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VH TENI NG DENTRI FI CE BACKGROUND OF THE I NVENTION 5 Field of the Invention
This i nve FYH280ht es generally to a conposition for WEEEHNMAHOIan
teeth, and nore particularly, to a dual conponent conposition which when
t he conbi ned conponents are contacted with tooth surfaces nore rapidly
effects tooth whitening with mninmal tooth sensitivity and gumirritation.
10 Many subst ancRETATHEOMPONENT TOOTHOWHEITENINGDENTRIPICECt with on a
daily basis can "stain" or reduce the "whiteness"” of one's teeth. In
particular, the foods, tobacco products and beverages such as tea and

cof fee that one consunmeg; A @RG UF’PEEIINVE N These products tend to
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per me e | ayer. This problem occurs gradually over many years,
but i e discoloration of tooth enanel. The nmajority of
the popul @Ms@@venﬁeﬂ%mteg g BAR) to WbinBodisd tbrmuteﬁmgeﬁtrttﬁtteémunu desi rabl e.
Dul I -1 ooki ng, st ai ned teeth are obj ectionable to nost e both on the
basis of m@m@ﬂaﬂa}pé@ﬂéh@ié!ommn@wengﬁﬂ@twmqhyﬁl‘@ thﬁCtD gll’ﬂ@‘étl on of poor

oral hygiene. |n|n e d/or. intrinsic
ot ai ni ng. ConporrREiR Sfhufied 578 ol ERHEs HORTLGHY WRAGOBAN A s
t anni ns awﬂhthﬁﬁam@(bmpmml!mﬁmgwﬂdﬁon,t hat becone trapped in and

tighth{ bound to the proteinaceous | ayer on the surface of 25 teeth. This
type staining can usually be renoved by nechani cal nmethods of tooth

¢l eani ng. 1\/{@3‘&%&:{&% tha{rﬁérb&?écﬁuﬁ% & PleBReOFCHntcN AR o%taa%aﬁtg%gs&%})ounds

penetrate enane stalning 1's not anen to mechani cal
met hods ofstainbohredudecthe f'wgttermsaﬂ dflorgie teethy In pagticulad shevfoodk, tommpenet r ate

to the tooth struct t toot hy, st
gener al |y oS S Peteraseh e A offee tiebore R oS R XA AR ns ¢ t oot h

stai ni ng. tebth. These products tend to accumulate on the enamel layer of the tooth and form a

15  pellicle film over the teeth. These staining and discoloring substances can then
permeate the enamel layer. This problem occurs gradually over many years, but
imparts a noticeable discoloration of tooth enamel. The majority of the population
consider clean, white teeth to be aesthetically desirable. Dull-looking, stained teeth
are objectionable to most people both on the basis of cosmetic appearance and also

20  socially as an indication of poor oral hygiene.

Staining of teeth results from extrinsic and/or intrinsic staining. Extrinsic staining
arises as a result of compounds such as tannins and other polyphenolic compounds
that become trapped in and tightly bound to the proteinaceous layer on the surface of
25  teeth. This type of staining can usually be removed by mechanical methods of tooth
cleaning. In contrast, intrinsic staining occurs when staining compounds penetrate the
ename]. This type of staining is not amenable to mechanical methods of tooth
cleaning, and bleaching compounds which can penetrate into the tooth structure, are
required. Intrinsic tooth staining is generally more intractable and difficult to remove

30 than extrinsic tooth staining,
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avai |l abl e & renovi ng tooth stains, the nost effective bl eaching
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Pr of essi onal approaches to whitening a patient's teeth, include the
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cont ai ni ng)@gg abrasive, such as alum na or silica, which s inconpatible

with the Lsvai@ges. nEnerdental Pepiessipaalonkn disimibuted;theiake hpma &itmomiong

mai nt ai ne %ﬁﬂgé
applicati gné?o @%%@%%@%ﬁ%ﬁg f% Létﬁgng %ﬁﬁ?ﬁ%d%}%fﬁg@ S&ﬁg%fs. tions
di scl osed issued)S 5, 171, 564 and US 5, 766,574 are effective for tooth
whi terl ng, the whitening is acconplished at a relatively slow rate which
I nhi bi tss ful | acceptance and use conpliance of these conpositions by
cons urrgre&c&ﬁn&ltymegg&dr@s PafcAPS, 71564 &5L18%s CBRpBEH A ToPU&GHisPY USing hi gher
per oxi
supervised tooth whitening comprised of a gel vehicle to which is added a peroxide

compound and a peroxide compatible abrasive such as calcium pyrophosphate or
dicalcium phosphate. Commonly assigned US Patent 5,766,574 discloses a dual

20 component whitening dentifrice composition providing enhanced whitening
comprised of a first dentifrice component containing a peroxide.compound and a
second dentifrice component containing an abrasive, such as alumina or silica, which
is incompatible with the peroxide, the first and second dentifrice components being
maintained separate from the other until dispensed and combined for application to

25  teeth requiring whitening,

Although the compositions disclosed in US 5,171,564 and US 5,766,574 are effective
for tooth whitening, the whitening is accomplished at a relatively slow rate which
inhibits full acceptance and use compliance of these compositions by consumers.

30  Although more rapid whitening can be achieved by using higher peroxide
concentrations, higher than those disclosed in such patents, that is greater than 10%

by weight, patients using these compositions at these relatively high concentration

2



concentrations, higher than those disclosed in such patents, thﬁt”ﬂ\é 2005
greater n 9 y weight, patients using these conpositions at these

rel ativel H‘?"éﬁ{%&% centration 2 13 MAY 2005 WD 2004/ 028B¢HUS2003/030165

PCT/ US2003/ 030165 | evel s often encounter tooth sensitivity and gi ngi val
irritation problens at the increased peroxide |levels. Conmmonly assigned US

Patent 6,180, 089 di scl oses a dual  conponent dentinal desensitizing
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cont ai nin 3 eiroﬁ.ge. tg}got he%i tening a etnt. and an gbrasi ve system

conpat i bl e T HECPE B PALC AP EMEYC RIS BR CAMPLn second aqueous
dentifrice conponent containing a tooth desensitizing agent and an
abrasive that is inconpatible with peroxide conmpound, are m xed and
conbined for the first tinme TION f ace of stained teeth, an
enhanggd whitening effect is obtained without causing neaningful issues of
tooth sensitivity or gumirritation. 20 In one enbodi nent of the

i nvent i on, Tte meseht mvemivnencompassed a mpid #tihg qudeonpshérit dental ®hitgmyg ded whi ch
is conprised of, a first agueoys co nent coptai ning a peroxi de conpound
such as hﬁﬂ’i“%?é’é‘r’i‘%é’?‘%ﬁ@i‘@@ﬂttjléq&F@Vﬁgﬁg@“@hqné\/@“émﬂ%@ iffce|copposentand a

cal ci um ' =Bl ] | ound and a
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25 second aqueous dentifrice conp f1 21 ng agent
such as a topbtvehitsning agantandrad abrasivbspstén eompetibla svithithe peroride athitening whi ch

22 irgzinl ﬁts Saagrgﬁteanid%%osggoaﬁtdi a%{leeou\ﬁvidterrl]tiﬁ'i%g c ren{)gﬁ(eing gon%a?l%%%qgéthmgenisﬂi%n\g dual
agent and an abrasive that is incompatible with peroxide compound, are mixed and
combined for the first time and applied to the surface of stained teeth, an enhanced
whitening effect is obtained without causing meaningful issues of tooth sensitivity or
gum irritation.

20
In one embodiment of the invention, a dual component dental whitening composition
is provided which is comprised of a first aqueous component containing a peroxide
compound such as hydrogen peroxide, at relatively low concentration levels, and a
calcium pyrophosphate abrasive compatible with the peroxide compound and a

25  second aqueous dentifrice component containing a desensitizing agent such as a
potassium salt and an abrasive such as silica or alumina which abrasives are
incompatible with the peroxide compound. The individual components are
maintained separate from each other and are not combined and admixed until
simultaneous application to teeth is performed by the patient. Unexpectedly, when the

30  separately maintained dentifrice components are combined in a suitable receptacle
such as 2 dental tray immediately prior to application to teeth, rapid whitening of the

teeth is obtained, which as will be subsequently demonstrated, is substantially more

3



mai nt ai ned separate from each other and are not conbi ned and,‘b@nﬂﬁdzwgtil
Si rrultang)g# %&Egﬁgation to teeth is perfornmed by the patient. )
Unexpect 5%790 the 30 separately maintained dentifrPEFUEHIHBHANY s are
conbined in a suitable receptacle such as a dental tray inmediately prior
to application to teeth, rapid whitening of the teeth is obtained, which
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i nconpat i BPERELPHET AEOFBRYAF APAY Va MR nﬁ%ﬁﬁ&ﬂ%’ﬁ?@ SCRI PTI ON OF THE
PREFERRED EMBODI MENTS 5 Per oxi de Wi tening Dentifrice Conponent In the
practice of the present invention the dentifric onent containing the
per oxi de i ngredi ent IX N OF THEPREFH T {ENZSueous vehicle
containing a peroxide conpound as the whitening agent, a thickening agent
such as a 10 pol yoxyet hyl ene/ pol yoxypr opyl ene bl ock copol ynmer and a

per oxi de conpati bl e abrPaioxitle Whittniag Dentiftice Compooemthat e sal t. Per oxi de
Exanpl es of suitabl e _peroxi de conpounds used to prepare the dentifrice

Whi t oni ng L& FEARSER 8RS SRESERANFRISER e Jerl BifeiSMBPRETGOBEHMERS; on 11 e
peroxi de i Is : I A Hfai xi des such
as urea pgg%)g({l éﬁ%ﬁgﬁgﬁmgg%t%ﬁﬁﬁgnﬁﬁ%?ﬁzo Iegt%cejvreg{(i de ngaslﬂ&gﬁl as netal
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A i d i s,hyd i de., 20 Typi ly.. th
e oxttie. FUNBIGMAEr P ErEy ByRtee kB Bss P S Ree REmp¥RUE Botative, e  on,
i n anount gudPastddlcigh phegsateaaput 3% by wei ght of the whiteni ng conponent

conpri ses a peroxide conpound up to about 30% by wei ght. Preferably, when
the peroxide compound is hydrogen peroxide, the peroxide conprises from

about 5 t%eroxide

Examples of suitable peroxide compounds used to prepare the dentifrice whitening

15  component of the present invention include metal ion free peroxide ingredients such
as hydrogen peroxide and organic peroxides such as urea peroxide, glyceryl peroxide
and benzoyl peroxide as well as metal ion containing peroxides such as calcium ‘
peroxide and sodium percarbonate. A preferred peroxide compound is hydrogen
peroxide. '

20
Typically, the peroxide compdund is employed in the composition of the present
invention in amounts so that at least about 3% by weight of the whitening component
comprises a peroxide compound up to about 30% by weight. Preferably, when the
peroxide compound is hydrogen peroxide, the peroxide comprises from about 5 to

25  about 10% by weight of the dentifrice whitening component.

Vehicle

Humectants such as glycerin and polyethylene giycol in combination with water are

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

the vehicle in which the other ingredients of the peroxide component are contained.
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wat er ar YO FWAF0F n preparing the vehicle for the per oREHESHHIPBAINg
conmponent of the present 30 invention. A conbination of glycerine,

pol yet hyl ene gl ycol and water is preferred as the vehicle in which the

ot her ingredients of the peroxide conponent are contained. 4 13 MAY 2005 WD
2004/ 028500 PCT/ US2003/ 030165 Il lustrative of polyethylene glycols useful

in the practice of the present invention include nonionic pglynmers of
et hyl ene Blusgaivwafinglyethylensghpls use WﬁPr@UF@ﬁQeP@% UREH2 OH Wher ei n

n represe ggjglﬂgm QYRS IB: K RISormk}£Se pol yet hyl ene
gl ycol s a@%ﬁgggﬁoﬁxtﬁé y a nu%ﬂegrnesuccﬁ; as n%oo,g%oo, %r(% 1000. whi ch
represents the average nol ecul ar weight of the glycol. The average

nol ecul ar wei ght of 1 t.h glycols used in the practice of the
presen% i nvention Igf%&l@%@ﬁ@ .~ preferably 400 to 800 and npst
preferably 600 (PEG 600). dycerin and pol yethyl ene glycol are included in

t he peroxide dentifrice conponent of the present invention in an anmount of
f r om abouWlkréin nabmestendOde hyeragd gimbea oflodEtiylelcaralsy TabsapolEthydengbout 30%

component EFos i Bl oo vaacE ek SO0 HOLHIY ADPO BT BBRES s (o about

40 by wei g blRReulsPweRAI bf 188 sRBE, AMela9rabd thoRleglak welzht of @Bout 35% by
wei ght . Zob#ﬁ%%eni%g Agent Thi %keni ng agents used in the preparation of

t he p&d oxipdiyethiylene glyeglsdeed infthe practi o prgsent ifvientden is about 200 01000,
pol yoxyet hyl.eng/ p 0 ropyl ene s. Illustrative of
pol yoxyet § f@ﬁ@’ﬁ@bé%%@%‘gé%ﬁéefg*agg}&dggggb/y@'s useful in the practice of

the present invention include bl ock copolyners having the formula 25 HO
(C2H40) b(C3HE0) a (C2HAO) bH . . . .
Glycerin and polyethylene glycol are included in the peroxide dentifrice component of

the present invention in an amount of from about 2 to about 40% by weight and

15  preferably about 5 to about 30% by weight. Water is incorporated in the aqueous
whitening dentifrice component of the present invention at a concentration of about
20 to about 40 by weight of the composition and preferably about 25 to about 35% by
weight.

20  Thickening Agent
Thickening agents used in the preparation of the peroxide whitening dentifrice

component include polyoxyethylene/polyoxypropylene block copolymers. Hlustrative
of polyoxyethylene/polyoxypropylene block copolymers useful in the practice of the
present invention include block copolymers having the formula

25
HO (C2H40) p(C3HgO) a (C2H40) pH

wherein a is an integer such that the hydrophobic portion (moiety) represented by
(C3HgO) has a molecular weight of about 2750 to 4000, b is an integer such that the

30  hydrophilic portion represented by (C2H40) constitutes about 70-80% by weight of

the copolymer. Block copolymers of this composition are available commercially

under the trademark Pluronic F type, Pluronic F127, which has a molecular weight of
5



wherein a is an integer such that the hydrophobic portion (noi étﬁ)MAY 2[][]5
represent ed by 2{(SC?,HGO) has a nol ecul ar wei ght of about 2750 to 4000,

an int ege¥O 2WRNA2BAYt the 30 hydrophilic portion represe?@%swaMMO)
constitutes about 70-80% by wei ght of the copolyner. Bl ock copol yners of
this conposition are available commercially under the trademark Pluronic F
type. Pluronic P127, which has a nol ecular weight of 5 13 MAY 2005 WO
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C2HAO noi et preferred in the practice of the present invention.

Anot her ef®h IPéesélFt@YﬁDtU&Bi e thickening agents are nonionic poly (ethylene
oxide) 5 polyners avail abl e under the trademark Pol yox havi ng nol ecul ar

wei ghts in the range of 100,000 to 1,000, 000. Polyox PEG 2M avail able from
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15 to about 25% by wei ght preferred. Cal cium Phosphate Abrasives 15

Cal ci um pmmar@ehﬁéeﬂa@ﬂt é@@ﬂ@%lsmf@lﬁechﬁv@SQ)@Se&\ﬂkaﬁmgtaéelﬁén tempati bl e
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conmponent PIEfMCe ﬁﬁ?&%ﬁ%%lwepﬁo?he teachings of U S. 5,171,564, which

teachings are incorporated herein by reference. Exanples of such peroxide
conpati bl e cal ci um phosphate abrasives jinclude dical.ci um phosphate

di hydi@teT; ﬁ@inalﬁmm@egtlapae&reblamrﬁﬁ%@ama@rmg@e dent] HF"C?WWFUBWBSphat .
The cal ci mgmﬁttﬁe A n%é‘éf avb%uwt@a%\sapm%g% t'aﬂg%@mgttggbm the
ent | at | (0]

per oxi de rrce conponent at a concent to about 60%
by wei ght 2aftdby weighteis adfsrrabout 20 t o about 30% by wei ght. These abrasi ve
concentrations are 25 believed to serve to increase the density of the
peroxi de dentifrice conponent and concentrate the peroxide for better

whi t eni ng cefidilhaPBospBated biasiias €i nafter be denonstrated. Wen fornul at ed
in accordance wt "‘n—Ph‘e' practice of the present
15  Calcium phosphate based abrasives which have been found to be compatible with
peroxide compounds are incorporated in the peroxide dentifrice component in
accordance with the teachings of U.S. 5,171,564, which teachings are incorporated
herein by reference. Examples of such peroxide compatible calcium phosphate
abrasives include dicalcium phosphate dihydrate and anhydrous dicalcium phosphate

20  or calcium pyrophosphate.

The calcium phosphate abrasive is advantageously incorporated in the peroxide
dentifrice component at a concentration of about 20 to about 60% by weight and
preferably about 20 to about 30% by weight. These abrasive concentrations are

25  believed to serve to increase the density of the peroxide dentifrice component and
concentrate the peroxide for better whitening efficacy, as will hereinafter be
demonstrated. When formulated in accordance with the practice of the present
invention, the peroxide component has pH in the range of about 4.0 to about 7.0 and
preferably about 5.5 to about 6.8.
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i nvention, the peroxide conmponent has pH in the range of abdua MAY 286 about
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15  phosphate or phosphoric acid.

Peroxide Whitening Dentifrice Component Preparation

The peroxide whitening component is prepared in the form of an aqueous paste.
Preparation is carried out at room temperature. The peroxide, sweetners, chelating

20  agents, and water are premixed until all solids dissolve. The humectants and
thickening agents are mixed in a Ross mixer under 24-28 Hg vacuum until a uniform
mixture results. The aqueous mixture is then added and the resulting mixture is stirred
at high speed until a clear gel forms. The calcium phosphate abrasives and flavor are
added and the mixture stirred until uniformly dispersed.

25

Second Desensitizing Dentifrice Component

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

vehicle which contains water, humectant, surfactant and thickener.
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bihcar bOﬂah@macEtéht@ﬁiagi&bwemp@él l}%ﬁ.e’l\l‘xéhbmlsamsmh&m ini the adueobedengifriger ef er r ed.
The potassium salif .l ener ' ra 0 on r

dont | 71 cEEBHBohE R IR Sontet PRI B PO% S, Fegn ety 406 1,

wei ght an@0 aPamuef@dediyl weigltod theddentifridscompodsst blhereitgheonteriticinghe ng Agent

Thi ckepers, | ' ' : ' | ' i ckeners
ahi ch oy S B B g B 2 e b hous
silicas sWgighhs Zeodent 25 165 avail able from Huber Corporation, and Syl ox
15 fromWR Gace. Oganic thickeners of natural and synthetic guns and
colloids pay alsQ be used to prepare the dentifrice conponents of the
present i SE&HBizﬁﬂﬂbles of such thickeners are carrageenan (lrish

nDSs), xami fRfcedf ﬁiota@ﬁdﬁﬂﬁh o bens iy the3ecaral dentifrive, contpanedt to
pol yviy oyl pyrr Q) d dons i Y SIS MEl ML PSRNt B iV bR S SMHETAY RHE Whter

soluble potassium salt including potassium nitrate, potassium citrate, potassium

chloride, potassium bicarbonate and potassium oxalate with potassium nitrate being

preferred. The potassium salt is generally incorporated in one or more of the

dentifrice components at a concentration of about 0.5 to about 20% by weight and
20  preferably about 3 to about 15% by weight.

Thickening Agent
Thickeners include organic and inorganic thickeners. Inorganic thickeners which may

be included in the dentifrice components include amorphous silicas such as Zeodent
25 165 available from Huber Corporation, and Sylox 15 from W.R. Grace.

Organic thickeners of natural and synthetic gums and colloids may also be used to
prepare the dentifrice components of the present invention. Examples of such
thickeners are carrageenan (Irish moss), xanthan gum, sodium carboxymethyl

30  cellulose, starch, polyvinylpyrrolidone, hydroxyethylpropyl cellulose, hydroxybutyl
methyl cellulose, hydroxypropyl methyl cellulose, and hydroxyethyl cellulose as well
as nonionic thickening agents such as Pluronic F127.

The inorganic thickener may be incorpofated in the dentifrice components of the
35  present invention at a concentration of about 1.0 to about 5% by weight and
preferably about 2 to about 4% by weight. The organic thickener may be incorporated
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net hyl cellul ose, hydroxypropyl nethyl cellul ose, and hydrox;JeSWAY 2005
cellul ose_as well as nonionic thickening agents such as Pluronic F127. The
i nor gani VPAPYO2$EY nmy be incorporated in the dentifri RET/ASHIYAMASS of the
35 present invention at a concentration of about 1.0 to about 5% by wei ght
and preferably about 2 to about 4% by weight. The organic thickener may be
i ncorporated 8 13 MAY 2005 WO 2004/ 028500 PCT/ US2003/ 030165 in the

conposi t i inthe obmpébsitiqursest el priesenemvientionadt azonanietien af aboot 0.6 tabbatt 0.5 to

b 5% L 4% b ight. 5
2b(r):1tsi vesg%ﬁéiggéa@%g%f%g{f%ﬁ%gé iv/fof%%g{e‘%%?&%&@g%oundsymmﬁ:% ﬁray be

i ncorporated in the desensitizing second dentifrice conponent of the
present invention include siliceous materials, such as silica. A preferred
silica is pr.eci pi tated anor phous hydrated silica, such as Sorbosil

AC- 35,5 ma Sby Crosfield Chenmicals, or Zeodent 115 10 from Huber
Conpany bubraives incabipashble egthmyodts comysouatdpivhichdnay cinoehipogted in the

hyd tite,. sodi t aphosphat i um. et aph t | ci

o bonat BeschStipRbeon ApnEreca 8 E PROUTAERAR FRRIR el o¢ o anc
cal ci ned alateriabasuchhwe sdivac dnpreferied nilio issoprasipitaed ampiphodekyhatedi zi ng second
dentifricey : ' han v | be in th
fange of - SHEEBARENorBosil A8 5 BaptEaRsY cloBal crfhidhy, or SRR LS DO 1 1Ne
Al kal ihe #&gantisbesGeompany Bhkether absaskyes @wwamrms%mrﬁ@reddmﬁbld@tgdi um hydr oxi de,
pot assi urrhpa&@kgaqa% s&@%%ﬁjhﬁgglﬁwﬂa&@s@nﬂ neRAPheEpHa, BABRLEcABOhaRE

I ncorporated 2Qin the secan entifrjce conponent .of, th resent invention
i n anount $OFIHM;Biearbonaffe 2ming, afaéf’.’ SiuPBnﬁ%gﬁﬁﬁt%ﬂﬁH}anegra&“@F%bl y about
1.0 to about 8% by wei ght and nost preferably at about 1.0 to about 5.0%
by wei ght . of the coumpo t. . M.xtures of.the b .al kal i I npounds
my ol 90 Be GeREt it PR iR PR A e o e o B e o
of t h&5 seponentdovautios mill nermallyt bedn tzngegodl Zatocbpuist% bywsight28d 13. The pH

of the m f onents of the present invention ranges from
about 8 tﬁég%%?j‘? 5&%‘799@%&9@

Alkaline agents such as alkali metal compounds including sodium hydroxide,
potassium hydroxide, sodium bicarbonate and sodium carbonate may be incorporated

20  in the second dentifrice component of the present invention in amounts in the range of
about 0.5 to 15% by weight, preferably about 1.0 to about 8% by weight and most .
preferably at about 1.0-to about 5.0% by weight of the component. Mixtures of the
above alkali metal compounds may also be used. Sodium hydroxide is the preferred
alkaline agent. The pH of the second component is in the range of about 8 to about

25  13. The pH of the mixture of the dual components of the present invention ranges
from about 8 to about 11.

Surfactants
Surfactants may be iﬁcorporated in the second dentifrice component to provide
30 foaming properties to the combined dentifrice components. The surfactant is
preferably anionic in nature. Suitable examples of anionic surfactants are higher alkyl
sulfates such as potassium or sedium lauryl sulfate which is preferred, higher fatty
acid monoglyceride monosulfates, such as the salt of the monosulfated monoglyceride
of hydrogenated coconut oil fatty acids, alkyl aryl sulfonates such as sodium dodecyl
35  benzene sulfonate, higher faity sulfoacetates, higher fatty acid esters of 1,2 dihydroxy
propane sulfonate. '



Surfactants Surfactants may be incorporated in the second dg:%i &ri C@ﬁ
conponent_to provide 30 foam ng properties to the conbi ned dehsl Mc 1
conponent™O 20pK@28500 f actant is preferably anionic in naRCHES208HIIHS e
exanpl es of anionic surfactants are higher al kyl sulfates such as

pot assi um or sodium |l auryl sulfate which is preferred, higher fatty acid
nonogl yceri de nonosul fates, such as the salt of the nonosulfated

nonogl yceri de of hydrogenated coconut oil fatty acids, alkyl aryl

| f onat sadj : . bi tt
S| onat eyeuehcas. 3984 RHEAY | 98 B8R ARG 0B LeBtnet Y
sul f onat eof the pyesan duyeptien air congenimtior oHabaued 2 Is2bod/3IBbY 8%ighhand ur f act ant

i s gener al Ly 1€ 8534 0130 LBEuS®E BPGet@pensi ti zing dentifrice conponent of
t he pr eszﬂr,n fnvgnﬁ%{t)n a? a concegtra Ion of about 0.2 to about 5% by wei ght

and preferably about 0.3 to about 1% by weight. 5 Colorants Colorants
such as pCgwemits and dyes may be used in the practice of the present

i nvention. Pignents include nqntoxic,.water. i.nsol ubl e.i,na | C pignments
such as Q?IPE?%FWC ia%RﬁgH@nﬁrﬁagﬁ?W%R? B%?lﬁdlé %Pé%‘#@?%ﬁ P}crégﬁ?ﬁ nepblgues and
pi nks andinfentidnc Pigments thetude Tortopicgwater sishlrbte inogganicipigmmends sushiaa t he range
of 5-1000..m el : - ' : at a
concent r oy ngi iy Bl ElyBRictim oS AL xR, A0S BHMEERARAEL T,
presedt i owider i e nigreenje hevesd pagti¢le sige imvihe rangg #if S \POY migroasdyeferabber tifi ed

under t hey$megh MidtnSalPSBREdsEnAE b chenttaor 6t 6,56 3RS wéightlS | ngest ed
drugs, incﬁf(ﬁg?bng dyeéasuch asS 1IlZD&CCRec‘ImNo. 3 (sodi umqgal tg%f

tetrai odof | uorescein), FD&C Yellow No. 5 (sodium salt of _
4- p- sul f opheyysed 0thepRactict bf (e pestyht-ibvenyidn azey/geyeany feodcotarddditives ¢ aci d) ,

E it lp Lﬁ%ﬁ%&%ﬁ%ﬁﬁiﬁ & Fhod g & Siosmstic AcHiarugs inthe fped a4 i s odi um
salt 1%f ihgested drugs, including dyes such as FD&C Red No. 3 (sodium salt of _
4 LRSI Sl Y i s e ) 20
Bl ue sulfophenyl—5—hyd¥oxypyrazole—3 carboxylic acid), FD&C %[ellow No. 6 (sodium sa]t

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)-

20 mewthylene}-[1-(N _ethyl-N-p-sulfobenzyl)-5-3,5-cyclohexadienimine], FD&C Blue
No. 1 (disodium salt of dibenzyldiethyldiaminotriphenylcarbinol trisulfonic acid of
indigotin) and mixtures thereof in various proportions. The concentration of the dye

for the most effective result in the present invention is present in the dentifrice
composition in an amount from about 0.0005 percent to about 1 percent of the total
25  weight.

The incorporation in the dual component composition of the present invention of
peroxide sensitive dyes which react with and gradually lose their color on contact
with the peroxide ingfedient can act as a signal to alert the patient that the whitening
30 treatment is completed and the mouth tray or other receptacle and its dual component
contents may be removed from the users teeth. To effect such color signal, a dye
which is reactive with peroxide compounds is incorporated in the second dentifrice
component containing the desensitizing agent and peroxide incompatible abrasive.
The individual components when initially combined are colored by the presence of
35 the dye which slowly fades over the treatment period. FD&C blue #1, FD&C blue #2,
FD&C Green #3, Yellow #6, and FD&C red #40 are peroxide sénsitivc_ dyes which
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No. 1 (disodiumsalt of dibenzyl diethyldiam notri phenyl car bi nol gri sul fonic
acid of _indi ot| nﬁ and m xtures thereof in various proportion
concentra‘ﬁ)a e dye for the nost effective result FWP@”BW&%M

i nvention is pr esent in the dentifrice conposition in an amount from about
0. 0005 percent to about 1 percent of the total 25 weight. The

i ncorporation in the dual conponent conposition of the present invention of
per oxi de §@d¢sumn\ﬁépw@@twmr@hd¢ &¥chespi FD&Gr{aregn 3 uad Yellowdié werethe col or on

cont act r t he
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ot her rec éﬁﬁ’&wé" g gesand ﬁFd‘ISlt’é%ﬁ'@ﬁ@ﬁPem nghgyadyally #nge@larr om t he

users t eetupon ERpRhifeadipetdtide chRARhesi @B des&edﬁeauﬂe«ﬁﬁt Gfelof 10 @@8BduySOW t h
per oxi ﬂ_e conmpounds is incorporated in the second dentifrice conponent

0
cont ai &5 ‘desensitizing agent and peroxide inconpatible abrasive. The
I ndi vi dual conponents when initially conbined are colored by the presence

Fec bl e 15 EoHERoR Y wliG Ry Yot BEnc 8L TR Rt sl 010"
sensi t i ve iByeagonfnpart amadded Penefitby 500ding 3n pPaqUeGEskePOK, UBRUE3hO30165 f ade
upon eXpO%&E?ﬂ&Qvﬁﬁﬂ@%&?thegon@Bﬁﬁﬁn is agﬁ&cﬁ oARE teéth @Al f\fﬁég g& were the

| or signals respectlve y a al i ne pH),

t
Ln;\s“ néae ftoafﬁr’fzmsf’veﬁlﬁnn‘?rﬁ@@@’&&% T&%@%ﬂ"? patieny B%%EW@H‘t’t dentrifice,

and graduaabpycdn@ﬁr diBuERyd eiforkNeRXP OSpHoBudt @nRErBeds GE tieas@Anent over a
desired treatment time of 10 to about 30 5 minutes. The abrasives present

in the m xture,of dtéﬂg‘ dgnt ifrice conponents of the present invention
i mpart an ovi ding an opaque background, making the dye
more Vi si @ eRe QoS RIBOS éeteaﬁlglxﬁata@alnra%ﬂalécpbém@o %Eéa ih M@ sebbnd he dye

were 10 added to a transparent nonabr asi ve gel ds the patient
dur i nd3pr algnidfrice spmipbrent pbthe peerssntnnmtmm Eaampbsvéma@bledla‘ipnngiuct on all

SRR NG F TR T e e

wintergreen, sassafras, clove, sage, eucalyptus, marjoram, cinnamon lemon, and

orange, and methyl salicylate. Suitable sweetening agents include sucrose, lactose,
maltose, sorbitol, xylitol, sodium cyclamate, perilatine, and sodium saccharin.
20  Suitably, flavor and sweetening agents may together comprise from 0.01% to 5% or

more of the dentifrice components.

Second Desensitizing Component Preparation
To prepare the second desensitizing dentifrice component of the present invention,

25  generally the humectants such as glycerin and polyethylene glycol are dispersed along
with any organic thickeners, Next, a premixed solution of warm water (about 50 °C),
sweeteners, desensitizing agents, dyes, and an alkaline agent such as sodium
hydroxide and/or sodium bicarbonate/carbonate is added. These ingredients are
mixed until a homogenous phase is obtained for each component. Thereafter

30 inorganic thickener, a peroxide incompatible abrasive such as a silica abrasive, flavor
and surfactant ingredients are added and the ingredients mixed at high speed under
vacuum of 24-28” of Hg. The resultant product is a homogeneous, semi-solid,

extrudible paste product.

11



15 dentifrice conmponent of the present invention. Exanples off SUMAA085
flavori n%v constituents include flavoring oils, as for exan‘gl e, oils of

spear m nt ,06%06/;59@5&9 nt, wintergreen, sassafras, clove, BQHES2083/8M¢MHt us,
marj oram ci nnanon | enon, and orange, and nethyl salicylate. Suitable

sweet eni ng agents include sucrose, |actose, maltose, sorbitol, xylitol,
sodi um cycl amate, perillatine, and sodi um saccharin. 20 Suitably, flavor
and sweet eni ng agents may together conprise fromO0.01%to 5% or nore of

the dentifrigg.c onents. Second Desensitizing Conponent Preparation To
prepare tb&—@&é@iﬂ%ﬁ 5 itizing dentifrice conponent of the present
| nvent | on 2 @R Rhbit deligfiey UBGHaHiS SUEH pRSCdin AR i kRRHYER Y| ene

. 'Nex

glycol are dispersed along wth any organic thickeners <t a prem xed
sol uti on ofitakierdispeasiag corfbimar inshich) the compenantivitg majeigingd physically agent s,

dyes, and | ' | Lum

bi car bjg naf %Pﬁagérd;%{r? al?(gm ﬁgﬁ%tgg g%%%%%%‘% ?}été %aﬂ{b%%%%n&%ﬁ%}a u na{lilhl a
honogenousyrghfmeusls aoh tamnbided fibborefat Applivanon endeceplivts arhtaeh daftal nor gani ¢
t hi ckener, a peraoxide inconpatible abrasive such as a silica abrasive,

flavor akay-Sch ispamsers A Kagih it e arte ALkantagcomsly cA GATRABENIdR KePini xed at

hi gh speeg uRde; AN : q%?@ .S a

hom)geneoagg, se%ia-ségi | g,r@oﬁ'fg)%ﬁ:élgﬁtﬁgltgé %1%3&2%%@%%&%&19% YB%%OS WO

2004/ 028564l FGT]ids296 8/ dx3ivdcippReinately anpalDvsightrsemmtsitfeachitomparpbnent
esent .invention is sui tabl e

dentifrice conposition of the p packaged ,in a

i spehb nEUBGTa Greios o RhprnAHhe B R e el aRGt AShyai cal |y 5
separ at ed eadifiplk o B\dWpESRr SiRbRIBANRLR theGRERRBQR tR: FBdnPRvEktRRensed
substantially synchionously as a conbined ribbon for application to

r ecept acl #ncduden agwo ghayabaralispensing conungr, giich 9o apump wrdubs: eddistlesathe art .
Advant age i (G ' ; npar t nent
B0t ERRely AR R 4 G RRL wibB Aol Bl IR R T

of the di Spenser. spenser
deliver appllgpsibieplastic wepiach\ae polytthalent ot Solgdropyleie awlip prosided Wit oir ough an
orifi cg at whose end the separ a& e, components may interm n%l_ e. An
1 partition within the container body defining separate conipartments in which the
physically separated components are stored and from which they are dispensed

through a suitable dispensing outlet.

A preferred means for dispensing the dual component composition of the present

20 invention is the use of a double barreled syringe adapted for mixing and dispensing
two component viscous materials. The chambers in the syringe are filled with the
appropriate amount of the dentifrice components. Such double barreled syringes are
equipped with a plunger for dispensing equal weight amounts of the components of
the two component dentifrice which form an admixture when the individual

25 coinponents are simultaneously discharged into a mixing tip having a static mixing
element. Thereafter, the combined components are discharged into a dental tray or
similar receptacle for use in whitening teeth. Double barreled syringes useful for
dispensing the dual component whitening composition of the present invention are
available commercially from Plas-Pak Industries, Inc., Norwich, Connecticut.

30
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exanpl e of a dispenser suitable for use in the practice of tté}pmgsgmﬁ
invention includes a two chanber dispensing container, such as a punp or a
tube, as'HPIWHEEBRY in U s Patents 4,487,757 and 4, 687PGBES2004{830845  t he
tube body is formed froma collapsible plastic web such as pol yet hyl ene or
pol ypropyl ene and is provided with a 15 partition wthin the container body
defining separate conpartnents in which the physically separated

conponent Thafalcsting exhrapid if fusheniHusttative el thapeescitsipestdiod, butlitisugh a suitabl e
di spensin utl e r.ef er.red ns, f.ar di spensing.the dual .component
conposs t 1 RTSoR e B IEiRRtOR s 1o, B e B L SerPE bar r ol e
syringe aggpir@riolHefeifibxd #0tha BfpeAtSPER s e byeLANRANAR bihéhwigOuatcart eri al s.
The chanbers in the syringe are filled with the appropriate anmount of the
dentifrice conponents. Such double barreled syringes are equipped with a
plungeg fiégﬁ#§§ensing equal wei ght amounts of the conmponents of the two
conponent rice which forman adm xture when the individual 25
conponents are sinmultaneously discharged into a mxing tip having a static

m xing elenent. Thereafter, the conpjned conponents are discharged into a
dent al tr@tWCO@WméPothé@w%@n%weg@eﬂggs\mﬁ HEEHUG WAL GhuD| e

barr el ed aybpaescuabstio X7 whith SRERSHBAsIANE ERTRODSRbXiWRI t eni ng
corrpositioné(1 the p esé%t fﬁven?ﬁ%n aaeS avé%iggfb cohn@?b?g?ly from

Pl as- Pak kcomaining testh whittnjngNmsteiant CoGmonendtl, cudesen8izi fdas®. Wy 2005 WO
2004/ 028500 PCT/ US2Q03/ 030165 The fol.l ow X le is further illustrative
of t hd0 pr GYHECTR SLtPRBRICTEA o1 £ 4° LoRtar LEOOORRY: ¢ he | nvent i on i s not
limted thereto. Al anounts and proportions referred to herein and in the
appended clains are by weight, unless otherwise stated 5 Fxanple A two

conponent tooth whitening dentifri cdABLkELhe present invention was pirepared,
desi gnat ¢d Conposition X, which wasnfpes@mixsed of Conponent A, a per ¢xide
cont ai ni & toq&ﬂ whi t eni ng paste and nponent B, a desengjtizing paste.
The 10 i foreB?™™t s of Conponents A and B are listed in Table | bel ol TABLE
| Ingredients Peroxide Paste Desensitizing Paste
Weight % Weight %

Deionized Water 24.00 30.2

Hydrogen peroxide 10.00 -

Potassium Nitrate - 10.00

Polyox (PEG 2M) 5.00 -

Glycerin 5.0 25.0

Polyethylene glycol 600 10.00 3.000

Xanthan -- 0,700

Na carboxymethyl cellulose - 0.500

Pluronic F-127 20.0 2.000

Sodium saccharin ' - 0.200

Titanium dioxide - 2.000

Sodivm hydroxide (50%) - 1.000

TiO, - 1.00

FD+C Green #3 - 0.025

Zeodent 115 (silica abrasive) - 17.5

Zeodent 165 (silica thickener) - 3.000

Sodium bicarbonate - - 5.000

Calcium pyrophosphaie 25.00 -

Sodium lauryl sulfate - _ 0.400

Flavor 0.5 0.50

13



Conmponent Corrposi tion X B A Ingredi entsPeroxi de PasteDesensitiZ ggﬁmséﬁﬁﬁ
Wei ght  %\éi %.Dei oni zed Water24. 0030. 2 Hydrogen peroxi del0. 0

Pot assi UIW(P\I??OFQ??@ 910.00 Pol yox (PEG 2M 5.00-- G yceri nBCHYB2083/i918%t hy| ene
gl ycol 60010. 003. 000 Xant han--0.700 Na carboxynet hyl cell ul ose--0.500

Pl uronic F-12720.02. 000 Sodi um saccharin--0.200 Titani um di oxi de--2. 000

Sodi um hydroxi de (50%--1.000 Ti Q2--1.00 FD+C G een #3--0.025 Zeodent 115
(silica abrasive)--17.5 Zeodent 165 (silica thickener)--3.000 Sodi um

bi car bonate- - t e25. 00- d| um | auryl sul fate--0. 400
Fl avor 0.5 @@%f‘%%ﬁ%ﬁ#ﬁgﬁﬁ 2%358’6“’ 2903/ 030165 Conponents A
and B were prepared in a Ross m xer as follows: Corrponent A

Component A
5  Water, saccharin and 30% of the total volume of 35% hydrogen peroxide were stirred

in a beaker until the saccharin dissolved. 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

10  minutes under vacuum. The remaining 70% of the peroxide volume was added and
stirred 10 minutes at medium speed. Next, the flavor was added and the mixture was

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

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

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

was obtained.

Whitening Efficacy Studies

25 :
Study I - In Vitro Assessment
Stain removal by Composition X was determined by an in vitro study procedure using
human extracted teeth that were polished with a prophy paste to remove any surface
stain. The root portions of five teeth were placed in a row and immersed in an

30  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

14



5 Water, saccharin and 30% of the total volunme of 35% hydr ogan:'}ﬁ@%)a@aﬁa
were sti r‘{’v\ﬁd in a beaker until the saccharin dissolved. PEG 600 and

gl ycerin WRAYAMMY and the mixture was placed in the REBUSHIOFBIIE ong
with Pluronic F127 and stirred at high speed under vacuumuntil a clear
gel formed (approximtely 45 mnutes). Calcium pyrophosphate was added and
the m xture stirred at nedi um speed for another 10 10 m nutes under vacuum
The remui fhivaeetDoding vichempmdelipwed tooharden toaatramthe deetinih thsthiarderet iy m nut es
at medi um speed. Next, the flavor was added and the m xture was stirred 5
m nut es af™ W'speed. An extrudi ble paste having a pH of 6.0 was obtai ned.
Conmponent B 15 Water, sodi um hydroxide, potassiumnitrate and FD+C G een #3
dye were mxed in a beaker until the potassiumnitrate dissolved. PEG 600
and gl yceBaeline (romaaetes adings warpdalsnof thmisethaninstadingliatGhrempmstep| aced i n
t he RosS HpXi ' ¥elqll 1. %1 Std rred at
hi gh s%ee l]% érﬁ%b%%flg?ﬁv:of E{éﬁbﬁ%@& %e Oﬁiége%@%P@p%%l@tﬁnﬂﬁﬁéfsyotf45

m nut es) . Coalpohen A xidBasthhiathe perdridie contemur iy 5% by fratight, wediplited th

bi car bonat e _and_ sodj um hydr oxi de. were added and the m xture stirred at

medi um s geddopdywelligadsnta] fragi khe b3y wanweighed snshthemplagsd ovra ths teetBast e

having a pblanf 2 thiff s ORI x Wit e ' udy I -

In Vitro Eés;'ses%neﬁtl Stain rpgirsrfgi\%/)al we@ngglg}oﬁ%n ma@?djg%egﬁﬁ‘é‘g}eby an in

vitro stuglacpd tcedTACeinushang fohldminuexintaeilednd thetehftéh@moned, ¢inged arghed wi t h
stain. The rqot portions of five

h t f
AR LT T I MO RN S AT SN
I MRS Bkaaed AR TEANDIE RO BB, L o

began to sabkicabulaBdashpfthefdwiigformataeri al was then pull ed down over the

14 1 3 MAY 2005 WO 2004/ 028500 PCT/ US2003/030165 five teeth using vacuum
and allowed to harden to entrap the teeth in the hardened tray material.

AE = [ALY? + (Aa)* + (Ab)*]"?
15  wherein the higher the value of AE, the higher is the level of achieved tooth

whiteness.

For purposes of comparison, the single component peroxide paste Component A
alone (designated “Composition C”) was evaluated for tooth whitening efficacy

20  following the procedure of the Example except that AE values of the tray covered
teeth were measured at 30 minute intervals, For purposes of further comparison, a
commercially available professional tooth whitening composition was also evaluated
for tooth whitening efficacy with chromameter measurements being performed also at
30 minute intervals, The commercial whitening composition, designated

25 "Composition C1", was a thickened Pluronic gel which contained 7.5% peroxide at
pH 9. No abrasives were present in the gel. The whitening study was carried out to
14 treatments, which is equivalent to a typical home whitening regimen of twice daily

treatments over a one week period. The results are recorded in Table IL
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Basel i ne Chromaneter readings were taken of the teeth using a.MInMEY a2005
Chromaneter 5 CR-241. Next, small dots of Conposition X conposed of equal
wei ght afBUAtd B % onponent A and B, so that the pe.rqxi_'_E@T_/Eg%P%(?ﬁM%as 5% by
wei ght, were placed in each tooth well in a dental tray. The tray was
wei ghed and then placed over the teeth so that a thin filmof Conposition
X covered each tooth. The tray covered teeth were placed in a 37C
i ncubator for 15 minute intervals and thereafter renoved, rinsed and 10
measured w tWt etr—TFhi6BL BC8SE—WarE—teped ~o+—=cqch tine
poi nt. The val ues were neasur ed™ELach tine point. The irncrease in
tooth whiteness (AE) was calculated using the follow ng fornulja: AE =
[AL.)2 + (Aa)R + (Ab)2J112 15 whah WuledillSerhisgher the value of BE the
hi gher is thej | evel of achieved tooth i teness. For purposes jof
conparison, the single conmponent peroxide paste Conponent A alfone
(desi gnated "[Conposition C') was evdediaEed for tooth whiteningjefficacy 20
follow ng the| Be-oEedure of the Exanple except that AE val ues off the tray
covered teeth W@P’g}‘t‘:ﬁeasur ed at 30 nifute intertals. For Plurpodes of
further conpa - e-&m?p-ea-a Hy—aval-lahl-o—pi-agf-essoral—4e0th wWhitenin
conposition we€ al so eval uatd flor t%@th whi te%qng qf fi c%{%:{/ Wit h J
chromanet er neasurenents bekfig pgrforémd aliso af.55 30 [m nuf.e4intlervals. The
comer ci al whienng LLIIpUbiEﬁ. ot; dc;j, rated 258'1'6:‘AJII}‘Ubit. —CH", was a
t hi ckened PI urgﬁi c gel |whi ct*cont|ai nel™7. 5% per 6x1 de jat )H 9. |[No abrasi ves
were present In the gel. The whitening study was carried out to 14
treatnments, which is equivalent to a typical hone whitening regi men of
twi ce dai [Tje rqslulsam@id@g iy ahle il indisatqdst alflaqual dhe treatmenicime ElSd@éIUFeé):or ded in
Tabl e H. ; / | Tooth
e ngq"%f‘%i%%ﬂ%s@ﬁ% VB rP feQrelntihs Bt/ (S5 2R 2P Eompbefiohr 1)

5 Composition X achieved faster maximum whitening in half the number of treatments

and half the application time inspite of the fact that Composition C1 contained 33%

more peroxide whitening agent than Composition X (7.5% v. 5.0%).

This unexpected enhancement in Composition X of whitening efficacy over

10  Composition C1 is believed to 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 solid content of the Composition X formula as compared to Composition
C1 Thus, larger amounts of peroxide were delivered by Composition X to the teeth

15  per unit weight of paste. In addition, the peroxide ingredient in Composition X was
concentrated into the water soluble portion of the composition and it is this
concentrated portion which is believed to have diffused into the teeth to remove

intrinsic stain.

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

as Composition X and the same calcium pyrophosphate abrasive content.
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Tr eat ment s481214 Conposition X6.987.828. 078. 23 C2. 714. 265. 555. §43 MAY 2005
a4.477. J‘ﬁﬁ &6& %gOThe results recorded in Table Il indicate that although
the treat MBAL{EME’ (15 minutes) using Conposition X waBCHASPO03APIES cat nent
time (30 minutes) of Conposition O, 5 Conposition X achieved faster

maxi mum whitening in half the number of treatments and half the

application tine inspite of the fact that Conposition C contai ned 33%
nor e peroﬁﬂﬂbﬂ!&ﬁ@éwwn Conposition X (7.5%v. 5.0%. Th| s
unexpect e 0s X of cac

Conposi ti gln &bﬁi cacé’d)itﬁog%ty 8%1383% %01?%"&3%@%%%@%61@?? %ﬁ)ﬂ%om tion of

cal ci um p@dsmpdsmtshf&h@d Bnshssdldo cbm[ﬁfb”detsIO&ﬁpdéiﬂﬂoﬁ*Cl&QrthWotﬁeeﬁltﬁmaﬂ extrinsic
stain renoyal boost the_effective peroxide concentration delivered
ol Hody

i nsi de t hefl whgrgin oneresHoE§ Paa@rtgute;si CaraposBiandCL Brte AEIUES ¢ he
Conposist i g}%}}ﬁ%@ o] ger anounts
of pergX| 3%‘\?/8@(%3% EE+C?3@ é(?:l rrp05| t | on tOh ?ﬁeg{hd—?ﬁf\f&hggr unit wei ght
of paste. patientddsdd Gompmstmorpxrfopcﬁﬂimmmmutbd Ioﬁdet daﬂly Qooposhiatie @as X was
concentrated into.th ter. _so] ubl e portion e conposjtion and it is
this conceé'ﬁtura%fjé’&%@r%cﬁ‘i‘dv@i ¥ pelng Valee e q@ﬂ’é@@@?ﬁ?@%ea B¢ nto the
teeth to r@smMiere shihhmsdGnShslenn 20 It is further noted that the dual
conponent Conposition X when conpared to the single conponent Conposition

C al so provi ded Si gn| f [ cant I y faster gr eater vvhi teni ng eff| cacy t han
Conposi t | prr—€=at-tHott oSt r ; HH AS

Conpositijon X and the sane calciump eosphate abraS| ve content 16 13
MAY 2005 WD 2004/ 028500 PCT/ USZO@gA@@;d@@hgﬁdy Il - In Vivo Assessngnt The
whi t eni ng efficacy of Conposition X conposed of equal weight ampunt s of

Conmponentjs A and B was al so conpared to Conma®&hged on C | AvérageMhadeekj human
clinical fstudy wherein one celveragé 9 pat i efitade Ggidel ConpoJhiidedthafigk thfrty

nm nut es Shade at After Day : After Day
Composition Baseline -5 7 14 5 7 14
X D3 7.67 615 488 358 492 619
C1 D3 806 611 422 228 392 566
10

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

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

Tooth Sensitivity and Gum Irritation Study
In addition to enhanced efficacy, the patients in the tooth whitening study using

Composition X as described above reported less gingival irritation and tooth
20 sensitivity than patients using Composition C1. The patients involved in the study
rated their tooth sensitivity and gingival irritation on a scale of zero (none) to 5, the
higher the number, the greater the tooth sensitivity and gingival irritation experienced
by the patient involved in the study. Patient rated their perception of tooth sensitivity
and gingival irritation using this scale before using the product (baseline) and after
25  using the product for 7 days and 14 days. The patient ratings of gum irritation and
tooth sensitivity minus the baseline ratings are recorded in Table IV below.
17




5 twice daily according to the manufacturer's instruction. e Mo 2085 |
wth 12 atients used Conposition X for fifteen mnutes once daily. Tooth
shade vvas"e 020M4{028%08d after 0, 5, 7 and 14 days using a DETUS2MPEINET Vit a
shade guide. The results are sunmarized in Table I11. Table Il Shade

@ui de Change Average Average Shade CGuide Shade at After Day Conposition
Baseline 5 7 14 X D3 Cl1 D3 10 Average Shade Cuide Change After Day 5 7 14
767615488358492619 806611422228392566Theresu|ts
recor ded p-a=—t¢ - -ha : € - Ga6Y-
Conposi tifon X was directional | y bet fréFL]’EWan Corrp05| tion d and
statistigally better ClahgeSn thathsersitivily. 8 ghm bvitalien romndadetist er whi t eni
efficacy [since both the appl bgﬁthirgg}ionti me and nunmbei,gf sdabiRakyTENt S
Conposi tijon X was one quarter thpgy of 15 Conposition Clp4gl5 m nutes
dai ly ver SUSoxﬂl&slﬁbmut es twnce da| ly). 1‘Eoot h Sensit1vity and Gum I rr|
St Udy | n (Addl t: LI} L J CIIII(AI &u CI l \J(A\.’y L IIC aultr1rT ol I II IIL; L T \ln
study usijng CoOnposi t|i on as desgcri bedo above repgr ed | ess gi ﬁgl val
irritatign andCtooth (20 sehblitivity thaid pat| ents 0@8i ng Conpediddi on |[A. The
pati ents Tnvolved in tne study ated Thel T tootn SensrtTvity and gi ngi val
irritation on a scale of zero (none) to 5, the higher the nunber, the
greater t Ratingsfdr guensiitaiion ayd woth @hsigkri\tzsawaerlowwfoh‘omnp&qiém Enced by the

ient involv inth : r r n_of h
ggf’ls?t ;[ Vi tcxp%lpage o cmtnpgsﬁci;[nllJ E‘X at %t daysa'i'ﬁ leve S'of tddy gc% 1tti|v?ty ré)portteg ot

5 for composition X 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.
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and gingival irritation using this scale before using the produtt "
vE'S MAY. 2005

(baselin % r 25 using the product for 7 days and 14 da
pati ent Sg?I%H g)%%%’(&gum irritation and tooth sensitivitJCHURYOHHDHasel i ne

ratings are recorded in Table IV below. 17 1 3 MAY 2005 WD 2004/ 028500
PCT/ US2003/ 030165 TABLE 1V Change in tooth sensitivity and gumirritation
frombaseline Gumirritation Tooth Sensitivity Day Day Conposition 7 14 7
14 X-0.080.00- 0.62-0.46 Cl+ 1.11+ KIAMSO0+ 0.33 Ratings for gum

irritatio ﬁﬂﬁh ensitivity were |l ower for conposition X conpared to
conpositimﬁ%qsé da%d 14 days. The levels of tooth sensitivity reported 5

for conposition X at 7 and 14 days were negative (lower than the reported
basel ine val ues), suggesting that the desensitizing agent present in the
conposi ti dn AcHiREeINPIEBE qlﬁﬂélgl#'f?iQDFHHOFIF%P@VH@IMWM@QQWHIWT%S plfigacy1s WO

20041 038500 Gyt EhGHAPihd BouiolMN? o RETLNRAQRS 030165 1. A

dual conponent e conposition provi nhance ing efficacy
5 and ni ni matomgprigidwdla separattythantamed firgatibecue dentifrice tompoddedt conposi tion

bei ng conprised ,of a separat el intained first aqueous dentifrice
conponent cﬁ?ﬂt%ﬁ”rﬁgr?g}’eégﬁg? W@ﬁ&ﬁ%ﬁﬁ%aﬁﬁﬁswl%ﬁ?%ﬁtﬂe #ilithsn conpati bl e

Wi th the pepaykide a88d secobf QRbus ALRANS: SGRbdehi &RARRABANRMsERMAI Ni NG &
desensi ti zi ng conpound and gn abr asi vec I nconﬁatf@l e \E\iﬁt ht ng peroxi de
conpound mepgnpoqndeand an abrasive incompatible with the peroxide compound whereby the
10 components when mixed and combined for the first time and exposed to the:
surface of teeth, an enhanced whitening effect is rapidly obtained in the

substantial absence of tooth sensitivity and gum irritation.

2. The composition of claim 1 wherein the peroxide compound is hydrogen

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

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

20 comprised on one or more calcium phosphate salts.

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

pyrophosphate.

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

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

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

adjusted with an alkali metal hydroxide or carbonate salt.

19




10 conponents when m xed and conbined for the first tinme and expds&qqmogug}y
surface of teeth, an enhanced whitening effect is rapidly obtained in the
subst ant i %P 2899428398 of tooth sensitivity and gumirritaPCBAS23/03HES
conposition of claim1 wherein the peroxide conpound is hydrogen 15
peroxide. 3. The conposition of claim1l wherein the peroxide conpound is
urea peroxide. . 4. The conposition of claim1l wherein the peroxide

conpat i bl &.dBeaminymsiipatof olaim 1 Wikreintipr ¢oneehiration o pavxide compaingd um
phosphate salts. 5. The conpositjon of claim4 wherein the cal cium
phosphat e saPfes¢tig fego nr‘%ﬁ% € SREpanenisragges T & (bt 8PEPYf clai m 1
wherein the %ﬁg%lﬂsi tizing conpound is a potassium salt. 7. The conposition
of claim6 wherein the potassiumsalt is potassiumnitrate. 30 8. The
conposition of claim1l wherein the pH of the second conponent dentrifice is
adjusted w I . | roxide or carbonate salt. 19 1 3 MAY 2003
w0 20081 o7kcRtReht@bn b AR AE BheriBoRBT 3l st Rring P e n-« he
concent r at | othooritiededeiiizeDaYOSnDLRES Tiorh B 1 hogagnbiigad dentifrice = -
conponents ranges from3 to about 30% by weight. 5 10. The conposition of
claiml1l wherein the concentration of desensitizing agent in the conbined
dentifriceqc ;s : . 0 I . nposi tion
of claim ill\;m@feﬂr%g{laﬁibgiggﬁggl gﬁgﬂgﬁlﬁlgp ygﬁé}s&egp{)&ggg% lsijpr:kesteﬁgﬁ tfs}e’gcond
dentifrice cesvpoddaitifrivhermynent adierebn raktiddhef the pepoixthz ihwhe et fi rst 10

conponent with the e present in the secopd conponent when the conponents
are comnbi nedc‘?lBPOI}Elg fth%?eo e3P @ﬁhﬁ"]@ece%‘gg%l?’%%t Bherthe SPMPoREtS) or to

fade, si gnabicN@nitinddter 8RSk 48 whIBAHS birBs Bk o}iE;ﬁlapﬁfé)éiﬂ&EEo?Qdét, ent and
conpletion of the whitening treatnent. 15 12. The conposition of claim10

wherein the p@raisigde thawuser ihgexbgustipr ofthe@e@xiderconttdt and completion of the
whitening treatment.

15  12. The composition of claim 10 wherein the peroxide reactive dye is FD&C Green
#3.

13. The composition of claim 1 wherein the pH of the first peroxide component is in
the range of about 4 to about 7 and the second component has a pH in the range of
20 about 8 to about 13.

14. The method for providing enhanced whitening efficacy and minimal gingival
irritation and tooth sensitivity, the method comprising preparing a dual component
composition comprised of a separately maintained first aqueous dentifrice

25 component containing a peroxide compound and an abrasive system compatible
with the peroxide and a second aqueous dentifrice component containing a
desensitizing compound and an abrasive incompatible with the peroxide
compound, mixing the components and contacting the mixed components with
the surface of teeth whereby an enhanced whitening effect is rapidly obtained in

30 the substantial absence of tooth sensitivity and gum irritation.

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

20



13. The conposition of claim1l wherein the pH of the first peroxl-@eMAY 2005
conponent hSZP';!]nO %?he range of about 4 to about 7 and the second conponent
has a pH VR2PHO¥MMge of 20 about 8 to about 13. 14. TRETHSZH3E3416}

provi di ng enhanced whitening efficacy and mnimal gingival irritation and
tooth sensitivity, the method conprising preparing a dual conponent
conposition conprised of a separately maintained first aqueous dentifrice
25 conponent containing a peroxi'de compound and an abrasive system

conpati bl e b rOX] nd.a.second. aqueous .dentifrice, conponent
cont ai ni nglg'%%églsntgﬁlgfilt%? gﬁlﬁﬂ&qgo%g%ﬂgleﬁamﬁﬁe %ﬁ?%oélin%s PrER BRO%KeD e with t he
peroxi de conpound, m xing the conponents and contacting the m xed

conmponent s Ag{rg tale sgrfaoe of teeth whereby an enhanced whitening effect
i s rapidl yl6btBs method 9f geimpd whemdn therabmsivaisyeameopipatibletwitisbasi ti vity and

gumirrgtati : f | ! | per oxi de conpound is
hydr ogen pergjgiroo’l‘é‘?e is $0SpARd A nBlor o S iam BBt Al 2000 050 Ta e The
met hod of claim 13 wherein the peroxide conpound is urea peroxide. 17. The
nmet hod of iun 13 erej n e .abragi ve. system conpatible with the 5

per oxi de igé-?tﬁ%PFQ@QOBFfaHHEE&hGFﬁ%@%&P Hﬁ?ﬁﬁ’gétﬁﬁé]itég%%ﬂl‘ﬂ@. 18. The

nmet hod of cl g BspMags ei n the cal ci um phosphate salt is calcium
pyrophosphate. 10 19. The method of claim 13 wherein the desensitizing
conpound is a potassiumsalt. 20. The method of claim 18 wherein the

pot assjtym s@l 4. i i i . 21. The.nethod of.claim13 erein the
pH of 1[ e g%c%%%ﬁlggl%ﬁgfrﬁ@ &gﬁﬁef’@?g@ CECNSIPEING GOROUAC 1§ 4 POIASSUI RS | et al
hydr oxi de or carbonate salt. 22. The nmethod of claim 13 wherein the
concentrat | of peroxi.de, conpound present.  in_the conbined dentifrice
conmponent s&‘igﬁ%@eﬁpgﬁgﬁ{% 1§ segrein twnnoiassismgialt is pgasgim Tieteret hod of clai m
13 wherein the concentration of desensitizing agent in the conbined
dentifrice conponents ranges from3 to 10% by wei ght. 24. The method of

cl ai m 13 whbrBienmethpd obglathe 18 edietdin thegEol the peoené bdmbondnh dergdfiend

dent | Tfg ce CoIRRREWim M kA Melal Al bPORbanas aff, O the peroxide in the

22. The method of claim 13 wherein the concentration of peroxide compound present

in the combined dentifrice components ranges from 3 to about 30% by weight.

20 23. The method of claim 13 wherein the concentration of desensitizing agent in the

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

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

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

25, The method of claim 22 wherein the reactive dye is FD&C Green #3.
30
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25 conponent with the dye in the second conponent when the conpondn:
mp y mp p 43?@'%05

conbi ned r tooth whitening causes the dye color to fade signalin
exhaust i 3%85?04{%r’1é50?)er0xi de content and conpl etion of thECW§?O@?{PW§;95
treatment. 25. The nethod of claim 22 wherein the reactive dye is FD&C

G een #3. 30 21 WO 2004/028500 13 MAY 2005 PCT/US2003/030165 26. The

met hod of claim 13 wherein the first peroxi de conponent has a pHin the
range of aBeulhemethodisdglaim 13twhsreie twfistasnprddeenmpenentimsptpH in thhe r ange of

about 8 to ahgie GF3aboRf4 to about 7, the second component has an pH in the range of
about 8 to about 13.
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