy of Conposition Containing 5% H202-
the cGiappdsort oOBx MMt 6w £3f difkt 8 alg HeRethdn l&n%ﬁati@(é\fﬂ%&itﬁ)n C2 and
6.98 7.82 8.07 8.23 Conparative 2.71 4.26 5.55 5. 84
statis%ﬁ%b&teQaASC@dWE{bé‘@DYﬁ &idehcinglBs@r mit@niﬁgne g%‘ff&?gir?ce both the

077] The results recorded™in Table 5 I ca
i i 1 1. put '
sopifth BhE BIAAE o AR w080 SRS v on
o Y a8 T B SR b0 s v

_whitening in half the nunber of treatnents and half

daily} he application tine in spite of the fact that the
conposition C2 contai ned 33% nore peroxi de whitening
ad0083]1tIh aaulditivart tooénhtaheed efficposithé patiafts bx aptath wWhitebfifg study
v. 5.0% . [0078] These results are further illustrated

usingi the Eb@pPoStich BNELAMPIBBN\G ddRerilscnidive $&dtted ARQEn AW itftation and
addition, the whitening effects of the conposition of

. il -1 e b (o) Y .

tooth SRS an PR, e BB LB €2 TR Binvolved in
effi produced. by the co sitions of anpl es 1

the sy KR MR AGINSHL 0 BT i B orc? BIOEES Ghmeo 5. the

. be due to the presence in the conposition of

hlghegﬁ{ecwmenptp? SFEE ;slﬂ‘atoeﬂhms@mty and gmensl yEstgRicRerienced by the
serve to aid in extrinsic stain renoval and, boost

patientievadyddeiat the studpr Friiehd ratod cleant peacdpsion aé toatk sewsitivigi ahel gingival
the tooth by the increased density and

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 7 below.
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27 WD 2005/ 072692 PCT/ US2005/ 002332 solid content of

the conpositions of Exanple 1 and 5 as conpared to the
wa@eparmbi ve conposition C2. Thus, | arger anopeit/sSmh5/002332

peroxi de are believed to have been delivered by the

conpositions of Exanples 1 and 5 to the teeth per unit

wei ght of paste. In addition, the peroxide ingredient

in the conpositions of Exanp le 1 and 2 are helieved. to

havEa‘b‘éénseﬂf’ﬁWé'é’r?PFié’ﬂ“é@PQ’\ﬁthX wsh feamanosition b Esamglet 3-on

of the conposition and it is believed that this

concent rat ed portA Gommbwitabane di f | Askedth Bersitivity™t eet|h

to renove intrinsic stain. EXAVPLE 7 [0080] This

exahple illustrates theDaf) vivo agsessmenDagf

whi fening efficacy of the conpos|tion of Exanple 5.

[ O0OBtf—The Tonpysition off EXamnptie| 5 vvas priepar ed by

Wr%ﬁ&y?l \i\/GI g}wtl”arnc)m\s?&of onezltiu,fﬁand B.

conpat e?;that o?,b% )aryt e ,on‘rf?o(’?i%\ls ijon &%n a
t wolweek human ¢linical <t||d\/ wherein one lcell q
subj eempanaterl compodildi on c2ldBirty MOAut ds t\hﬁ)éé
dai | Bxawpled® ng|to the manufacturer's ingtruction.
The other cell with 12 patients used the conposition

*  Ch@h eﬁnaélﬁmlenéuf)mrofﬂlfalsaﬁre m nutes once daily. Tooth

ok c%g@lm&%& Rualiviey BImafak@me0, 5, 7 and 14 days using a
ue- ordered Vita shade guide. The results are

summari zed in Table 6. Table 6. In vivo Whitening
Gmdéﬁ?%ﬁg o%\gegzgl‘ététﬁ)onvae%zlgggtlhgﬁg%ﬁ\%&w%é%o Srgﬁg% composition

Shade CGui de Change h
of Example 5 corrllpared to thgt of c%m%(greatl% C(g XgltlcgnDég)at 7 and 14 days. The levels

of tooth sensitivity reported for the composition of Example 5 at 7 and 14 days were negative
(lower than the reported baseline values), suggesting that the desensitizing agent present in
the composition reduced tooth sensitivity over the treatment period.

[0085] Copending Application No. 10/065,244 filed September 27, 2002 is hereby
incorporated in its entirety by reference.

[0086] The description of the invention is merely exemplary in nature and, thus,
variations that do not depart from the gist of the invention are intended to be within the scope
of the invention. Such variations are not to be regarded as a departure from the spirit and

scope of the invention.
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Conposition Baseline 57 14 5 7 14 Exanple 5 D3 7.67
6.15 4.88 3.58 4.92 6.19 Conparative D3 8.06 6.11
W@ 20202628 3.92 5.66 Exanple C2 28 WD 2005/ 07260 RS2005/002332
PCT/ US2005/ 002332 [0082] The results recorded in
Table 6 indicate that th whi teni ng efficacy
of the conposition of Exm]i\yl was directionally
better than conparat|ve conposition C2 and
WHASISCIAIMEDIS: petter at 5 days (p=0.025) evidencing
faster mhltenlng efficacy since both the application
t i nds damlccompobent dehtifrice aysiemicempsising atflrst coompeoeiticomprising a
Exanple 5 was one quarter that of conparative
peroxide FpAPblndind@pdrdbdercomip bl atsrasi dacdrypotpidaind a36cond component
mnutes twice daily). [0083] In addition to enhanced

compﬁglfl %Q@Qlkahﬁeh&)nﬁﬁﬁlhﬁ N} Serdif ubBﬁ c&rﬁ@ﬁlthgv‘tﬂé HigftiaRg s&boHd }éomponents

g the conposition of Exanple as descri bed above
ort
« qendfGREFORoy foemEL Y R ar o othort %aﬁ%ﬁs peet
conposition C2. The patients involved in the study
rated their tooth sensitivity and gingival irritation
on a scale of zero (none) to 5 the higher the
ndnbeystemmecejdisatte elaimd, Mherein e fisstcppppyeni A GPHEH jram about
irritation experienced by the patient involved in the
4 to atsdut@yand Bt seemid comppaienthas a phleofdeh iaboutdX totabowthl 3.
sensitivity and gingival irritation using this scale
bef ore using the product (baseline) and after using
the product for 7 days and 14 days. The patient
r at f r i10
{ R Spae il it 1P BneRf e By O RERS okt f flshied rom

the grgugp c\:/o\gsxzsgggS ép lzyzcgggenﬁ)géxuiaz 919 %4g%9112<:3p36%0x1de compound, a hydrogen

peroxide generating compound and combinations thereof.

4. A system according to claim 1, wherein the peroxide compound is an organic
peroxide compound selected from the group consisting of urea hydrogen peroxide, glyceryl

peroxide, benzoyl peroxide, monoperoxyphthalate and combinations thereof.

5. A system according to claim 1, wherein the peroxide compound is a hydrogen
peroxide generating compound selected from the group consisting of sodium persulfate,
sodium dipersulfate, sodium percarbonate, sodium perphosphate, sodium perborate, sodium
persilicate, potassium persulfate, potassium dipersulfate, potassium percarbonate, potassium
perphosphate, potassium perborate, potassium persilicate, calcium persulfate, calcium

dipersulfate, calcium percarbonate, calcium perphosphate, calcium perborate, calcium
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Table 7. Sensitivity and Irritation Study wth

Conposition of Exanple 5. A Gumlrritation* A Tooth
wEs0sHt1ievi t y**  (Day) (Day) Conposition 7 14 WCTI¥S2005/002332

Exanple 5 -0.08 0.00 -0.62 -0.46 Conparative +1.11

+1, : +0. * ' ot
pers At Rt SR B an 0%, S combinaions
sensitivity from baseline [0084] Ratings for gum
thereofr ritation and tooth sensitivity were [ower for the
conposition of Exanple 5 conpared to that of
conparative conposition C2 at 7 and 14 days. The
| evel s of tooth sensitivity reported for the
CONRQFitém abcarliingxaonie 15vakein, @od chbitays thaeiet and second
negative (lower than the reported baseline val ues),

compSHHEE8EE p&xidB bmpBEn i PRAS A HMEnBERRICORIPBSIBBA al Hhydrogen-
the conposition reduced tooth sensitivity over the

A

incorporated in its entirety by reference. [0086] The

description of the invention is nerely exenplary in

nature and, thus, variations that do not depart from

t ReAgysiemaecarfiagitpglaim bowheten ynensaabining thedirg andjsgeond

the scope of the invention. Such variations are not
compénentyahe pgaxide dompoandiie paasentrie therdentifrive copipositionmta hydrogen-

scope of the invention. 30 WD 2005/ 072692
peroxfde-bqiS2 AP SNt Pation GE AbMreat¥iHAdn hsouCBAIBDweiht.

8. A system according to claim 1, wherein the peroxide-compatible abrasive

comprises one or more calcium phosphate salts.

9. A system according to claim 8, wherein the peroxide-compatible abrasive

comprises calcium pyrophosophate.

10. A system according to claim 1, wherein upon combining the first and second
components, the peroxide-compatible abrasive is present in the dentifrice composition at a

concentration of at least about 10% by weight.
11. A system according to claim 10, wherein upon combining the first and second

components, the peroxide-compatible abrasive is present in the dentifrice composition at a

concentration of at least about 20% by weight.
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1. A dual conponent dentifrice systemconprising a
first conponent conprising a peroxide conpound and a
w@ereximez conpati bl e abrasi ve conpound and a sECDNS2005/002332

conmponent conprising an al kal i ne conpound, wherein

up conpi nin he first. and secon onmponents,. a .

ol AT oRiee p it o O TGS T R POy g alkali metal

greater is produced. 2. A system according to claima1,
hydrowids @ 49 alkadi mptakearbenpffotdéint has a pH of from about 4

to about 7 and the second conponent has a pH of from

about 9 to about 13. 3. A systemaccording to claiml,

wherei n the peroxide conpound is selected from the

gr IR ©8Rrei sdcortingfo diyith DodRrdie thexdlkidine @ompbgahisGelected from

per oxi de conpound, a hydrogen peroxi de generating
the gFRIBRBHASLI RN s6@NRI MRkHABS polEiBA hydfoxidy, SM#A®m hydroxide,

according to claim™, wherein the peroxide conpound is
calci§il hglﬁg)?pdec magr%s% ﬂﬁd@%@,%ﬂﬂm% SArggﬁaFt‘éj, %fa@ﬁhﬁﬁ%rlg)rngfép

consisting of urea hydrogen peroxi de, éﬂycery

per oxi de, benzoyl peroxjde, nonoperoxyphthal ate and
ammBRHE SHERTHs CORUMLGFPOnte. Riag)S R e BEbT G WO e

1, wherein the peroxide conpound is a hydrogen
potassgipRicerbopaammoHEmAteseRNaEE. serieat RIgarPPrAe tARENGH YT

consi sting of sodium persul fate, sodium dipersulfate,
bicarborlite) nrgae moaodtharat @ming odiethangdamimle oisistanelamsmedi um

perborate, sodium persilicate, potassium persulfate,
moncs{gbﬁﬁﬁg;atﬁmﬂiﬁ@,r@«@d)%rbpanmﬁias,&ham)pﬁfp@mbmﬁ ,amino-2-

pot assi um perphosphate, potassium perborate,

meth@&é@%@hﬁg -a%‘ﬁﬁé-géﬁ%%m SanBioP oL hthb 3L &hyICA Gréfihediol,

ate, per car bonate, cal ci um

B LT L T

) er oxi de, potassi um per.oxi de and cal ci.um per oxi de .and
GiC2-eEHBF RIS heRURERE dB@%(‘@%%é?ﬁfaE@H}ecﬁ%ﬁ&OF’&l fighsihereof.
1 wherein, upon conbining the first and second
conponents the peroxide conpound is present in the
dentifrice conposition at a hydrogen-
14. A system according to claim 1, wherein the second component further comprises a

second abrasive compound.

15. A system according to claim 14, wherein the second component comprises a

peroxide-incompatible abrasive compound.

16. A system according to claim 15, wherein the peroxide-incompatible abrasive

compound is a silica compound or an alumina compound.

17. A system according to claim 14, wherein the second abrasive compound

comprises one or more calcium phosphate salts.
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per oxi de- equi val ent concentrati on of not greater than
about 5.0% by weight. 7. A system according to claim
W®20080E0683 N upon conbining the first and seconeCT/US2005/002332

conmponents the peroxide conmpound is present in the
dentifrice conposition at a hydrogen-
per oxi de- equi val ent concentration of not greater than
about 3.5% by weight. 8. A system according to clai
118.vh&YsemR at:wédlgé?%ﬁlaa@l%@ﬁ&féfm ShecseapRGATgRve %ﬂ?ﬂ“i“g]es
one or nore cal cium phosphate salts. 9. A system

comprases oaldiungpyropkdsahate.8, wherei n t he peroxi de-conpati bl e
abrasive conprises cal cium pyrophosophate. 10. A
system according to claim1, wherein upon conbining
the first and second conponents, the
P@6 O i (g1 ABRAGIMR G clalh 28 Wikerdifi upbR 86Mbinidy th8®irst and second
dentifrice conpoSition at a concentration of at | east
about ,10% [, gh: - Falol Wiei o

comp R, e OensEh bn of RoralhvE KPR RR LI iR q CbApRiton is
conpo ts, .the peroxide-conpatible abrasive is

least BBP%%@%BVHVCE%' dentifrice conposition at a
concentration of at |east about 20% by weight. 32 WD
2005/ 072692 PCT/ US2005/ 002332 12. A system accordi ng
to claiml1l, wherein the al kaline conpound is an al kal i
me0.aA syswgtdmoodrdiag oo claim ) whdreinrthe¢ sdcondicdropatent Sather comprises a
13. A systemaccording to claim1, wherein the

color ldlealdrne conpound is selected from the group
consi sting of sodi um hydroxi de, potassium hydroxi de,
amoni um hydr oxi de, cal ci um hydroxi de, nagnesi um
hydr oxi de, sodi um carbonate, potassium carbonate,

a i um car bonat cal chum car bonat.e,. nesi u
o IToR e ARk o b BhrTheiah MO G inTRARF B Brted from the
amoni um bi car bonat e, cal ci um bi car honat e ghesi %
SroupISPESS N RIS iTeA Novan EDEHANBI1a¥NRe 5. HPBCh A% Alth 8, FD&C
tri et hanol am ne,
Green No. 3, FD&C Blue No. 1 and combinations thereof.

22. A system according to claim 1, wherein either or both of the first or second

components further comprise a tooth-desensitizing compound.

23. A system according to claim 22, wherein the tooth-desensitizing compound is a

potassium salt of a weak acid or eugenol.
24. A dentifrice composition comprising a peroxide compound at a hydrogen-

peroxide-equivalent concentration of not greater than about 5.0% by weight and a peroxide-

compatible abrasive compound, wherein said composition has a pH of about 9.0 or greater.
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nono(i so) propanol am ne, di (i so)propanol am ne,
tri(iso)propanol am ne, 2-am no-2- nethyl propanol,

wQ2@si0me92- net hyl - 1, 3- propanedi ol , PCT/US2005/002332
2- am no- 2- et hyl - 1, 3- propanedi ol ,

trLs( hydroxynet hyl ) am nonet hane, . . .

2R AP O PR IR A St hsymessrid samppund is a2

di (2- et hyl hexyl)am ne, trianyl am ne dodecglanine“
hydroggsr-ergKidreauinaleRbTARPFEAIGN SF heidpersithamabould sk wright

according to claim1, wherein the second conponent

further conprises a second abrasive conpound. 15. A

system according to claim 14, wherein the second

c a6pAaRemposinompidcostingto g msdde 25 nwherpimt thé tempdwiési preduces a

conmpound. 16. A system according to claim 15, wherein
tooth-WhReRBE Xt ERyLAGO BPalchRl ap ASE ¥ @ompAARALIRBH-ShRening

silica compound or an alum na conpound. 17. A system
comp @G 4 Bydib RrBel g e B ol CRE DD S AR B ler.

salts. 33 WD 2005/ 072692 PCT/ US2005/ 002332 18. A

system according to claim 17, wherein the second

abr asi ve caonpound conprises cal ci um pyrophosphat e. ,

187. A\ cepppuhomacardingty dyms|24ion2dawheigiaythe pergpisls compound is

conbining the first and second conponents, the total
selectedfromrthe gtauprondistaigrad diydwgem pgroviddsan ergatie pe@nidefoompeund, a

conposition is at |east about 20% by weight. 20. A
hydrogdSp&bxide geretatig dotnpoluad Bhdlconbiaiting thdieofsecond

conponent further conprises a color indicator. 21. A

system according to claim 20, wherein the col or

indicator is selected fromthe group consisting of

FD&C, Red No.. 3, FD&C Yel |.ow . F Q -

FEbch B pRiRg e R 2R nerpn bl e Mt an

t her eof . . :
organic peroxide compound selected from the group consisting of urea hydrogen peroxide,

glyceryl peroxide, benzoyl peroxide, monoperoxyphthalate and combinations the;eof.

29. A composition according to claim 27, wherein the peroxide compound is a
hydrogen peroxide generating compound selected from the group consisting of sodium
persulfate, sodium dipersulfate, sodium percarbonate, sodium perphosphate, sodium
perborate, sodium persilicate, potassium persulfate, potassium dipersulfate, potassium
percarbonate, potassium perphosphate, potassium perborate, potassium persilicate, calcium
persulfate, calcium dipersulfate, calcium percarbonate, calcium perphosphate, calcium
perborate, calcium persilicate, sodium peroxide, potassium peroxide and calcium peroxide

and combinations thereof.
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22. A systemaccording to claim1, wherein either or
both of the first or second conponents further

W@ eupn7®e2 a t oot h- desensiti zi ng conpound. 23. PCHYS1005002332
according to claim 22, wherein the tooth desensitizing

gg&p omﬂggrmoﬁ agg 2:1(? (rérllglsngsl %é_t)% reén rpegoxrt]de -compatible

per oxi de conpound at a hydrogen- PGYOXIde eqU|vaIent
abrasp/§FOBIIISER 6T HOTR GRICHPERRASP AR sHSabout 5. 0% by wei ght

and a peroxide- conpati bl e abrasive conpound, wherein

sai d conposition has a pH of about 9.0 or greater. 34

WO 2005/ 072692 PCT/ US2005/ 002332 25. A conposition

a0 Adionghositionlaaddrting to elaih 60 whdreinpke perbride-compatisid abrasive

is at a hydrogen- peroxi de-equi val ent concentrati on of

&mt h hte3. 5% by wei ght. 26. A conposition

°°”m§§%3%3{ﬁ3‘®§ﬂkegﬁﬂ% 24 or 25, wherein the conposition

produces a tooth-whitening effect equal to or greater

than that of a conparative t oot h- whi t eni ng

rEp &)S ckxénlqg%gtug)ﬁyc 3 @g é%?]@]_rg e%greiéo )évgﬁ%gg (?’.[ecpgﬂotxrlc"fle-icoorrrl]patible

accordlng to clainms 24 or 25, wherein the peroxi
abrastyeripDesent it theglenirice goMPeTHIOha FBGRNLEGAB 08 £ IAgst about 10% by

hydr ogen peroxi de, an organi c peroxi de conpound, a
weiglitydr ogen per oxi de generati ng conpound and conbi nati ons

t hereof. 28. A conposition according to clains 27,

wherei n the peroxide conmpound is an organic peroxide

conpound sel ected fromthe group consisting of urea

hygy gg%ﬂn;fb@ft%'ag@ordm t El%[rfff b2 PSR EindRe Q@%@%Bmpaﬁble abrasive is

per oxi nmonoper oxypht hal at e and conblnatlons

osition acc or dj C ;
el 5167 Heres B RrRER b A SRR A% S AL by wpiene
generating compound sel ected frontthe group consi sting
of sodium persulfate, sodiumdipersulfate, sodium
per car bonat e, sodi um per phosphate, sodium perborate,
s ol dnegpepresitioncaca@ dingdo akgns prez% utttemlrethery@trn)@gttlomcompn ses
di persul fate, potassium
an alkaline compound that is an alkali metal hydroxide or an alkali metal carbonate salt.

35. A composition according to claims 24 or 25, wherein the composition comprises
an alkaline compound selected from the group consisting of sodium hydroxide, potassium
hydroxide, ammonium hydroxide, calcium hydroxide, magnesium hydroxide, sodium
carbonate, potassium carbonate, ammonium carbonate, calcium carbonate, magnesium
carbonate, sodium bicarbonate, potassium bicarbonate, ammonium bicarbonate, calcium
bicarbonate, magnesium bicarbonate, urea, monoethanolamine, diethanolamine,
triethanolamine, mono(iso)propanolamine, di(iso)propanolamine, tri(iso)propanolamine, 2-
amino-2-methylpropanol, 2-amino-2-methyl-1,3-propanediol, 2-amino-2-ethyl-1,3-

propanediol, tris(hydroxymethyl)aminomethane, N,N,N’N’-tetrakis(2-
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per car bonat e, potassi um perphosphate, potassi um

per borate, potassiumpersilicate, calcium persulfate,
wa@2006i0taevi per sul fate, cal ci um percarbonate, cetTUS2I05/002332

per phosphate, cal cium perborate, calcium persilicate,

sodi u roxide, . potassju eroxi de and, cal Ci .
nyar PRI HER heamiy R R DR RO AP 3B EaE s
PCT/ US2005/ 002332 = 30.. A conposition according to
morppplneandcompiinasions fgEroki n t he per oxi de- conpati bl e
abrasi ve conprises one or nore cal cium phosphate
salts. 31. A conposition according to claim 30,
wherei n the peroxi de-conpati bl e abrasive conprises
c a & iAusanpusjphes cptaigeo clidns 24 o02f) deithidr compdsiap dn abrasive which
clainms 24 or 25, wherein the peroxide-conpatible
is a sARA38MPBulForineI@AinalcBmpbendglent i frice conposition at a
concentration of at |east about 10% by weight. 33. A
conposition according to claim 32, wherein the
per oxi de- conpati bl e abrasive is present in the

deptifrice conpositio .a,concentrati of at |.eas .

bt SR e geined S o BB B Bl Spesiglif ot sorasive

clainms 24 or 25, wherein the conposition conprises an
compoupdy is deleay ppovi’@% huveightan al kali netal hydroxi de or

an al kali netal carbonate salt. 35. A conposition

according to clainms 24 or 25, wherein the conposition

conprises an al kaline conpound sel ected fromthe

grigup emisosiionigc@tiingael clam 34603, deherdi@bdd SbmPosition is a tooth-

hydr oxi de, anmmoni um hydr oxi de, cal ci um hydr oxi de,

_ , i u o
e R N LA AL | A RS pH o applicarion
qagnesiun1 car bonat e, sodi um bi carbonate, potassium
BY'Car bonat e, amoni um bi car bonate, cal ci um
bi car bonat e, nmagnesi um bi car bonate, urea,
nonoet hanol am ne, di et hanol am ne, tri ethanol am ne,
mono( i so) propanol am ne, di (i so)propanol am ne, o
t r3X Pseympasiimncicegriling to glaim 38, further comprising a color indicator.

toat

40. A composition according to claim 39, wherein the color indicator is selected from
the group consisting of FD&C Red No. 3, FD&C Yellow No. 5, FD&C Yellow No. 6, FD&C

Green No. 3, FD&C Blue No. 1 and combinations thereof.

41. A composition according to claims 24 or 25, further comprising a tooth-

desensitizing compound.

42. A composition according to claim 41, wherein the tooth-desensitizing compound

is a potassium salt of a weak acid or eugenol.
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am no- 2- met hyl pr opanol ,

2-am no- 2-net hyl -1, 3- propanedi ol , 2-am no-2-ethyl -1, 3-
w@emparsdi ol , tris(hydroxymet hyl ) am nonet hane, PCT/US2005/002332

N, NN NN -tetrakis(2 36 WO 2005/ 072692

PCT/ US2005/,0023 .hydr oxypropyl )e | enedi,am ne,. .
i Lo PP RORH Q5 T BT B Rl /BB Ey AP Rgns contacting
nor phol i ne and conbj nati ons. t hereof. 36,. A .conposition

the toqk Bran eEfeetevedpaiinghisehing peppd iff} 3 IoFh-wHiEHNG %p%ﬂon that
abrasive which is a silica conpound or an alum na

comprisapaperaxide zompoemsha adiydragen etaxidi-eayi tabent Canggngation of not
wherein the total concentration of abrasive conpounds

greatesSthad ab@a St epaeighP¥d Dperaridetadbmpaible Abrasing osmpowml, said
according to clainms 24 or 25, wherein said conposition

compoRitRnhatihBa pMbt &NERPatkfAEPOSI tion which is prepared
not nore than about 15 mnutes prior to application
to a tooth. 39. A conposition according to claim 38,
further conprising a color indicator. 40. A

conmposi tion according to,claim39, wherein the ¢olor
" oA & binod s og LA tiai 4k e Hie sl rtfing Rt a hydrogen-
FD&C Red No. 3, FD&C Yellow No. 5, FD&C Yel |l ow No. 6,
peroigenui ertFORgENtratio RISt Ereaieroan abolhd > ZoMbeight ons
thereof. 41. A conposition according to clains 24 or

25, further conprising a tooth- desensitizing
conmpound. 42. A conposition according to claim41,

Whes &y fethid at@Rtiig deslamad 43 @i 40 wherswthedomipdsiéion is prepared from
potassium salt of a weak acid or eugenol. 37 WO

duzt BOmpOenf tégngy)ﬁﬁgg 4 8P4 38dpofkit cdmpPRLiRed pbkid ound and
4 umh?té%?nggé tooth in g nannalPothecnePﬁédgcgnprigfﬁgm !
a perggigg-%g}nbgtgble abrasive compound and a second component comprising an alkaline

compound.

46. A method according to claim 45, wherein the composition is prepared not more

than 15 minutes prior said contacting.

47. A method according to claims 43 or 44, wherein the contacting is for an effective
tooth-whitening period which is less than that required for a comparative composition
comprising hydrogen peroxide at a concentration of 7% by weight or greater and a pH of 7.0

or less.

48. A method according to claim 47 wherein the effective tooth-whitening period of
the tooth-whitening composition is not more than about 20 minutes and that of comparative

composition is about 30 minutes or greater.
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the tooth for an effective tooth-whitening period with
a tooth-whitening conposition that conprises a
w@erexime2 conpound at a hydr ogen- per oxi de- equi REl/E81005/002332
concentration of not (greater than about 5% by wei ght
and a peroxi de-conpati bl e abrasive conmpound, said
conposition having a pH of at |east about 9. 44. A
nmet hod according to claim43 wherein the peroxide .
c ot dumathod aggording yeielaan3 oo Mihgesim Bigipgeaxéd compound is
concentration of not greater than about 3.5% by
selectedi i thed&oupconsishiog ohbydrpginmgrexdde [ap ongani3pasexidg compound, a
wherein the conposition is prepared from a dua
hydrégnpenside genstatiny compoursi ang canibinasibnecherofient
conprising a peroxide conmpound and a
per oxi de- conpati bl e abrasi ve conpound and a second
conmponent conprising an al kaline conpound. 46. A
nme d rdij . | ai ) i ) Lt i .
SO AEAEE Pk fo S A e RF I fardsie CRHTRABIHN Horganic
contacting. 47. A nethod accor.di. [ .
peror PP bl Ao Y S G Bk et hHsOBen perSRiae Byeeryl
t oot h-whi tening period which is |ess than that
peroxideyenzay! peroxidecmapenesds Wwhthabtast combinatiopsitieresfng
hydr ogen peroxi de at a concentration of 7% by wei ght
or greater and a pHof 7.0 or less. 48. A nethod
according to claimd47 wherein the effective
t o9t i MiHba ARG diREtd ORI %9, Whkeih@Rd Perdkilde €dinpeund is a hydrogen
conposition is not nore than about 20 m nutes and that

ti . . L
pero . SRRy S TIOSHLIER o2 B TR oAt
.method according to clains 43 or 4 rein ,
soai fE iR uSE iR et Labolh et bhfioonfy it Bvorace, sodium
consi sting of hydrogen peroxide, an organi c peroxi de .
persilefpPRRISIUR PaRHialy éﬂtah%%)@m?é“&;féﬁel’%lﬁgsﬁﬁn e RgfecRpgassium

conbi nations thereof. _ . ' .
perphosphate, potassium perborate, potassium persilicate, calcium persulfate, calcium

dipersulfate, calcium percarbonate, calcium perphosphate, calcium perborate, calcium
persilicate, sodium peroxide, potassium peroxide and calcium peroxide and combinations

thereof.

52. A method according to claims 43 or 44, wherein the peroxide-compatible abrasive

comprises one or more calcium phosphate salts.

53. A method according to claim 52, wherein the peroxide-compatible abrasive

comprises calcium pyrophosophate.
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50. A nethod according to clains 49, wherein the

per oxi de conpound is an organi c peroxi de conpound
waedosotrmwo2 f rom t he group consi sting of urea hyPEDUS005/002332

per oxi de, gl yceryl peroxide benzoyl peroxi de,

nopoper o ht hal at e a t ons hereo 51. A. .
TeOhon TEERBr P TEo SR A6 FhRET @%%er%’sﬁ%ﬁ?lagﬁlble abrasive
conpound is a hydrogen peroxide generating conpound
is preseniinttheltodthy whitering FYUPORTSI S GOREEIGRtIQH AF ddeast hbout 10% by
persul fate, sodium di persul fate, sodi um percarbonate,
weighadi um per phosphat e, sodi um perborate, sodi um
persilicate, potassium persulfate, potassium
di persul fate, potassium percarbonate, potassium
per phosphat e, potassi um perborate, potassium
per5§ 1A 'nfe?rﬁo% acE@Ild H‘cpﬁrﬁsﬂl frRRroxedd- &n%ﬂtlble abrasive is present in

di persul fate, Um per car bonat e, calcium

the tg%thlf)w[}}h%%g}aggc)e?pa)égllu%gt%g] 4 gﬁ?rff?hﬁ)%%r‘)% of %?le%étgi%uqoﬁ‘%s :p}/ '\&%@éh‘?

per oxi de and conbi nations thereof. 52. A nethod
according to clainms 43 or 44, wherein the

per oxi de- conpati bl e abrasi ve ri ses one or nore _
cab6i A methnslsashendingstalciaim ®3whprerrg&%h otkaliee eorapiidtipan alkali metal
claim 52, wherein the peroxide-conpatibl e abrasive

hydrogidp o ae alkak heital raghpnapasophat e. 39 WO 2005/ 072692
PCT/ US2005/ 002332 54. A nethod according to clains 43
or 44, wherein the peroxide-conpatible abrasive is
present in the tooth-whitening conposition at a

Co?ﬁ. A‘S%C%ddo%cglfdl to c?aglﬁ‘- Samgrtehrﬂ'tge/oahééllné!\@érggﬁunﬁ?an Atkaline

accor e peroxide-c

abr asi [ ent in the t
comgraseleciednrdih e Eow nsishfe bRt P BRI gsasgium bygroxice,
by weight. 56. A nmethod according to_claim45, wherein
ammdnéuna hidiioxide, calripBindraxideamagnesii hygroxide, sadiim carganale.
an al kali netal carbonate salt.
potassium carbonate, ammonium carbonate, calcium carbonate, magnesium carbonate,

sodium bicarbonate, potassium bicarbonate, ammonium bicarbonate, calcium bicarbonate,
magnesium bicarbonate, urea, monoethanolamine, diethanolamine, tricthanolamine,
mono(iso)propanolamine, di(iso)propanolamine, tri(iso)propanolamine, 2-amino-2-
methylpropanol, 2-amino-2-methyl-1,3-propanediol, 2-amino-2-ethyl-1,3-propanediol,
tris(hydroxymethyl)aminomethane, N,N,N’N’-tetrakis(2-hydroxypropyl)ethylenediamine,

di(2-ethylhexyl)amine, triamylamine, dodecylamine, morpholine and combinations thereof.

58. A method according to claim 45, wherein the second component of the two

component system further comprises a second abrasive compound.
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57. A nmethod according to claim45, wherein the
al kal i ne conpound is an al kaline conpound sel ected

wo e@sntee2 gr oup consi sting of sodi um hydr oxi dePCT/US2005/002332
pot assi um hydr oxi de, annoniun1hydroxide cal ci um

hydr oxi d Si um h xi de di um ate .
ot R mHou i 5 e s v Bo1RoR Araf i tfpoound is

carbonate magnesi um car bonat e, sodi um bi car bonat e,
PmD@éQa§§PmﬁﬂWP@ ﬁ&?@?oﬁﬁhonlun1b|carbonate cal ci um

bi car bonate, rmagnesi um bi carbonate, urea,

nonoet hanol am ne, di et hanol am ne, triethanol am ne,

nono( i so) propanol am ne, di (i so)propanol am ne,

t r6d. iAsm:mioaRaceliagitd elaind S8 gein thepdrbyidpimpaipatible abrasive

2-am no- 2- net hyl -1, 3- pr opanedi ol ,
com B%Etﬂggse%tamﬂ ca]ooﬁnp%ﬁﬁ@@f‘:ﬁfjélﬁﬂmna compound.

'S roxynmet hyl ) am nonet hane,
N N, N N -tetraki s(2-hydroxypropyl)ethyl enedi anm ne,
di(2 et hyl hexyl ) am ne, trianyl am ne, dodecylanine
hoI| and onbln i Qps t her eof
RO Gor a0 BBy whSTeGe seaduh e OTERe ey

the tmo conponent system further conprises a second
compyisenene e rmeigeleHim PUosprie 3alts/ 072692 PCT/ US2005/ 002332

59. A nethod according to claimb58, wherein the second

abrasive conmpound is a peroxide-inconpatible abrasive

compound. 60. A nethod according to claimb59, wherein

t hg2. RefRtiod GcédtaRBRAtlalth €1 ARK@Sin\Re ofOsMAGIRE2RAN DhEgBate salts

a silica conpound or an al um na conpound. 61. A nethod
8, wherein the second abrasive
Cmn@%ﬁ%é%%gg”%gﬁgygggééone or nore cal ci um phosphat e
salts. 62. A nethod according to claim61l, wherein the
one or nore calciunmphosphate salts conprises calcium
pyr ophosphate. 63. net hod according to claim
whed e mcthied apesEmep Fkaéﬂ PRgVBYRPSRS HOHhWhlatgmag C?IBP%%IUOH has a

concentration of abrasive conpounds in the dentifrice

total comqeogationoof absasae dosgpotindsoo whe damvifrice composition is at least about 20%

by weight.

64. A method according to claim 45, wherein the second component further comprises

a color indicator.

65. A method according to claim 64, wherein the color indicator is selected from the
group consisting of FD&C Red No. 3, FD&C Yellow No. 5, FD&C Yellow No. 6, FD&C

Green No. 3, FD&C Blue No. 1 and combinations thereof.

66. A method according to claim 45, wherein either or both of the first or second

components further comprise a tooth-desensitizing compound.
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by weight. 64. A nethod according to claim45, wherein
t he second conponent further conprises a color
wo ods/ozeexy . 65. A met hod according to cl ai m 64PChiga0e3/002332
the color indicator is selected fromthe group
consi sting of FD&C Red No. 3, FD&C Yell ow No. 5, FD&C
Yel |l ow No. 6, FD& G een No. 3, FD&C Blue No. 1 and
conbi nations thereof, 66. A nmethod according to claim .
487 Avmsthadraceprdiigrto 6 Hon Wheretnbe fqort%‘fie%fmgé’ég fgmpound is a
conmponents further conprise a tooth-desensitizing
potassoonpauoia wadk il 20080012692 PCT/ US2005/ 002332 67. A
nmet hod according to claim®66, wherein the
t oot h-desensitizing conpound is a potassiumsalt of a
weak acid or eugenol. 68. A nmethod for decreasing
VB t £ Rlethd foPBecrd RfeCas [eRthMihé, §d b \ BedniiEdTes B veriess or
decreasing oral irritation’in a tooth-whitening
rocess,. .tk t | Sj i t.oat -
deere i BFIO0S FELORN SORHA Sh OB AEdA oot Bnliling o
tooth ol(z)}%gg\é%lvtgtetgéﬂ%vg%gg‘%féeblgaE\Qﬁgac%rg%‘}vg]gqn&aﬁ goenrllg)(;(sktgoen comprising
concentration of not greater than about 5% by wei ght
a perogislg camperek il dergsatep adeeiua sl ceniepbation ofsugt greater than
t oot h-whitening conposition having a pH of at | east
about &by wBight ariba pekoxrde-aouipatdde ritiasige tampdwidns 6@ joofieheemng
t he tooth-whitening conposition conprises the
comp&%&%ﬁ%g@ @fadieadt aBog@zentrati on of not nore than
about 3.5% by weight. 70. A nethod according to
clainms 68 or 69, wherein the tooth-whitening
conmposition produces a decrease in whitening tine, an

| |0 whitening. effecti . de i
P31 & PR oy o5 et B8 Focl B g E8Boliflon
compisEn O RIEHGHSRITPRIEh 6 SARGERITMGHT Sinon Dotk DgIBSULAET %y weight.

or greater and a pH of 7.0 or |ess.

70. A method according to claims 68 or 69, wherein the tooth-whitening composition
produces a decrease in whitening time, an increase in whitening effectiveness or a decrease in
oral irritation or any combination thereof in comparison to a reference composition having a

peroxide compound concentration of about 7% by weight or greater and a pH of 7.0 or less.

71. A method according to claims 68 or 69, wherein the tooth-whitening composition
is prepared from a dual component system comprising a first component comprising a
peroxide compound and a peroxide-compatible abrasive compound and a second component

comprising an alkaline compound.
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71. A nethod according to clains 68 or 69, wherein the

t oot h-whi tening conposition is prepared froma dua
wa@eowporsmt system conprising a first componentPCT/US2005/002332

conprising a peroxide conpound and a

per.oxi de-c ati bl e abrasive co und,and. a .second .. .
e b o BRIIOd GBS G ah Tt R PGS BBURUCT Ao gEpositon i
2005/ 072692 PCT/ US2005/ 002332 72. A nethod accordi ng
prepared aptanerethan Lih@inaites nries said 60Pa%HIE eni ng conposi ti on
is prepared not nore than 15 mnutes prior said
contacting. 73. A nethod according to clains 68 or 69,
wherein the contacting is for an effective
t om3. I MlinoaRtaGdingtd Oinih6E br 6% whessn tHeaontabidg is for an effective
required for a conparative conposition conprising
toothDW ik %eﬂﬁfd% 18 1Ak ssBh SPRGERE NI BP a 8bmparatiVe ¥&hdition
or g pH of 7.0 or | 74. " A net hod

reater and a pH . €ss.

comqa}’%gr?g[ﬁ%(?getg%egold(?%eg]art;1268%3%%%{@% B%ﬁfﬁﬁiéét\éﬁigﬁ%&ter and a pH of 7.0

conposition is not nore than about 20 m nutes and that
orlessf conparative conposition is about 30 m nutes or

greater. 75. A nethod according to clains 68 or 69,

wherei n the peroxide conpound is selected fromthe

group consi sting of hydrogen peroxide, an organic

peTaXi dethodrpautdiohg taclahy d8 edereip dremtfedévegontrwhitergng period of

conmpound and conbi nati ons thereof. 76. A nethod

the tGHtE WHHeAB glcOmpbatio® isiot m¥aeihah Ab&@0ReInaKs ded GRIPOEMbarative
I's an organi ¢ peroxi de conmpound selected fromthe

. i Shi ydrogen peroxi de, glyceryl
Cmn%%?gﬁfge, Eé?%@ﬁ?@%%r%géﬁg, nonoper oxypht hal ate and

conbi nations thereof. 77. A method according to claim

75, wherein the peroxide conpound is a hydrogen

per oxi de generating conpound sel ected fromthe group,.

cohBiAsTCHYdercadmeintiguns bt Pp%h Whetdi thrReer ids cmpong is

sodi um per car bonat e, sodi um per phosphate, sodi um
selecpeelr floomn aleegrosp dénsisting of hydrogen peroxide, an organic peroxide compound, a

hydrogen peroxide generating compound and combinations thereof.

76. A method according to claims 75, wherein the peroxide compound is an organic
peroxide compound selected from the group consisting of urea hydrogen peroxide, glyceryl

peroxide, benzoyl peroxide, monoperoxyphthalate and combinations thereof.

77. A method according to claim 75, wherein the peroxide compound is a hydrogen
peroxide generating compound selected from the group consisting of sodium persulfate,
sodium dipersulfate, sodium percarbonate, sodium perphosphate, sodium perborate, sodium
persilicate, potassium persulfate, potassium dipersulfate, potassium percarbonate, potassium

perphosphate, potassium perborate, potassium persilicate, calcium persulfate, calcium
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persilicate, potassium persulfate, potassium
di persul fate, potassium percarbonate, potassium
w@erphsphat e, potassi um perborate, potassi um PCT/US2005/002332
persilicate, calciumpersulfate, calcium43 W
. 2005/ 072692 PCT/,US2005/002332 . di persul fate,  cal ci um
dipe{SBR RS AP s PSSP EE e BB G Ffm
cal cium persilicate, sodium peroxide, potassium o
persibieRiEx§0g BN RerOg e cPQIRAS ISR BEIPHEC ARd CHBIHBY PRAPYIEH and combinations
thereof. 78. A nethod according to clains 68 or 69,
therasfier ei n t he peroxi de-conpati bl e abrasive conprises
one or nore cal ci um phosphate salts. 79. A nethod
according to claim 78, wherein the one or nore cal cium
phosphate salts conprise cal ci um pyrophosophate. 80.
A geth %tmﬁgﬂdn% thR1Ehab8®r 68 vﬂ{erégmhé/\ﬁh%ﬁﬁﬂcbﬁﬁatible abrasive

per oxi de- conpati bl'e abrasive is present in the
t oot h-whi t enj . ,tion,.at a concentration of at
ComP%Sggton%B{)%jgrel olg@%\%géhéktgltgl. A net hod according to
cl aim 80, wherein the peroxide-conpatible abrasive is
present in the tooth-whitening conposition at a
concentration of at |east about 20% by weight. 82. A
ne ol meghask agicengingg o clamm8y whesginethe oA¢ pHE@OH] Gadginmaphosphate salts
conpound is an alkali netal hydroxide or an al kal
compideadal charn lpgrophesaphbte. 83. A nmet hod according to claim
71, wherein the al kaline conpound is an al kaline
conmpound sel ected fromthe group consisting of sodi um
hydr oxi de, potassi um hydr oxi de, ammoni um hydr oxi de,

¢ ah TN 'iﬂe@ﬁlcfy %{)qu?n 5 (BRURGS b8 Bt By,%@féiﬂ ®he u}?ﬁ?@iiHEﬁkom atible abrasive
car _ona e, potassi um car _bonat e, anmmonl car ponat e,
is pr(ce:sael:lntC fnutma %O%thgv%ﬁgr%hg ggrgggssltli(l)'lnrre]lt%acropnger}l?rtagbn g# at least about 10% by

weight.

81. A method according to claim 80, wherein the peroxide-compatible abrasive is
present in the tooth-whitening composition at a concentration of at least about 20% by

weight.

82. A method according to claim 71, wherein the alkaline compound is an alkali metal

hydroxide or an alkali metal carbonate salt.

83. A method according to claim 71, wherein the alkaline compound is an alkaline
compound selected from the group consisting of sodium hydroxide, potassium hydroxide,
ammonium hydroxide, calcium hydroxide, magnesium hydroxide, sodium carbonate,

potassium carbonate, ammonium carbonate, calcium carbonate, magnesium carbonate,
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WD 2005/ 072692 PCT/ US2005/ 002332 sodi um bi car bonat e,

pot assi um bi car bonat e, ammoni um bi car bonate, cal ci um
whrmantesnat e, magnesi um bi car bonate, urea, PCT/US2005/002332

nonoet hanol am ne, di et hanol am ne, triethanolanine

. n pr gpanol am ne

sodwr{l'?wé@af oo Aot g lgmqfﬁg FRoP Sl bicarbonate,

2- am no- 2-net hyl -1, 3- pr opanedi Q
magnqm@hbwgr_bgn@phlypa Inqpogﬁ@ @meofilethanolamme triethanolamine,

tri s(hydroxymnet hyl ) am nonet hane,
mono(Molprinpolanaine adi{isq) propgatrl aminer witizd )peeapplamitk, Rramiao-2-

di (2- et hyl hexyl )am ne, trianyl am ne, dodecyl am ne,
methylfR6 e, i2nemian-seriyl-n 3t propshetiod Rahino8%ethN- Bt grophnediol,

according to claim 71, wherein the second conponent of

tns(thEﬁMylﬁm&ﬂaﬂﬁnesmw & ARRN2- ﬁ?ﬂ%&yﬁﬁ?y@etﬁﬁeﬁéﬂi’amme

e compound. 85! met hod accordi hg laim8

di(2- et\f\{g I?flgar}n g t%l%ﬁl&pﬂ%gﬁg rd%gé(éfﬁearﬁ&%b fi51i rgl6c.on}£1rr1raé1totq% thereof.

nconp SIve compoun
accordlng to claim85, wherein the
per oxi de-i nconpati bl e abrasive conprises a silica
conmpound or an al um na conpound. 87. A nethod
alb ok gictipdiascerdingrip slpimvih ewberainithe secepd Aemagneas pl /e two
conpound conprises one or nore cal ci um phosphate
comp@ht s/ste@Bfurthenednypibes e sevodd abrative compourl/, wherein t he
one or nore cal ci um phosphate salts conprise cal cium
pyrophosphate. 89. A nethod according to claim 84,
wherein the tooth-whitening conposition has a total

€O CeNfRd LPordln tgﬁtp cRsh'%a &ﬁéyemng&goﬂd tamsﬁsesﬂngmégea

conp05|t|on I's at® Teast about wel ght
%’ /072 g% %CTZUS%OOS/QQZSSZ 90. A met hod accordlng
PErOXIEHIRGOMRANDE A0S HPPRR  second conponent furt her

conprises a color indicator.

86. A method according to claim 85, wherein the peroxide-incompatible abrasive

comprises a silica compound or an alumina compound.

87. A method according to claim 84, wherein the second abrasive compound

comprises one or more calcium phosphate salts.

88. A method according to claim 87, wherein the one or more calcium phosphate salts

comprise calcium pyrophosphate.

89. A method according to claim 84, wherein the tooth-whitening composition has a
total concentration of abrasive compounds in the dentifrice composition is at least about 20%

by weight.
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91. A nethod according to claim90, wherein the col or
indicator is selected fromthe group consisting of

wo-DRSoReso2 No. 3, FD&C Yell ow No. 5, FD&C Yel | omCT™MOS2065/002332
FD&C Green No. 3, FD&C Blue No. 1 and conbi nations
thereof. 92. A nethod according to claim 71, wherein
either or both of the first or second conponents
further conprise a tooth-desensitizing conmpound. 93. A
a0 anesleechrcapiding 1@ ctdim; Th, yherejihide spgpndigemponent further comprises
t oot h-desensitizing conpound is a potassiumsalt of a

a colongalcaamri d or eugenol . 46

91. A method according to claim 90, wherein the color indicator is selected from the
group consisting of FD&C Red No. 3, FD&C Yellow No. 5, FD&C Yellow No. 6, FD&C

Green No. 3, FD&C Blue No. 1 and combinations thereof.

92. A method according to claim 71, wherein either or both of the first or second

components further comprise a tooth-desensitizing compound.

93. A method according to claim 92, wherein the tooth-desensitizing compound is a

potassium salt of a weak acid or eugenol.
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