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NON- AQUEQUS LI QUID TOOTH WHI TENI NG COMPOSI Tl ON

BACKGROUNDOF THE I NVENTION 1. Field of the Invention
wabaos/oissventi on rel ates to stabl e nonaqueous | PQUUS2004/026217

tooth whitening conposition. 2. The Prior Art It has

becone desirable for a person's teeth to appear bri ght

or "whit _ooc et Iac a_high val ue_on

Yo ¢ end @A R R TR ST AR SO o oy ¢ e

may enjoy nore personal confidence and satisfaction

and may even enj%&dﬂéﬁﬁﬁNﬂég thRIINGERER@NCe. A tooth

is conprised of T ayer ard an outer

hard enanel l|ayer that is the protective |layer of the
1. tagébof fikantimpr! | ayer of a tooth is naturally an
opaque white or slightly off-white color. It is the
enanel |ayer that can becone stained or discol ored.
This ibkentimasites t@yteble abnajutastiiyuidtosthimpbisathgdomposition.
hydr oxyapatite mneral crystals that create a sonmewhat
porous surface. These hydroxyapatite crystals form
milheddtonitt hexagonal rods or prisns that nmake up the
enanel surface. As a result, the surface of the enanel

It hasLb%l}fgfﬁn% stﬁltaﬁtlag&bg} évqgsggah ARRGLSH op%ﬁ%enb%x&%@fb z?lclggahlgh

rous nature o
valuee}mathel'whimpess" iof ond'saiieethl IOmsvlmSateBthg‘e athéenhmyany more personal
[ scol ri n subst ances to perneate the enanel and
configfngE g fatis Reiiem B ey rese Sniog et gial AsSeigs can
occupy the n1croscop|c spaces and eventually alter the
col or of the tooth. subst ances that a person
A tooglpisfopaprisedoof angnees dpmlrcémra@d apjouter bardacnahapll lyydmh,atss the
r n ne's. tee
proteftﬁvrép}a e%i%g ﬁ'ﬂe t&dth! %ﬂy?fang l?ayero tL 05 1§ nat 113/ ap ohaque }ng or

acco pro

- slightlyhaftt-wirite cDIMSItrTEﬂleteﬁﬁtdeltl@y@ tiait BaroiRometsedidd.or desered. The

oducts or. substances_tend to accunul ate on the

enamglZyRs|0 fp 4ath Issomngged %fatyar%epaﬁlgrwrgraé@msta& tgalarealg a somewhat
porowR $G¥fadel efl'k?@ﬁﬂlrox% atfte f’hnéjrogz' néf;q‘ieszé/%dﬁgl r_ﬁcﬁls or prisms that

substances can t per e ena
makeplpdb¢ emanml sunfaeg rA'sdiuastdlty tlm\sarfacmmfth/ammcl ldyert presqua;nnmroscoplc

bl e di scol or t.i pn. of e.enanel of o S )
space? o BireS RV eEh e FETRe et Belish et AP @gE PFiBe enamel layeris
what BE@W StyinipChethgts BAd dlﬁ&ﬂ&'u?g']éﬁbﬁﬁﬂée% o pérfiteaithPéilePBAd discolor the
product or subst ance that woul d whiten the discol ored

tootht d0es¢ ramainingsubsiancen capeURY the migroseapic spaeesrand gventiglly alter the
color%f{l{%%& whi teni ng product that is to be used at hone
In private by the

Many substances that a person confronts or comes in contact with on a daily basis can "stain" or
reduce the "whiteness" of one's teeth. In particular, the foods, tobacco products and fluids that
one consumes tend to stain one's teeth. These products or substances tend to accumulate on the
enamel layer of the tooth and form a 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 the enamel of one's teeth. So long as the
discolored teeth are still healthy and do not pose any health risk or problem, a product or

substance that would whiten the discolored teeth would be advantageous.
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consuner be safe and easy to use and be stable and
retain its whitening efficacy during its storage on
WO edogiokssst ore shel ves as wel|l as over the peripdrok2008e26217
by the consuner. Products and substances that are
presently available to whiten teeth include a variety
- [
It 1s ﬁ%og%g%{tﬁ[ ?B{ a {o%ﬁ{ ‘gﬁllct)m rgglgztrt] ttﬁa? gsrtpn?le g?é&éat%%[ﬂe 6f in private by the
consaferdesafd amiLuaszy tosxsé atd bestatfje stiretin ge bvhlta'rheg effmaqdcmrtrg its

upon st raeloset rvvhl enin over time
Stora&é"‘béert%iﬁ SBB‘M Srpvaaﬂls&aeg%f ;b3 il cangumer.
relatively unstable. This tendency toward instability
of peroxide has limted the utility of aqueous I|iquid
Produgis a@wsubgtame@dlma@ Hresentiin a‘taelablngo wgemteethrinolode al varéety of
ore, ovi de

dlfferréng 1en I8 ['nt?tbtl‘xe H i hera%tlve {ngregfernec 2 RET x@ a?ﬁelngéormulated into an

enl

aquem ltqillitl @gluﬁ&h}Mkﬂé\R‘éQéelTHﬂieéd‘ﬁ{E&ﬁﬂtﬁlbdn&tcﬁﬁgmbﬁf@meﬂ whitehing
one aspect of this invention there is provided
efficagy WPRimE As BHOFE SOMRAHNGS I pIuCERS %‘Péuttf’é?ﬁﬁ@sfﬂta%ﬂy unstable. This

f
tend RS thsBblIR) o ERNEIP S b i BHARRTShARNS o whitening
produigtgfor avhintguiing pd'eith i It wooldytregnghly desisiblep thesifore, tetpgovide a stable
a@?'}#ﬁd to th &th eln su {hfICI ently viscous to
peroxl ﬁmg%mg']u %%ﬁ'l‘ Ve MHEUPEof the peroxi de
cont ai ni ng conp05| n & | surfaces. The
anhydrous |iquid t he present

i nvention provides a stable vehicle that prevents the
In acderdanmeowilt oreraspdct dhthispavantiod ehenmstpem'ndgd agebie ndma'qm@us dental

storage and befor.e a d on toot!
whitGhiet EFdiionorRES R Birers Gund sisaoisys HOUS peroxide
Whlté}ﬁ&’i@ ht nQA a'nﬁ @OR liRAd Wdrbpifii¢ Peymet, QMU\éﬁerﬁfon when applied to

di sintegrate t e peroxi de contalning |layer resulting
the tgeth beingipifticigatbovipessts to fswnc;m adhereple e@ntindeys haydroi theperoxide
|te effect. The non-aqueous
conta}ul%aﬁlgﬁj\g\?\%lge ngen(t:% %ﬁ ‘Bt the present invention
is a portable oral care tooth whi tener that can be
conveni ntl)ﬁmlal nted onto the tooth enanel surface.

The yhydrous, q‘ﬁg ToRhiAs prIEMT PhhePEeseHanY @bioR provides aablesyehicle
that Iadhe(rgé(;t(rl?t8 H? elﬂ) %Qn\g{g% (kj%g%éc:)ﬁt al m%%gggtuipe F%%get gbefore use:
Onceapplitdhen mfﬁamrfaye tthe saéllve as ¢he thethpaawxl siefavdiotvelnicinthe composition
v xten d of ti ., from. . .
is RGNt e Bvofte ST aaleu e nitbei P et " Rilingda a rapid
decoboifién bOME be@urdea@ﬁlcmh@ﬁﬁwmtvt&s iR wiRsathggteexi de
sour ce then whi tens the

The non-aqueous liquid whitening composition of the present invention is a portable oral care
tooth whitener that can be conveniently painted onto the tooth enamel surface. Upon the paint-
on application to the teeth, the applied nonaqueous liquid whitening composition forms an
adherent layer of peroxide containing suspension that has the capacity to release the peroxide
whitening agent over an extended period of time, e.g., from about 5 to about 30 minutes. The
applied layer adheres to the tooth surface whereby the released peroxide source then whitens the

teeth to which the composition is applied. The maintenance of the composition in a non-
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teeth to which the conposition is applied. The
mai nt enance of the conposition in a nonaqueous state
wW@r@sionsss1 a per oxi de source that is substanti abdpUsS2004/026217

stable to deconposition on storage. DESCRI PTI ON OF THE

PREFERRED EMBODI MENTS The term "hydrophilic" pol ymer

as | o herein . refers to an or i ol yjrer _whi.ch
sanele S pRYEfes 351 By h T Al ARl iy on
storag®0 grans of wat er at 25C. The term "hydrophobic"

pol ymer or "water-insol uble" polyner as enpl oyed

herein refers to an organi c pol ynmer which has a water

solubility B@g@ﬁg&%ﬁ @%{Eﬁ&‘hﬁr@wﬁfm}@slgr ans
of water at = herei n

means the presence of |ess than 109by wei ght water in
t he Jjon of the ention. The
The tegy BEbROHE oty 45 FEelived ARl Ghioi 4 ey Segyer which has a
!
wateP éb?lﬁ’tﬁﬁé) St Yéﬁét%%oﬁ%n@%?ﬂo eﬂ 10® Cgfﬁd{? bﬁ&@t@ﬁ%} %ﬁ@t %e term

storagé enabling the duct t pal nt e
"hydtaphbhic'sml&meeonMWaltaransndﬁUle”ambﬁhﬂas emphoyad herein =figps foeah organic

rs BT Bl Bt Bl 5 i s o waer
25°C. MMRI#D Wb R bs G0 ye?rﬂm]@acfnsttﬂg SEHCE bE|ckOhah 6% by weight

peroxide Is a liquid d?o I C po ymer se ect
watenant the csmpqzdmllcm@rtljemsm 1rd/|est}1m1' si bl e organi ¢ pol yners.

A m xture of polyners can be enpl oyed, and a content

of between about 1.0 to 50% of a hydrophobi c pol yner

The &ﬁﬁpd@mdnmfltmﬁésem fnlrer@tidnYis b QRRBbs sEsRABAR hidPmERBARGER
adhesion properties of the liquid tooth whitening

°°“S@mﬁb§“mngoﬁ°fa&bméh%ﬁ@ mehﬂﬁb@rhemamtwwm faptiygeae With a soft
apphtcggr Iglgﬁzgf ?)119& ﬁ{)F'l ?oraﬁﬁg Raé/exl Vg Q[h on preferably

scos tlon in the range
betmeen about 10, OOO cps to 600 OOO cps. Exanpl es of

onaqueous Iqu|d hydrOPhI|IC pol ymer vehicles
h@E3¥¥#gﬂiﬁhﬂﬁmﬂﬂgﬁ—ﬂﬂLﬂﬁﬂlﬂﬁactice of the present

In acb&ﬁ%ﬂe'vﬂﬁl {h@ %\)‘éﬁﬁ@ﬂ QBBlmtepyﬂqﬁlB?e(%MEQ U&hicle eay tH? g@rox de is a liquid

ymer s of et hyl ene oxide having the general
hydr paymecidloctad fine M@tem swiuble pné seater disprsibde/engamje polymers A

. h
mlxtﬁfveg?ﬁaweﬂ% S R Lo e e PR AR RN
hydréplﬁ)bloﬁrﬁ)l}aﬂ& can®0 mc‘ﬂtﬂﬁd wﬁm hyde&ifhi ol eno @ERHcS the@hesion
proxi mat e average npl ecul ar wei ght of the pol yner.

propp@pygﬁ the [igpid teeth »dutgning gomposition.

Nonaqueous hydrophilic polymers useful in the practice of the present invention preferably

provide a viscosity for the composition in the range between about 10,000 cps to 600,000 cps.

Examples of nonaqueous liquid hydrophilic polymer vehicles suitable for use in the practice of
the present invention includes polyethylene glycols, nonionic polymers of ethylene oxide

having the general formula:
HOCH,; (CH;0CH;),0H

wherein n represents the average number of oxyethylene groups. Polyethylene glycols available

from Dow Chemical are designated by a number such as 200, 300, 400, 600, 2000 which
3



10

15

20

25

30

300, 400 and 600 are clear viscous liquids at room
tenperature, and are preferred for use in the practice
wo@booslhesspr esent i nvention. A second preferred PCT/US2004/026217
nonaqueous |iquid hydrophilic polynmer used to prepare
the conposition of the present invention is conprised

repre et (RIS e AV DS POHV DR U DeCt chofistene glyeols 200,
300, 40Y 6nd 600 art bt DS ligHidy attodMaeBpéakirs QR hﬁéfli)?éfehéd for use in the

preferably chosen (with respect to a, b and c) such
practiqenf theyresenhipverfiotoxi de constituent conprises from
about 65 to about 75% by wei ght, of said copol yner
nol ecul e and the copol yner has an average nol ecul ar
A severidgin¢fernéd hormaquedns litjuid, yatdphidicglotymher Lise D@Grepaird the icbmposition of

copol.yner. being presepnt int liquid.tooth whiteni
the pEGRIGETERHiOR 1 SHRSBISED Shn et SelShIraPietic SRk cambeestof Bipylene
oxidé&ndﬂrﬁg*lgn@éxi&@@ﬂhémﬁ[@tUreS (23C). A particularly
desirabl e bl ock copolyner for use in the practice of

t he present HNEed04CiBsQu&eHeBlE comercially from

e ASEC AP B EER LA R
oxid@edngfirichtydoaipeisexiroia)abbht@sko abaut IBshyaReight, 654id¥opolymer

wei ght of the polyner. Typically, nonaqueous |i qui
molegylg raaé Hiel opolypiey hisran AvRrage BWlcsHi3r wpieht Pﬁfr@rﬁ@boutqZ,OOO to about

QM ar :
OGP YRR IR R BT AP G
concéntetiod thao thenentpositien v lkpidiat roomaemperatupds (23°C)r om about
55 to about 70% by wei ght. Adhesi on Enhanci ng Agents
Adhesi on enhanci ng agents are used in the conpositions
A Bl LSRN OGRS (RS pions
availpble comimeraiad hyofaern B AR @nd designated Rivirafleak1220geincic hasadniavatage

o THER SR BT B RLER l I5L ¥ Srges abous
65% biinekehn bNthed@Bmics. | Ncl ude col | oi dal silica conpounds

avai | abl e under tradenarks such as Cab-o-sil fumed
silica manufactured by Cabot Corporation and

A, A R e BB BB g
inverd®n@ragresent/in &147@nt afiffoiBydbout Slfo &6 by weiphn Bieferably, the liquid

[ f
polyr%grls %(rjeeprtese%l? in a%va%clju%*tjlote frorgl%f?out 55 to about 70% by weight.

Adhesion Enhancing Agents

Adhesion enhancing agents are used in the compositions of the present invention to enhance the
adhesive properties of the anhydrous hydrophilic polymers and include inorganic materials as
well as organic natural and synthetic polymers. Inorganic materials include amorphous silica
compounds which function as thickening agents include colloidal silica compounds available
under trademarks such as Cab-o-sil fumed silica manufactured by Cabot Corporation and
distributed by Lenape Chemical, bound Brook, NJ; Zeodent 165 from J.M. Huber Chemicals
Division, Havre de Grace, MD 21078; and Sylox 15 also known as Sylodent 15, available from
Davison Chemical Division of W.R. Grace Corporation, Baltimore, MD 21203.
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Davi son Chem cal Division of WR G ace Corporation,
Bal ti nore, MD 21203. A preferred anorphous, funed

wa@ dosossseonpound i s obtai nable in powder formPeDDR100€026217
Degussa Conpany under the trade designation "Aerosil”
Various types of Aerosils are avail abl e dependi ng on
the variations in the manufacturing process. Aerosil
200 is a hydrophilic funmed silica, having a surface

A préfefRéd %o@a@w fBRE SHEckdom dﬁﬁh@ sSobie£habBé MPowaler AN A6 the Degussa
particle size of about 10-12 nanoneters and a

Comempta@@é@ear@éaﬂwaa@% Sherpsibt Vasious Lypes of Acrapid aye available

depeHﬁlﬁé 8{1 'il?edva floﬁjsslﬁ thd mh\FaiAf g&isgf A(en)g 1866 ?seamlydrophlhc fumed
I'n ganlc pol yners use as adheésr on

silicg hinang ngrfa:garda&fmbe\itlﬂomsquatrh memrsapxtri gtam,ain dvemagp pasieletsize of

aboui&gﬁfaggfr}i@fx)(gnjggfg Iﬁg g c dr O% L}p@@l o lt¥)8 v uch g@@ﬂd gspreferred for

use 1ﬁ%eyﬂrh&1c@%fﬂleﬁﬂés\éﬂﬁh‘?ﬂemﬁﬂd acr y| ic acid copolymers.
Car boxypol ymethyl ene is a slightly acidic vinyl

pol ymer with active carboxyl groups. A
Orga%&r;%ﬁg‘g IUXJFE a@édﬁ&? ngnﬁgféﬁgclg%eglgr e fin tﬁ %rrégtlgﬁ oaﬁflé f):r%sent

res en |nven | r 0]

1nve1ﬁ(dndn©lt1@§]$ydr<bp‘lﬁl®dﬂpdl@rﬁlbrs&ﬁ(ﬂf @Caﬁ"ﬂérﬁém s@chﬂﬁ%afbbxymethylene polymers
appr oxl rmt el Sfé/%cfol yallyl sucrose that is_sold

SUCh@ﬁ agylie pad pe #AG 353 epobest Sahoxwplynpsphidere is a slightly
w2001 Pl U SRR, ELE BRI Rt e
the pravéicpottbe ptesenivmveniion isi axoipalyeeh yﬂacmzihnmctcmsa lenkied Ivath

such. as s such. as .b X ner a
appr g TR S8 BT ooy AN P DS AU yPdsdye rade
desigh@atisoCalbypadl 988] 91 BEBIFOGabaoh. ver sagel (bl end of

iquid paraffin, butene/ethylene/styrene hydrogenated

copol yrmer) acr yI ate and vinyl acetate polynmers and
HydrSBRMY B sROLYEL Y aR0G U RSandidd SRARRORIARR B fictice of
the pressntrisyensioh nmxhnb hydrophelsic nmmdrga\l,s sagh awaxeslsudomwees wyik mineral

o, 5T SRR s F AR B DS M, verse

(bler@ Of ¢ GidhabEFin MutéhelReh éﬁ%t}r@m@ﬂldk@g‘énﬁt@@cdﬁo?ﬁﬂ&b Eéfyﬁfe and vinyl
the liquid conp03|t|ons of” the "present invention

acetaéq- @olpmg@@nd cppplymgrsmniymméwamqmlmom polamiersgpuch as dlmethlcone
esent i nventio

siic TR BEe el b S sl B ey BPRDY R vims
acetdle é’ogogrnadas)ut 20% by wei ght. Anhydrous Whiteni ne Agent
Anhydrous whitening agents useful in the practice of
the present invention include anhydrous

Small amounts of an anhydrous solvent such as ethanol as well as humectants such as glycerin
may also be used to adjust the viscosity of the liquid compositions of the present invention and
are present in the nonaqueous liquid whitening compositions of the present invention in

amounts of about 0.1 to about 25% by weight and preferably about 0.3 to about 20% by weight.

Anhydrous Whitening Agent

Anhydrous whitening agents useful in the practice of the present invention include anhydrous

peroxide containing compounds such as urea peroxide, sodium percarbonate, sodium perborate
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per oxi de contai ni ng conpounds such as urea peroxide,

sodi um per carbonate, sodi um perborateand PVP-H O
waoopsloesses (hereinafter "PVP-H O "). PVP-H O bpt1rus2004/026217

l'inear and cross |linked conpl exes are known to the art

and are disclosed in US 3,376,1 0 and US 3,480, 557 and

and ng §cﬂ18ﬂ8§:§eq {B%e@%%%“?éﬁ%ﬁ&? g) 22‘&%{ X 'Sﬂag} gﬁé&? and cross linked

compléxes hredadwinrto e dt dxﬂ&ré%dﬁclo&édﬁn ’ISCB,B36,51(adnldeUS 3,480,557 and have

anhydrous envirgnnent. B osu
been g lflo?ﬂmﬂsglonago ritwatigace JhIsaRy §3 ?%gﬂﬁhf?’é’r#@z complexes are
dlSCl@&gnﬁ U@|§m037@t ¢8/p-ALQ, isREibYd ﬂ%ﬁ'an%&ﬁsee%v{rg’ﬁéﬁeﬂo |vaflélftf)osure to
O). The PVP- Cfconp l'ex is generally conprised
aque@fs fmbtmm@l)%abyl ﬂueuogqi rcayith, theiwhitenmgragenti dissnelatgn ento gedividual
el 801tk QT AP 00 SO D L8 B0 b o sho
80% Py =it pdIRViaRL pyerolidon@arkiNiee by W@IghOHz(Of. about 1 to
about 50% by wei ght and preferably about 10 to about
25% by wei ght. Surfactant Nonionic surfactants which
Th dio Rhga he & ing E5tiBosiforR of th t
c BAFUGATALRNE g ) R, ATPOAIIE A of o prsn
invera@am 8 camgn@gatenay pbeutdl tbyibetithQ% by weight awl prbfietabhyeatmut 10 to about
250/&I avor |f included in the liquid whitening
0 ‘tion. A particul arly useful nonionic surfactant
is a wat er sol ubl e pol yoxyet hyl ene nonoest er of
sorbitol wth a C10 C18 fatty acid, marketed

Surfactamr ci al under the Tween trademark. The Tween
Nom&'fﬁ'c':sglff{)&%ﬁfw?{ 1 o nipal §1e%1tt% SO{Igeggéﬁé:%lﬁg ?%tbg %SE§ quﬁbcihzmg,

dispepsirg) emulsifired yndowettihg agonrscens tagy espe@ﬁid}e«fdeWd dtbhﬂii)lmﬁa flavor if

. 0- 30 referably about .20, | es eneoxi de,

mdu%‘ﬁlemfﬂé\? F 9“198\’1’&6{"%5 cpmaP§ition PG’&‘&P@B‘WFG %{F%B‘}(ﬁqa@ 15a

watela&ihﬂ)le FRYyoRGetRAEM RbEEksRE ofideBitI MAEAC1 Bt 18 Fat rabl‘a marketed
mtic,” stearic, oleic acids. Polysorbate 20

g.
coml‘frwe@hum@) thesT\@%epémdamW &%@ffe’fqee durafmantmre ammblmsy)f Cl0to C18

r ef 0 t (20
fay N B8R AR KON KRBk Pl R RsoP sy st
mon&steﬂ cofideniayd with gbdut 0B 0ppri@ata hyoud 26, holed OPethylendixgiet The fatty
the liquid conposition. Flavor The nonagueous

acid &:hamtt? IpMracasioRy IB‘?frPﬁéfé’Pﬂ’ iracsh) maydespREet of HalEatuh e-8.
laungﬁgln‘rﬁ ie St&PR! @Ak a idE ?éﬁggdrﬂﬂe 30 ?@% hT&/'eéH’ 568 Qspﬁgigﬂ% ?referred and

are used In e practice o e pres rnven
is compminlydeferred to as polyoxyethylene (20) sorbitan monolaurate The nonionic surfactant

constitutes about 0 to 50% by weight and preferably 0.5 to 40% by weight of the liquid

composition.

Flavor

The nonaqueous liquid whitening composition of the present invention may also contain a
flavoring agent. Flavoring agents that are used in the practice of the present invention include
essential oils as well as various flavoring aldehydes, esters, alcohols, and similar materials.
Examples of the essential oils include oils of spearmint, peppermint, wintergreen, sassafras,

clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange. Also useful
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essential oils as well as various flavoring al dehydes,
esters, alcohols, and simlar materials. Exanpl es of

wo b@sesssent i al oils include oils of spearm nt,PCT/US2004/026217
pepperm nt, w ntergreen, sassafras, clove, sage,
eucal yptus, marjoram cinnanon, |enon, |ine,

e B RERTS a0, AP APAHER. OB TE B AR mpiovet

are tW'pEp&?ﬂhﬁ)’@@arﬂﬁﬁt dndevifletGedl TMRERLOARHAgent is incorporated in
pearm nt and wi ntergreen. The flavoring agent is

the wmt@@ms diguidecomngsiting o etpé%mgnvqnéfen @t &epnsentratiogpfgpout 0.1 to

sbou} 0 R P bR el 71 FEPERN P A b 1100

about 0.5% by wei ght A sweet eni ng rraterl al is also
mat er i

enpl.oyed as.a toth flavo
A swaRpRk P L& A Fo Gy as o qrB el 1o s MK Earerial. Suitable

sweekdhel gRn AFH WileS RN A dinc A8 saHTIR ¥ REES, Qodit] dylcRimate, xylitol,
artien, D-tryptophan, aspartane,

penl@andemm,e@pmq, Hihytitokkalcdnes euxhtheriike siniconeengrations of about
b b, Q1 t % i di um saccharin is

0.01 ﬁ) ﬁ#&er r é" “ﬁ? nggﬁgﬂl#e%aﬁéhﬁm% QP%?f?Kﬁfat eni ng conposition
of the present invention is prepared in the formof a

fl owabl e vi scous |iquid suspen5|on containing the
The ygragusaus fasideriiicams compayHeR ebihg SreseriAnYeHtion s Riggared in the form

ofa ﬂ@\f?ﬁﬂ?e @%&J)é 1&61&%&5%%&1%&@%& wﬁlt@nlﬁgfa%er@ BRA {s Pﬁ’éd as such to

i cation by the user, eaves oat | ng
the us¢re teteth askbyl paguing thmtepthrvsntlnms@appheatbebmkh Application by tHep user,

o P BBy SHe TSRl E T STed S8 e stow
releafd O 19JTQ0 tNUppEBd fidtH SiRatdiR e hydrbes WRRdIngédm@Sound PRoviding
| ayer of |iquid peroxide contalnlng suspensi on

prolangpd whitening trpaigieaiddfdhe wothsies-t i ng thereto an
unacceptabl e taste or texture, rendering it unpl easant
to the user and adheres strongly to tooth enanel. The
The byapd highgiparexideddntaniapshspensiarantainmb mgredienr impaninghhereto an

wnacESpIFH B SB USRI Y ke e Biherss stongly o tooth

enam)| Tﬁ‘é‘ét@ eI{sﬁﬁME Eutﬁ@fénﬂ‘ﬂ/ ViscduB ahé hardaént feﬁ&f‘g‘ﬁsto COAATR Bthe teeth for a
applied by the I'ips and tongue. Wile the |ayer of

periogdtinmsd fqrueqemgle\mputeimow@omo%%omutqs emefifect iarwhplening resutt@nd will
remsfJ t%g forcgstcomrﬂgrtlr ls) 1e|d rﬁlenfast | t | on é?ﬁ?fe tgh hygrdofn a%phed liquid

ion ca
Whltémlxhg compositfona s slxdees te u@ér is tcﬁlféﬁafncﬁ'@ﬁ arhasl’w@ioﬁm?he whltemng
procedures such as br ushi ng rinsing wt

compASHIRSER be FENRtedas And When @eqmﬁedp phwdl bpan @@@iqyngent of standard oral
hyglén%lp?@éﬁﬁe@mté b?&b‘ﬂir%'g{?%? rﬁlgﬁ% &lith & a1éneli Wouthwash. While in

rel'atively constant e’ an n concentration
placesthE Coatingntleades egdnts/aingained théreimct a stoai, melatévabywednsfantrate and in

concglg?atitog esttnthcient effectively to effect stain removal from the teeth.

Peroxide Activators

Peroxide decomposition activators such as sodium bicarbonate, sodium carbonate, manganese
gluconate may be incorporated in the liquid whitening gel composition of the present invention.

The activator is relatively nonactive with the peroxide whitening agent when present in the
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Per oxi de Activators Peroxi de deconposition activators
such as sodi um bi carbonate, sodi um carbonat e,

woegamsse gl uconate may be incorporated in thectusdo26217
whi t eni ng gel conposition of the present invention.
The activator is relatively nonactive with the

er oxi de ni ng agenf when ent in thestore
storef ShanEo U RSB BoLe £ T B o ROt Difsectivator
funcﬁ?&ﬂ’%’ fdabd WIS they%?o)@&it fo\raleNe ok YBmtwiIRShé ﬁqﬁlﬁaﬂﬁteﬁln‘gf&omposmon

he peroxide to rel ease oxygen when the [i
apphmh ia hptesth iseaplested with salbbyd indbe el ¢avityt dbe nerpyde activator is present

in thegl gﬁ-%eggs l}{\ég}l cgr%éé)s;{t?or{ i t&p&e% iy nv%ﬁ't‘f& é{lai c-églgedn‘?rg igﬁ%fja%out 0to

about DOVPOIB) Weight amfd préferaphyesent 1 torabemt 5 %nbya-tveight.
concentration of about O to about %y wei ght and
preferably about 1 to about 5 % by weight. O her
Othel [HIFGENEW Bicktla§be TR it ate e Bl BlaSehitedi r%%*b%rd gitib of th t
© H%Fenphg cgnpoglflonqggathe pregent ané f°.nc 8 eepresen
lnveramyl 1m1udetmlym£1ﬂm maﬂesalc oqmnmmly ussé ih the ordi earsrfatmudatiams. These
crobi al

inlug Mo b RAE TR Sr BPROM ar NB ek BHRe FopPot Ac Al gtanmous slts

suchb GO Qlttates alnt SulpHaw, Afic Zlybiaate] JodRineziné citateSaddinbus
zinc glycinate, sodiumzinc citrate and stannous

PYTopiins SHHEUNAring syiEstfagtranidagqler guaternay argpiniyy §ppounds, such
as cegﬁﬁﬁrﬁilﬁrg%ycgmnﬁlg H&O Hﬂ:ﬂsas cﬁlﬂm}o?ﬁ gﬁﬁlc@ﬁ’aﬁé Qe tide,

I's- guani such as ¢
octerddigé, ladomndine, antiémbgemhmbbwphendm cmmmmndad elxolrhsmez naetitylenebis-(4-

chlorggt-ﬁ%e f ahgtgog)_k;) | Stp Bgﬂqgg}lag)rg o%ﬁ é%&lljlyrofen ﬂurblprofen aspirin,

indomBthhdiné bt@”'ﬁﬁt‘i&h)és AGAR P iCddAin | bushet SMagnesium- and stannous
flurbi profen, aspirin, i ndomet haci ne etc.; anticaries

: ﬂuora@em@eﬂmﬂea,sdlw@m monOEHW@pmﬁphatﬁa@m@silwnm@ phosphate; plaque

buffeﬁ%%ﬁﬁ%’ ﬁr ﬁ%q?ctﬁg}n%? &rg %{ r%?hongbag glﬁéj g@r(h ltum polyacrylates;

Iuorob

vitanfih@s)ich abMifagris Cs plaht a&rat:ltrsﬁ@:seﬁs&izimgmgehapé at pota@@drﬁ icltixe,

gl ycerophosphat e and strontjum pol yacryl ates; vitam ns
potasSiyihchlafiag, PAfSTIUIE A RleROtASI TR PICAEbORRIS YRSt IR ¥glate, potassium
nitraR3G8 sFontfim? saltspﬁ’%eﬁf%séffégﬁ\% Jg'éﬁltsﬁ enpa@t:ﬁ\%ﬁ'lhy Hichs géf‘l ?ﬁosphate salts

potassiumtartrate, potassium bicarbonate, potass
including| the mongati Asisind etra dlkali metahdldsatmroqmwmrpwmhosphamgmdt s
ntal calculus s

wipofppERIEHET ol e S e BRIGTEHS: FRE0% ienypes sypyas papain,
glucdadiylRepdpasifyingagdits, PitehcaETBsIbHAR E%@h%%@&ﬁbﬁﬂ@ ictftoviding salts

trlpolyphosphate salts; bionolecu
havingantispriescithicacy swahi assadian ﬂ@ﬁ@?r@%a%mﬂw®ab ginfluoride such as

gmnghyﬁgég%Jase opaci fyi ng agents, pignents, coloring
gents and fluoride ion providing salts having
antlcarles ef fi cacy such as sodium fluoride, potassium

flu e, a tin fluoride such as
Composn l0n reparatlon

The nonaqueous liquid whitening compositions of the present invention are prepared by adding
and mixing the ingredients of the composition in a suitable vessel such as a stainless steel tank
provided with a mixer. In the preparation of the liquid whitening composition, the ingredients
are advantageously added to the mixer in the following order: hydrophilic polymer, anhydrous

peroxide compound whitening agent, adhesive enhancer, peroxide activation and any desired
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stannous fluoride. Conposition Preparation The
nonaqueous |iquid whitening conpositions of the

w@e@semsIi nventi on are prepared by addi ng and PCRUSD04/026217

the ingredients of the conposition in a suitable
vessel such as a stainless steeI tank provided with a

xer t he pre tion the itenin
NavfigkissPeRgieT ARG TeAuhets SR dienapged iR ERD 28Ry ded
dispériohRelutibxer in the foll owi ng order: hydrophlllc
pol ymer, anhydrous peroxi de conmpound whiteni ng agent,
adhesi ve enhancer, peroxide activation and any

The ?{:e delt %Uell Ipfs 1?195tr%’fedso}?qﬁé f‘onl‘?)(vmlﬁ &Q(gmyleg rb‘ﬁglsﬁ{}lggq lﬁe't']?rgir%ed thereby.

en nlxe orma hHonogeneous persi o
Exaihipte present invention is illustrated by the follomﬁng

A exanmpl es bﬁ i.s nat to be limted thereb @ﬁ npl e ¢ A . .

SeEgy pliauit W ERIPHPYRT QEFATMRYSPLONK POEPrERATE LSRG Bigangegignts listed in

TablPi 8PBwed using the ingredients listed in Table I
bel ow. TABLE | W. % Conposition ABCDEFG
Ingredient PEG 400 71.20 33. 50 51.50 21.50 12 50 37.00

LD 1

I_UI yUl. llyl CT11C7 I_UI VA A U[Jyl CT1CT I CUOMJUI yIICI

50. 00 60.00 35.00 54.5 Anorphougt5|llca** 3.00 1.50
3.00 1.50 0.50 3.00 - Sodium percarbonate 24.00 24.00
24.00 25.00 25.00 24.00 24.00 Vinyl acetate comodeyner

ComBRH 5750 - pol yoxyet iyl ene Sorbi Pance® - oo (¥ T ©
Ingredient . . . Dj met hi cone (350 cst) - - - - - - 20.00

ijﬁ%P/VA Coporymer == - U U0 =5 507 53500 5050 2150 1250 37.00 -
Polyethylene/Polypropylene block copolymer* - -—- -- 50.00 60.00 35.00 545
Amorphous silica** 3.00 1.50 3.00 1.50 0.50 3.00 --
Sodium percarbonate 2400 24.00 2400 2500 2500 24.00 24.00
Vinyl acetate copolymer 0.50 - - - - - -
Anhydrous ethyl alcohol 0.50 -~ -- 0.50 0.50 -- -
Polyoxyethylene sorbitan*** - 40.00 - - - - -
Dimethicone (350 cst) | -- -- -- - -- -- 20.00
PVP/VA copolymer -- - 20.00 - - - -
Petrolatum - -- - - | - - -
Na saccharin 0.80 1.00 1.00 1.00 1.00 1.00 1.00
Flavor - - 0.50 0.50 050 - 0.5

*  Pluraflo L-1220
**  Aerosil 200
*** Polysorbate 60

Stability

The shelf stability of the nonaqueous liquid whitening composition of Table I was determined

by packaging the composition in sealed plastic bottles and exposing the bottles to 120°F. The
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Na saccharin 0.80 1.00 1.00 1.00 1.00 1.00 1.00 Fl avor

- -- 0.50 0.50 0.50 - 0.5 * Pluraflo L-1220 ** Aerosi
wWQ@0@sn18s9P0l ysorbate 60 Stability The shel f stedi/Us1094/026217

of the nonaqueous |iquid whitening conposition of

Tabl e | was determ ned by packagi ng the conposition in

|l ed pl asti.c bottl and, exposi the bottles t
percqry dyrdropn BRP KSR FEoRVEFS FOR e ) DR QU TTIcRG argsifipD et week
expdshi@b eriftirdties BH1 ZPRReGHAINGA usih RidomeftidEidktiSX PPSpeRoxide
to tenperatures of 120 F determ ned using |odonetric

recovgry restiitpindicuied thas thamenaquesus liavig whitsningsompasitiansdg be efficacious
whith G pormRod R SV Rerd WS oh bR hie SRTRRE eingPiy O 1207

weeks of storage at the el evated tenperature of 120 F

The whitening efficacy of the Iiquid conposjitions was
The waitening pigacisofithe Hqwd spmpasitonsaras dsferminsdusiag|agluplicate pair of

. i . s 5

nowlEA B35 ARSATRAR. oy bP gy i NG SEIBLN )

The heviee afnng]l bkdkd weshdbyaisddafiresaly sttEnequsary ansdsablisiskethining protocol
stajning.protocol (lndiana.Universjt ndi anapol i s,

iy Uy Rifaiipan, 1N R e 15l b it G anstcnd s closely

as p&kmﬁora@m%ﬁéﬂhm%i@ fa cﬂmﬁbrﬁﬁﬁet@ﬂlﬂfﬁhbl@@@f{-mzﬁ&ea on initial L*,
chromaneter (Mnolta CR-321) based on initial L*, a*

a* anghi* prluess CIRISABE! EheaB)nitiattvabies ivere typicalipal e 25y &* = 3.00, and b*

= 5(%{%83%61:' g 3,oé:r,*ag==0%60,ga%g bg‘:= iOé 886 L,?zﬂg) V:%Tueg WSGBGOI\%S%SSIEC *foir times at
slight®rdifferslucatidné onlthetsuffese @ftthebdvity énantdl bibekd. ng

| ocati ons on the surface of the bovine enanel bl ocks.
To sinulate the saliva of the hunman nout h, an

To sBhllhdeithd @iva 8F ih¥ Rubidh ffurts Gh Ukt i1 @?iﬁtlﬁ'ff%?%lﬁ‘ﬁoﬁ%gimained at
was prepared which contalined the salts usually present

37°C waspieparad svhidhevoatainetltix sadtk utwally ipeeskwvie kaliviacit tevelsnypical to the
@ man, sal i va. The bovi ne enanel bl ocks were placed in

leve %@“ﬂﬂB upansAieng the |iquid conpositions evenly
applied using a brush, the anount of product applied
bei ng determ ned using the weight difference of the

The bovihaemenel blickwweregrladefién thedtolw ewdls add therliquid compfositiod®evenly

e.initia @nd fina hronQFFter r.eadi

1.0, . .. )
appl{f sirig e oty e iyt o Bk Aghiefl e g epsmined R e M sight

diffeterlcbbf the container. Flow over the teeth was 0.6 ml/min. for 30 min. Average initial

and final chromometer readings were used to calculate AE according to AE = ((L¢- Li)2 + (bg-

b)* + (af-ai)z)/z. The final AE reported was the average over all observations after the rejection

of outliers using the Student's test (95% confidence level). The results are recorded in Table II
below. For purposes of comparison, the whitening efficacy test procedure of Example I was
repeated with the exception that a commercially available aqueous paint-on tooth whitening
composition designated composition X containing 6.75% by weight hydrogen peroxide was
also evaluated for whitening efficacy. The results of these evaluation tests are recorded in
Table II below.

10
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weademsys test (95% confidence |evel).
recorded in Table
the whitening efficacy test procedure of Exanple |

+ ) The

final DE reported was the average over

al |

observations after the rejection of outliers using the

bel ow. For purposes of conpari

repeated with the exception that a comercially
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son,
was

desi gnhat e
hydr ogen
ef fi cacy.
recor ded

A conpoSition X CpABmimi Ng 6. /5% by Wel
per oxi de was al so eval uated for whiten
The resul ts oWhittnbgdifficaeyl uati on tests

n Tabl e bel ow TABLE Whitening Efficac
Lighd Gl Bormdap 17 R 17 C 17 D 340K 20 E

hht
ng
ar e

y
26 G

Liquid Ge
26 X 5.3

that the

of the pr
substanti
commer ci a
conposi ti
['iquid wh
" Conposi t
or sodi um
anhydr ous
nonaqueou

Y 5.3 The results recorded in Table
whi t eni Bg efficacy (DE) of the composit
esent ipvention (Conpositions A are
al |y nore efficacious than the conpar at
ly avaPl able |iquid tooth whitei ng
pns X aBd Y. Exanple Il A series2of anh
t eni ngygel conpositions desi gnated

ons I-5' were prepared with either PVP
per car Bonat e or conbi nati ons of2& he tw
per oxi de conpounds were incorposated i
s |iqui i nyl

i ndi cat e

ons
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ydr ous
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D
h a

med

pyrol i don
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vehicle in which a poly %
[vinyl acetate copolyner (PVP/VA) or f
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The r eBOT/US2084/626217

The results recorded in Table II indicate that the whitening efficacy (AE) of the compositions of

the present invention (Compositions A-G) are substantially more efficacious than the

comparative commercially available liquid tooth whitening compositions X and Y.

Example 11
A series of anhydrous liquid whitening gel compositions designated "Compositions I-O" were

prepared with either PVP-H,0, or sodium percarbonate or combinations of the two anhydrous

peroxide compounds were incorporated in a nonaqueous liquid vehicle in which a polyvinyl

pyrolidone/vinyl acetate copolymer (PVP/VA) or fumed silica was the rheology modifier. The

ingredients of these compositions are listed in Table III below.

TABLE III
Composition 1(Wt.%) J(Wt.%) K(Wt%) L(Wt%) MWt%) NWt%) O (Wt%)
Ingredients
Na percarbonate -- - -- -- 2 24 24
PVP-hydrogen peroxide 30 30 20 10 30 -- -
PEG 600 62.9 -- 73 85 64 70.9 72
PEG 400 -- 62.5 -- -- -- -- -
Fumed silica 5 5 5 3 3 5 3
NaHCO; 2 2 1 -- - -- --
NaCoO, -- -- - 1 - - -
PVP/VA polymer 0.1 0.5 1 1 1 0.1 1
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

11




i ngredients of these conpositions are listed in Table
P below. TABLEIIl Conmposition | (W.% J (W.% K
W@ WosAsskt (W. %9 M(W.%9 N (W.%9 (W.% | ngredi/ests4/026217

Na percarbonate - - - - 2 24 24 PVP-hydrogen peroxide

30 30 20 10 30 - -- PEG 600 62.9 73 85 64 70.9 72 PEG

400 ~ 62.5 - ~ ~ - Funed silica 555 3 35 3 NaHCO 2

21- - ~- NCO-- - --1- - -- PVP/VA polyner 0.1
Pre idn of Coxmpositio 100. 00 100.00 100.00 100.00

Q0P it

The Raeegeehone Ay W%rrsfﬁ&ﬁggé%ﬁbé BERERE 5BGpts Hm a stuny.

The Witthre0@atthe Reatddng absutF70rWwathToHfifitbus $@in ?wuashuehe PAVEE1,0, was
then heated to about 70 with continuous stirring until

5  fullytdigsolverbin tbe\B&ﬁ mipting. dihes BVPEGA ipalyntes iEdediothe PEG vehicle
follo?;v%ﬁ lrllyg Ec)ﬁ{:g;{d;)é%lc{) glgléd %ﬁ?igan dﬂ}ed }x urt r\]Neas :ﬁlEceg\g/gn?%e%l until lah homogenous
mlxm&aveis(fhﬂ@amabad 10hiinhites). fBﬂMﬂgteﬂﬂiﬂ@r (NaIGIU!Ug? WA@Sdcfeﬁrtﬂﬁié mixture at

(about m nutes) Sol i d activator was added to the
the Iggt ﬁ&aa?,@n%ﬁmir?ﬂeumg%m Y diggense frpckivator.ed uniformy,
di spense the activator. Preparation of Conpositions
N- O PVP/ VA pol ymer was di ssolved in the PEG vehicle
10 Prepairatiomsof €CompgsitiBasNeDsi | i ca was added fol | owed by

PVP@O/S Pﬁﬁ?ﬁ@%@é# oL PR P RTth Py Pt B yppecded

folloSel by @8ixin@ uRkiPMe MEixAir BB HRE ORUS1CEHITAS ‘S'o@iﬂlm Pét€arbonate was
whi teni ng efficacy _of the liquid whitening ge

then pddqd fp shq HRuIE apd stirzedfaPrepares h@m@gpne@,uswgnmwlﬁ@ teeth
foll owi ng the procedure of Exanple |I. TABLEIV

15 The whitening efficacy of the liquid whitening gel formulations I and J was determined using

bovine teeth following the procedure of Example 1.

TABLE IV

Whitening Efficacy

Liquid Gel Formula AE
I 20
J 20

20

12
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VWhitening Efficacy Liquid Gel Fornmula DE 1 20 J
20Cains What is clained is: . A stable, non-aqueous

wo p@giosssboot h whi t eni ng conposition suitabl e fPET/US2004/026217

application to a surface of a tooth in the oral cavity
conpri sing an anhydrous peroxi de conpound di spersed in
an orally acceptabl e anhydrous hydrophilic pol yner and
an adhesi on enhanci ng agent whi ch conposition when
applied topically to the tooth surface forns an
adherent | ayer containing the peroxi de conpound,
wherein sai d peroxi de conpQWifsi S thereafter rel eased
fromthe layer to effect tooth whitening. 2. The
conposition of claim11 wherein the anhydrous peroxide

Whatisefaguedlisi s sodi um percarbonate. 3. The conposition of

claim2 wherein the sodium percarbonate is present in
the conposition fromabout 1 to about we % 4. The

|
L. Acgrhiegionragneqs lignig tapth wmt@nmgwomema%ywaglrsfownﬂs@a@@ toa

sEPR O A GodtR i¥E/oH cavityRoompii %mﬁﬁydrbwbéi’dﬁm&é é’ddﬁbdhnd dispersed
mheregn t he

in BhiaLY ascgRapE HERp Sbronp ’ R AbAner e n g Behomphancing agent
wihidhgioimpiisition wiiee appligdaspitalytociie b sirfhcerfoeme am adlieeent layer

Qﬁﬁg{ qHz gf Qldgr@g bb dp% sal®pdloxi 9(%1% & dygrﬁl reaﬁér released
R R R T )

fieyithe payer toceffelct}f@pdil \phite)ﬂmgr i s pol yet hyl ene gl ycol 8.
The conp05|t|on of claim®6 wherein the anhydrous

hydr ophi.l.i c is.a liquid polyethyl ene
-TBQ COraposH 9%%@%%@ éROUé Bperdesiompgundrigegodium

pereafositei on of claim6 wherein the anhydrous |iquid
hydrophi lic polyner present in the conposition in an
anount from about 5 to about 85 weight % 10. The

. Tbe nmnpd)sitiimnofoﬂaim hthﬂ:irwlle salivm tpheadbdhats iiopresanh anthe ngmposition

ﬁ%ﬁﬁ@%wkfgﬁﬂkg_ é% The conposition of claim1

e ad esi enhanC|ng agent is a pol yvinyl

. The composition of claim 1 wherein the anhydrous peroxide compound is PVP/H,0,.

. The composition of claim 4 wherein the concentration of PVP/H,0, present in the

composition is from about 4 weight % to about 50 weight %.

. The composition of claim 1 wherein the anhydrous hydrophilic polymer is a liquid polymer.

. The composition of claim 1 wherein the anhydrous hydrophilic liquid polymer is

polyethylene glycol.

. The composition of claim 6 wherein the anhydrous hydrophilic polymer is a liquid

polyethylene oxide/polypropylene oxide block copolymer.

. The composition of claim 6 wherein the anhydrous liquid hydrophilic polymer present in

the composition in an amount from about 5 to about 85 weight %.

10. The composition of claim 1 wherein the adhesion enhancing agent is a fumed silica.

13
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pyrrolidone/vinyl acetate copolyner. 12. The
conposition of claim1l wherein the adhesi on enhanci ng

w@g®snissst a vi nyl acetate copol ynmer. 13. The PCT/US2004/026217

11.

12.

13.

14.

15.

16.

17.

18.

19.

conposition of claim1l wherein the adhesi on enhanci ng
agent is present in the conposition in an anount from
about 0.1 to about 4 weight % 14. The conposition of
claim1 further conprising a peroxide activator. 15.
Thh eompoptiei vf dainof whkmimthé 4dvdsenenhariches ggentax agelyvinyl
j: The conposition of claim 14
p?\ﬁe)frldeloﬁltﬁ éiffgfﬁom eylé%tlvator is 17. The conposition
of claim 14 wherein the peroxide activator is
T'EEB%B@ﬁﬁ‘or%MQQHﬁI Sherkhr thd BEheSRARARAACH Y holht i§ h%m ddktate
rein the peroxide activator is present in the
CE €-tion at a concentration of about 0 to about %y
wei ght. 19. A nethod for whitening a surface of a

Tthg g&tﬂgx\{fﬁ&} %Pc%}] [ i %%%remat)ne ;pi(lihee%%r | p}ﬁ%rgmgoa%%] 1S pbe)‘?éent n the

cgmposm«vn mgamameowbﬁpmmbpumlwmmum@mgm&e of a tooth
to be whitened; c) nmintaining the conposition in
contact with the surface of the tooth for a plurality
The campotiden plagnl furhspcomprisaigenpsag dp agti@tas. f or
multiple days to effect whitening of the tooth

lér(:(f)mposmon of claim 14 wherein the peroxide activator is NaHCOj;.

The composition of claim 14 wherein the peroxide activator is Na,HCOs.
The composition of claim 14 wherein the peroxide activator is manganese gluconate.

The composition of claim 14 wherein the peroxide activator is present in the composition at
a concentration of about 0 to about 10% by weight.

A method for whitening a surface of a tooth which comprises:

a) preparing a nonaqueous liquid tooth whitening composition of claim 1;

b) contacting the composition with a surface of a tooth to be whitened;

¢) maintaining the composition in contact with the surface of the tooth for a plurality of

minutes per day; and
d) repeating b and c for multiple days to effect whitening of the tooth surface.
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