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WD 2005/ 018591 PCTI US2004/ 026217 NON- AQUEQUS LI QUI D
TOOTH WHI TENI NG COVPCSI TI ON BACKGROUND OF THE
INVENTION 5 1. Field of the Invention This invention
relates to stabl e nonaqueous |iquid tooth whitening
wmedeissiton. 2. The Prior Art 10 It has becB@BEUS2004/026217
desirable for a person's teeth to appear bright or
"white". Society places a high value on the
" whi t eneggn-RbuLHEs BIdiis oo WGk CepirbstfibaWhi T e
may enj oy nmore personal confidence and satisfaction
and nmay even enjoy greater social acceptance. 15 A
tooth i s conpri s@BACKHGRUUNDDIETHEIINMENTIONMYEr and an
outer hard enanmel |ayer that is the protective |ayer
of the tooth. The enanel |ayer of a tooth is naturally
1. an Eigidvefihe gypationgr sl ightly off-white color. It is
the enarrel Iayer t hat can becorre stai ned or

ThlS 1]nveﬁvap 6?&2‘8 tg { f} Ple nggye | %uxd t ot{l %/hit 18{1&1 o%x? %ROS ed

cate
sonewhat porous surface These hydroxyapatlte
2. cryst@lisr A®rm m croscopi ¢ hexagonal rods or prisns
that 20 make up the enanel surface. As a result, the

rface, of .the enanel r pre en S m’ 1 as<o I C .
10 B b s BRaReRe FeerBra pghe oy RS SpPlpoos a high
valuk Ralthd Wiste RIS VfonOSetth € 0Rk whbe: tediRaRIwHiR YRSy ehjdy nvdié@personal
al  ows stai ning g ents and, di scol oring substances to

confideppandeativietion ARFHEN GIUSY STBIET $q5E! 2qCERIpREE: These
remai ni ng substances can occupy the m croscopi c spaces
and eventually alter the color of the tooth. 25 Many

A tostibis cempréssd phar inperlentiplayes ond aoeiter hord eemeklayds thap istthe t

prot¥dt vjx@ lagfgr & tﬂ@fo?t‘ﬁ tﬁlé brianted exSJf %'t&;th fna \#ﬁgf%%ﬁll(ﬂ% whi te or

one' s teet artlc

: shgltttybﬁf:whltmqmu dtis tlarmarﬁéldat}@stlmmn begme mmgccblend f.f be

t.eet h sub
ensipe) e B aS i hon g ST R R Byt R el S e
pordue faae PThdsk ﬁ&cﬁ’oiyabz[ﬁt@mftalt femt IﬁﬁtdacopTdﬂ@egcﬁthbﬂs dirgmsms that
and di scol or| 30 subst nce t hen rrreate t he
mak 5 0 PRI AGh 8 ST O SR P LS oA TDeY oepts gscopic
spackear foresHétwdefl B prisme. N bedieRdal tRat dﬁl§ ﬁ&b@sf khir® Bf Bk eﬁdﬁ&el layer is
enanel of one's teeth. So long as t di scol ore

what gllaws stiing pgepis 2R disealgrngubigere pﬁ%gf@teatme%@gi Cun Ciscolor the
tooth] PhesO tentiARY §IFstafceR EQMESEpyRhie microscopic spaces and eventually alter the

color of the tooth.

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.




substance that would whiten the discolored teeth would
be advantageous. 1 It is also essential that a tooth
whi tening product that is to be used at honme or in
private by the consunmer be safe and easy to use and
be stable and retain its whitening efficacy during its
storage on retail store shelves as well as over the
period of use by the consunmer. 5 Products and A
substances that are presently available to whiten

teeth include a variety of  different. ingredients. but .

t hdt ismlsmesspnidad thap a tqoﬁgw@éﬁng}gtpr?iuc t%ﬁ'b]ls Bg(l?ed%se%atg}?{m ok% Y pn\‘fate .by the
f oraud@ice e bdft Bnddasy Rise antsbd stahlé ahd reinits wirifenjpgstiEcapy during its
gel . These products, U r t 36 b L&HL RS,

o it goln ey Sl f R8s RS ey b cBRRe:
solutions are relatively unstable. This tendency

st OVBE fLictali abiskdnkas (RSt aREFreschilieathtiabll tomvhied tediie inohuidk i tvgriety of

of "aqueoys | 1,qui itenin 0 pr f [ [ ;
B e
pr aaguetans digsidatleionpeaser del. Whise proidngs PPApLSierageoiows theig yhitening
subs 1%@& oV t%ﬁj&sgﬂf&gie oot Y ifQuddils sbMMENTd:ONativelyrunstable. This
accordance wth one aspect, 01‘g th';[‘i%ft Veﬁxt' op tJ%Sﬁseliclu?dwhitening
pr dendgaey vardineiabiiy i aeiaeidn das Bt RATYE ST AY ,
10CONRBGichs forw Bl rugbleeth flowoald bk hightyi dusirahde, ttheseforgs foauevids a stable
a tooth.in. A 170 Y ) PVP/ 13202
ai et e ol PattibuFaIRE W) o
hydrophilic Iiquid polyner, and 20 b) an adhesion
enhanci ng agent conpr$sSVIMARYMOF THEDYNVENTION
pyrrolidone/vinyl acetate copolyner or a vinyl
acetate copol yner, which conposition when appli
1§ opincatdryartce withanh aspeetfei dusinvention thase BPREHE:2 Sl‘fajgfe?onz%lueous tooth
cont, ghdh o‘n?z%siﬂgﬁ QiaHR FSOFPRHAEN Whe BurRE Ok theth in the oral cavity
conpound i s thereafter released fromthe Ilayer to
ef f &€@EPIIBEt h whi t eni ng. The anhydrous |iquid .
hy dgyophi PVE/HRO0} Hisgrsediin trherally eepteble anksrdraue hydrophilie Hguid polymer,
a stable \éehi cle that prevents the deconposition of
t he per o de whi t eni ng agent during storage and before
280 use. Once applied on tooth surface, the saliva on
t heyy 00t 4 RIRGIBH erhkdiBcehtTonprising b pelyeybmsidlidore/ vigyl acetate

appl1ed w li.ytrr%%rtﬁ??}e‘]gin?lga?gt%e\égpoq{’mgljaSi ntegrate the

per oxi de®*®8

which composition when applied topically to tooth surfaces forms an adherent layer
25  containing the peroxide compound which peroxide compound is theteafter released from the

layer to effect tooth whitening.

The anhydrous liquid hydrophilic polymer of the present invention provides a stable vehicle
that prevents the decomposition of the peroxide whitening agent during storage and before
30  use. Once applied on tooth surface, the saliva on the tooth enamel surface to which the
composition is applied will either dissolve or disintegrate the peroxide containing layer
resulting in a rapid decomposition of the peroxide, which in turn provides the whitening

effect.

35  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
painton application to the teeth, the applied nonaqueous liquid whitening composition forms
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resulting in a rapid deconposition of the peroxide,
which in turn provides the whitening effect. } 35
The non-aqueous |iquid whitening conposition of the
present invention is a portable oral care tooth

whi tener that can be conveniently painted onto the
tooth enanel surface. Upon the painton application to
the teeth, the applied nonaqueous |iquid whitening
conposition forms 2 an adherent |ayer of peroxide

cont ai hi ng .suspgnsi on t hat .has the. |t :
S e A

of petoxide ehigpningfagennontrantexBnded natiodof e, erfi.fiane aboutf &o about 30
appl 6 lﬂﬁé%gg(l?egh%re‘? sdeRskd e tt&fv\?% furfé hBsebyerelbited peoxide source

rel’eased pe e ‘sourc t hen, whi.t ens, teeth t

whi then whigeng Gregerth 1o Bhch e SOBPesIPn 1%18’%‘.%@1 e amapigInds of the

5t hesompesitimEi 4 iddragueoud seerpraddeaysraddesoutse tit Beybsantially stable to
per oxi de S'%s[ ur ce, that is substantially stable to

dec ﬁ%lgg? 'on on orage. |In accordance with another

aspect of this invention, there is provided a nethod o

f O [ WR dr@4McE rith AnStbidrfagseRt eXfthia iventidn, vifeiecih prvided iaseghalidfor whitening

a) prepari ngnaqueo liquid tooth whitening
con%%@‘%f‘?%ﬂagtggtha‘g?‘?ﬂbé’glpg Bve; b) contacting the _
Loconposi trirgrring & hozaqsenus Hawd sfotlawhisening qpnestlighpt dfisgd above;

c) i nt&gﬁ%&g@ t%]@@(%rﬁ&mi@h / ﬁivxtiﬂ'hlchrbuffﬁlqetfcﬁratt?‘(ﬁh t0/bd Whitened;
surf’ace of the tpo or. a.plurali Q ny,e I :
day®) andRipaREbE FoRPostigR Lt ?ﬂn‘faﬁﬁﬁ% fhefSB'ifangr‘?uﬂﬁﬁ‘%P@ﬁ for a phurality of
daysirduees @&f &gt andhi t eni ng of the tooth surface, 15
DESCRI PTION.. BRELERRERHEMBEA MENES: Wik nin@lofthe tooth surface.
" hy rophr%%gggggﬁ&r)rg@s em%ll1 yed herein ref grng to an
1l%rgani ¢ pol ymer which has a water solubility of at

| east about OpPESORAPTIEN GIOTHE PREFERRED EMBODPMENTS
The term 20 "hydrophobi ¢ polyner or "water-insol ubl e"

pol ymer as enpl oyed herein refers to an organic |, ‘chh
pol Vetermiishohlis” olnaeens eanlesd|brsjn isfers 08 orgpgip polymer which has a
tab°%51;§9§b%lﬁlﬁt§%¥ 9@§asﬂ-%uﬂéra@"%a;§bgﬂ@%&arﬁﬁ of v2fiéz.at THRE. The term
erm "non- aqiequs" ag use erein e :
25 TRidobhah MOMy ot G U oo TREL s BA BB toanorgnic
of pdlgmpreisielnhasianwaertsolmhility of less than about one gram per 100 grams of water at
25°C, The term “non-aqueous” as used herein means the presence of less than 10% by weight

water in the composition of the present invention.

25  The composition of the present invention is a viscous suspension which maintains its
consistency during storage enabling the product to be painted on the tooth surface with a soft
applicator brush or applied from a coating layer ona strip.

Non-Agqueous Hydrophilic Liquid Polymer

30 In accordance with the invention a polymer employed as the vehicle for the peroxide is a
liquid hydrophilic polymer selected from water soluble and water dispersible organic
polymers. A mixture of polymers can be employed, and a content of between about 1.0 to
50% of a hydrophobic polymer can be included with a hydrophilic polymer to enhance the
adhesion properties of the liquid tooth whitening composition.




25 The conposition of the present invention is a

vi scous suspension which maintains its consistency

during storage enabling the product to be painted on-

the tooth surface with a soft applicator brush or

applied froma coating |layer on a strip. Non-A ueous R

dro hilic Li uid Polynmer 30 In accordance with the

i nvention a polyner enployed as the vehicle for the

peroxide is a liquid hydrophilic polynmer selected

fromwater soluble and water dispersible organic

pol yners. A m xture of polyners can be enpl oyed, and a

content of between about 1.0 to 50% of a hydrophobic

pol yemeueanhkrophilid prdgderainsefuldn hedraspibé of the prsentrinvertipn preferably

enhang 8e 4 O@cosﬁg ?&%ﬁeo&nﬂﬁr Qiaoﬁ 6% b 88 rdbe bliGedd :Sﬁéhﬂl ¢, @Rt dps to 600,000 cps.
whit'en § naqueous hydr ophi |

5po|yners useful in the practice of the present

i nV@M‘d o@h@fa@ﬁ@ﬁb Yiquip ﬂl@thioﬁlahapMymeDmhtcﬂresfsmtahﬁmEr use in the practice

%S%Oér%s%gt i ttIEQ é@@gg p(ﬁ?étﬁ@na q%}g ot %90199 gol‘§&§rs o? ethylene oxide

hydﬁwpunh3$ﬂ©®l§WQHMVehlcIes suitable for use in the
practice of the present |Hnmﬂg(@3&ogﬁgygﬂes
ol yet hyl ene cols, nonio rs of
i W g i da et P e R s b e etvools
10 avaidabéé from Dosp€hseinglsird MIgaMed bgennmhftremlbffs 200, 300, 400 600, 2000
@ﬁgglene groups. Pol yethyl ene glycols available
fron1 w Chem cal are designated by a nunber such as
200, 300, 400, 600, 2000 which 3a WO 2005/018591
PCTI US2004/ 026217 represents the approxi nate average
nol ecul ar wei ght of the polyner. Polyethylene glycols
200, 300, 400 and 600 are clear viscous liquids at
roomtenperature, and are preferred for use in the
practice of the present invention. 5 A second
preferred nonaqueous |iquid hydrophilic polyner used
to prepare the conposition of the present invention
is conprised of a water sol uble, nonionic block
copol ymer of ethylene oxide and propyl ene oxi de of
the fornmul a:
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HO( C2H40) a( C3H60) b( C2H40) cH The bl ock copol ymer is
preferably chosen (with respect to a, b and c) such

that the ethylene 10 oxide constituent conprises from
about 65 to about 75% by wei ght, of said copol yner
witptoepesg®1and t he copol yner has an average npPEBUPNP4/026217
wei ght of from about 2,000 to about 15,000, with the
copol ymer being present in the |iquid tooth whitening

. repl%gﬁi‘i%ocﬁé Lﬂp?&lhgte%'v‘%g%e ﬁ&@&ﬁaﬂ 't 8ftht P&tlymbh @olyet}iylene élycols 200,

onposition Is roomtenperatures (23
300pé®(1 and f08 eteyclede gisecals Iheu15$ gakore mmewmrp, ang arq prefeirpd fopase in the

esent invention is avail able
pra&fc@,‘%% hg?zﬁg%nd‘?% nBASF and designated Pluraflo L1220

mhlch has an average nol ecul ar MEIght of about 9, 800.

A 5%688%?% nBQaq\Rg? I%lﬁ‘gg %frﬁgfﬁﬁc Xl )usE% o(;;g(re aa\r/ee aggfﬁposmon of
the p@@tﬁm irentionlis cpphtishy of owhted mﬁblmhgmm’(m bkebk cdqm&ymer of ethylene

ed int 03| ions of the invention are
°Xl‘gern%’§é’ pyjeqe Sﬂgﬁﬂgtga‘?r@f’af rom about 5 to 85% by wei ght.
Preferably, EMECHL@QMGQLQQK&QQ[@}BFG present |n an
amount of from about 55 to about 70%.b

Thedorkcopplymemis RETHeP Iaghoses (Wit rmr%@é? 8P aéﬁwa ﬁ‘&hrﬂ@at Ssestidere

om@erc%ns&ﬁs&t l:&né]ﬁ’s%s ﬁ&meahfsls esoof 740 8y wefgﬁfe R’ sdid cgaa
to enhance t hesi ve pro erties he anh I ous

moliggule aipstihe Fepoptey im@ axprage melecider wenght gﬁﬁpv@ abawté’rqoézlt@ about

ls’ﬁb}vggn}%eg gﬁa?&l eri a?r% p?%%#uge gﬂgr p%‘(g}tl[sa"if1 gtklﬁflgg&xﬁg%ﬁ%n in such

concantipieimttist tidcomlpokitios i lajidea rddm hpetangesa@8i)s i ncl ude
colloidal silica conpounds avail able wunder tradenmarks
such as Cab-o-sil funmed silica manufactured by Cabot

A pS@icRaNPldsahb1a BBty ew&lmts@ﬁh d@ev rha&a@eth@lmxﬁaﬂmemmn is
pbound }érook NI ; Zevg(}mt 165 f p Huber Chemi cal s

bjs cqngherciply frem BATY @éélwwtezilfd%ﬂo &WOSW%& hasgm gy eraee
mo]'é&ﬁéﬁﬂvé?@at §Y 5&‘3?@%001 Sthe@Y@iobgiit olWe@fﬁen%Xﬂd%ocg@@?ag&l about

Di vi sI oh of R~ Grace Corporation, "Baltinore,
S‘Vthslghmof\rhﬁ}z@mmssgl PCT/ U52004/ 026217 A pr eferred
anor phous, fumed silica conpound is obtainable in
powder formfromthe Degussa Conpany under the trade
Typdceﬁy,gmaaciu@ws' 'limictisfkitdphﬂi\‘/aplyomsvahjqwgnmﬂoyAé iothe cempasgions of the

. allable endi n ri gk o

invét QN e Present I%S leargg%ng of f? ou\fs t%g% 0 gwel%n peﬁaltbllylz, éhe liquid

polfmm&e@reseﬂtumm arh@ink 0ercan slwut ate @betam% bglmmght.zoo
square neters per gram an average particle size of

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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about 10-12 nanoneters and a conpacted apparent
density of about 50 g/1 and is preferred for use in
the practice of the present invention. Organic
pol ynmers useful as adhesi on enhanci ng agents useful in
WhB0f0188%i ce of the present 10 invention i ncPEHES2004/026217
hydr ophi li ¢ polyners such as Carboners such as
car boxynet hyl ene polyners such as acrylic acid
polymers, and acrylic acid copol yners.
Car boxypol ynet hyl ene is a slightly acidic_vinyl
A ppaseryadeamonplions, femed/silicaenopprynd ig pbt@l@gble M powder form from the Degussa
h We
Cof Bl ARHIPRE DL EOBRE RnBHE TRkl 438 of Rerchils avgiabe
depamxiwg mmtha&armhuonmsthd mnakodabtwingprespgs @’mmitZ@DyS hyAsophilis fumed

oxi mat % I

st G RS T Grdagt o 1 200 sty BHERP T gl ey siveof
aboty 10- 12?ﬁmdmbxefs anttg dompdvoddi apparegalensity wh blei 40 g/1 andsis @kef@'red for

usg{ul ?es on enhanci ng agents in the practice of
use i, eﬁfaég%"h‘f EY5EE IBECIARR ude hydr ophobi ¢ materials

such as waxes such as bees wax, m ner aI oil,

plastigel, (a blend of mneral oil ethylene

Orga@p rpalyaxemﬁse%wéheenreahwwag%% 4y t%ep afigsRf tsypresent

invértidH llrg;hﬁi@ ‘Tl?tflrt)blﬁhc ?(H?rﬁél@ kgt |C%ﬂﬁfrx%¥sysﬁ€f[‘@s &M&?xﬁ@tﬁﬁ%ﬁ&bolymers
copol yne acry e and v acet at e pol yners and
suck ewrxlmesl pobmeys@ erd/pcaylis awalywenolmpqﬁ @e@exmﬂmﬁ@%@@ dehslightly

: SRR %ﬁg?
ac“?égﬁk@ﬁ SI i??dg%r? gtlgeudﬁ%&gﬁ?&lﬁ y& nyI0§{)pyr ro e /é\??tﬂ‘? for use in
the aretiatof thequesentrinyantio aSopdlymemafaetylc adid mssalnrﬁﬁydl miths
t ¢ han S I

omnfPpeary oy BB MBI L35 Il Bl RE RSyl e
desighgtidni @wba;boDQMpQ’M iy BAsGaddriche present invention and

are present in the nonaqueous |iquid whitening

conpositions of the present invention in anounts of

Hyc&bﬂibbm%r%anl&n@cb@dli ard afko b%ﬁ‘ﬂ@tls gdﬂ{es@ﬁl enipnehe bgdatsyin seqiictice of
to about, 20% by wei g 0 Anhydr ous Wit eni

the pErasnt 1wﬁwwrleﬂ§dwwf°@h?%ma§eﬂﬁ SO RS el ficpecs wak, mineral

oil, PRESd, g@ bRhd b\RinRfae SRMRhd pHYERYIER), ﬁeﬁ&llatﬂx@ﬁ WRtB Y EtEQAtEm, versagel
per oxi ae contai nin conpounds such as urea per oxi de

(ble@é of Lianig pareBinpbyrenclethydepgistyrang ayGagampted cgmwmer) acrylate and vinyl

B

sili@ne sbstbmnﬂsecztgamsnmﬂam(esna sBictmrecgumstand polyviaylpyamidenedinyl
di s sed |n US 3,376,110 and US 3, 480, 557 and have

ace%gs E‘ & n conpositions for treating acne vulgaris
(US5, 122, 370). PVP-H202 conpl exes are

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.

Anhvdrous 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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di sclosed in US 5,122, 370. PVP-H202 is stable in an
anhydrous environnent. By exposure to 5 aqueous
environnents, as in the oral cavity, the whitening

agent dissociates into individual species (PVP
wintogsresssand H202). The PVP-H202 conpl ex i s gBEEPS0p4/026217
conpri sed of about 80% by wei ght pol yvi nyl

pyrrol i done and 20% by wei ght H202 The anhydrous

andWptﬁmzrwma&%ht(her:émﬂﬁ@sevp-ﬂzmzvjw e VH-HyOLboMiiheanaibcross linked
conpositions of the pre i nvent i

compiHBRAT ke (68 SABEAAE SoRleseA LS SEUBLDY 2P G807 and have
beeﬂs’ﬁs% &f 2bh %5 Mtfor]tgaﬁ& AROW 1garTUsB) 228 TG PV P-H,0, corlnplexes are

act an Noni oni ¢ surfactants which are conpatibl e
discldsehindéy b2 U87% &ffvﬁﬂ:ﬁa@slsg@bls%en asanhydigpygnvitopmery;, By prposure to

aquggu§ @r?\;m ) muts,f;g% P{e fokd19aRd ! h\é\gxfhftblﬂﬂg ?{&?so@ﬁ@s #t& individual

I've to Ize avor
spemc‘sleUBepdlymer mlrcéHi(DZG}uThb RYP-Hei eqnplonms Gsmqralmonmnsed of about
oPArti sef noni,onk Is a water
80/@% Bllg g ﬁx?gf%lﬁd%enaend%@r{gb \%1%1%‘5-;2 dorbitol with a
Cl0o to C18 fatty acid, marketed conmercial under t he
Tween tradenmar k TM&ﬂmenSJﬁ ctants are m.xt
The o scB e pisH Barer ot e U Phie Sppagnd of o Blesent

inven@bR hit ddondniGd sFeSdut 166 @S5S 50N By Iveithd Ahd et flaplyadbottl® to about
20 nonoester, condensed with about 10-30, preferably

25%BoWeiedl, nol es of et hyl eneoxi de. The fatty acid
(al i phati c hydrocarbonyl nonocarboxylic acid) maybe
saturated or unsaturated, e.g., lauric, palmtic,
Surfgctanti c, ol ei c aci ds. Polysorbate 20 (e.g., Tween 20)
RRTIRBbYnds §£5€ £sead infbilizing,
Nor € RBEL AL WL SR iy RIS S5 Ltk i
dlspletsmgoemuls@mg hat wetting agmtssmd agtespsciablp affective to @@%lbﬂy a flavor if
mcl}1 e(?ﬂ?gl 3 r e %{nl%?:lo%pomt%nt A l?agt/ %ﬁ%l%@%@hﬁoeng%néé %].}‘?factalat isa
watésolude p@y@qﬂm@sné moioestr dsfh;erhnbbwﬂhnh Olﬁvceﬁiii tarty ma;i marketed

al sq contajn..a VOr ent . rn ent
confrGGBHeT R TRETHFREPFYG ThF (TAE B RRERt “FVaRiraRCI 0B C1s
fatty At5d bias 3@50%5@)93 (ol @tbrbivd)l|a§hﬁi$1dw| donasmgqmdauﬁna‘télwﬂhe ng
al dehydes, est eragg‘ga caho

mMoTEstAky Fendepsed mith éﬁﬁOa]preé}'qbgr %ﬁgql %r?dlgl%!# n?etEﬂeneomde The fatty

aciSREAMAL H§dro&%§f1ﬁbﬂycarb8%)ﬂ% QLidy B8Nbe SAFHed bAmsatufatdV g,
sage, eucal yptus, hor am cinnanmon, |enon, |ine,

laurp; agetia, stteamamlcmeaiﬁg olysartaate 26t Tveemed)io emegalBamgferred and
is cgrg‘l; H?%&Qéécpt% Q¢ ﬁglyoxyethylene (20) sorbitan monolaurate. The nonionic surfactant

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

Y

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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are such chem cals as nenthol, carvone, and anethol e.
O these, the nost commonly enployed are the oils of
pepperm nt, spearmnmint and wi ntergreen. The flavoring
agent is incorporated in the whitening |liquid
winmpdeissiton of the present invention at a  PCT/US2004/026217
concentration of about 0.1 to about 2% by wei ght and
preferably about 0,1 to about 0.5%by weight. 5 A
are W%ﬁ&ﬂffcpg alBERAbRarlche ae{nﬁ An&ANLOYEHeRS 1R it B BABAY employed
to the flavoring material. Suitable sweetening agents
are theoilnaf papperolintbspsazariat and cwar@rmdrhmﬂmea agenhls ineEogHed in
the %%xﬁn@a@m dé’r#é/gg oh of ﬁl@%hégérﬂgn ﬁtﬂh n 4; atcEQ{d%@Mbﬂrbfabout 0.1 to
aboom% bpweihi anpreferablyabout 00. 1© Bbow 0Moby weighly wei ght .
Sodi um saccharin is preferred. 10 The nonagqueous
liquid whitening conmposition of the present invention
A sieetpligpmatealiifalih@nployed as akcomplemenab ke ﬂdvsm@gmaﬂeﬁﬂu‘hdtable

suspensi on cont ai nin ent
swea{spinE SgeniLeTS HaleT § (o1l kit e nwt’ﬁlafrh%ycwg‘%e phitol,
perﬂl&@ffeﬂ U\‘hﬁzﬁoﬁhaﬁozﬁsbam Hibgdroshalior&s and ARl dofdentidtidnk f about

eaves a coating of the thick liquid suspension

0. ObW qbﬁ‘ét ]t"/eb?( Feighi mogim %P%h%%éﬁﬁ%%”%uses the sl ow 15

rel ease of H202 to the applied tooth site fromthe

anhydr ous whi t eni ng conpound providing prol onged
Thwm@wpwghwcbwhlm compesigon Ffdbdpresenkinventien iy pigaredgn the form
of af'io%'b N ?d &19 ol LB Faifitis REWHiRRix %‘% Ly {I@mrlg%hed as such to

ients | ng {Reretocan — unac abl e

the users temh as by pemamrgehev mgthmlthwqoﬁea}slmator bolsh héppisetlotabbdthe user,

leavaeg Qgéaf &&ﬁnlgyly {]/.(}ilg% %%géng}% on &lhe F Cont VHH]tS sgﬁ\rf]aséag&s the slow
rele@@: df fB—EO& ecthé ajfptied eoftesitedbnnthe hth}Hroufs Nhltmmgn‘.ﬂnqaoahd)pﬁovﬁhng
(P 30 m nutes % %f ect a whitening result and
WDVWE?'ngﬁVgﬁwwﬁEm?@? SHefonl y applied by the Iips
and tongue. Wiile the layer of applied liquid

itening conposition is in place,. the user is to
Therle:fqr of R4 BSFPHAS QARG FSDERSON A EBAAT, iperedismdaipitigg thereto an

una€ tagfé tﬁs?é@\’i@;guésreﬁ&?lm%% I'éS‘sﬂh‘t' t5 & usdl anWialiherest¥roRgly to tooth

enpl oyment of standard ora @%,Iene procedures such
ename!. BFhgshinension isisyfliciendy ﬁgcom mhi erghtcsapeshi te reppain pnisticeth for a

pent\é\g okﬁme Yo @g&@?&: atoB& £ 864)5 hﬁs’ssts %ff@a%%ﬁteﬁag &ﬁagwsﬁh will

erein a constant rate an
resistahe fondes abmmmnlslap;ﬁhedlbemlte lep%faed:tomg@ yWhide bt fayett ofsappliqci liquid

Per ox
iR Pimpo b B e B et (P BBy hppynienine
contposiaibh oaeieremsvdi as ahd @hdinmeqied, araviljatyeaaemployment of standard oral
hygiene procedures such as brushing or by rinsing with an alcoholic mouthwash. While in
place the coating releases agents contained therein at a slow, relatively constant rate and in

concentration sufficient 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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- Mugsidecagtioridgsadi

gl uconate may be incorporated in the liquid whitening
gel conposition of the present invention. The
activator is relatively nonactive with the peroxide
whi t eni ng agent when present in the 7 WD 2005/ 018591
WRCT4483804/ 026217 stored nonaqueous |iqui d PCT/US2004/026217
conposition due to the anhydrous conpositions. The
activator functions to react with the peroxide to
sor iR o HAR ot Btk LA ol Rt P o
func:lroals tooraact twth tengergadaorired easa oxygeawben the hgn@s’elntemng gompgesition

apprﬁc{;tgﬁ}?e %H Zst c!olg o% gétﬁlﬂ@glg\?ai 1% kh%o ]:zﬁf %\%Bﬁ 'ngr ?)gl%gfde actlvatoi 68 present
in tRé fy-aaeéab liqaid doppeditunadfitye mbsouttinvention ateoesncéntiidyyof about 0 to

abol 0 e BN ORI EPO ab P RESBF csont -

inventlon include any of the materials connDnIy used
he oral care fornulatlons ncl ud

In
OthgripgiesieRioBirich mgydsracorRorged nfhy le%‘i‘ghltenélrﬂ issiian pfihe present

inv&@BR flctude ZhyN6F th@ﬁgteﬁm@ RS AMSnI§ AbddSin thHeQriaR fBSmAdtEs. These
citrate, zinc sul phate, zinc glycinate, sodjum zinc
inclyde: eatiraiceabinl szearneas Ty lesphdiphaddine, SEAPRELH AP 39 stannous salts
sucﬁ)ﬁ {%ﬂ?&tratgeztn{c% jﬁi."é‘tg Oliffo glGRAE SOBEN ZHTERRIRIGRFRAINAS,
as cet I niu oride; bis-guanides, such
pyrtaphos;ﬂnlat@r danulnlamle exfirapt, un@watdezolh @HEEInalyREMONIET eprpRuAgds, such

s GG A BRSNS GBS

oct@ﬁﬁmd llfekldnﬁamﬂl’lw@gxmm@lﬁthhasombmpﬁafswh as 2,2' methylenebls (4-

NUNTEIVE C N (LN R LT —

ind6FBERRTIcWB. ; AafiehriRE agenesach sl sudmmd,&;alcﬁm nmﬁgnmmmdeﬁd stannous
d|sod|un1nnnoflg%;ophosp ate an sodlu trine

B HBHE SR 4 Al SeH A Bp G ghosphate; plaque
buffe Bt & urbRbAtium 186 LaRAMP Qﬁwéﬁloé}ﬂﬂtesahﬂ QiAdritihiA polyacrylates;

polyacrylates vitam ns such as Vitamn C pl ant
vitagyiny gieh 25, Vidgin 65 plantexigCtaglspansitiziag ggentsy éga§§‘iaﬁﬁﬁm citrate,
poté‘slsﬁﬁlac,lhﬁmde,ﬁﬁ El'nlfﬁptrﬁ!%l tdsdim b@&'ﬂﬁﬁﬁﬂe t4s@uh! Hafite, potassium
ot assi um’bl car bonat e, ‘pot assi um oxal at e, potassi um 20
mtratle tammt@namd salts; @gmtmﬁfestmaasmnagemtals:abmfue sudhyee pangahgsphate salts

mcl{,lﬁ 8g e rr(foa}llocclﬁ H‘f an%lfg al erétglgan §¥E%ﬁ%§ﬁréﬁxgs%%ﬁe{) aﬁlg Iu nmg
tnpplyfplﬁﬂjﬁmﬁq:m*s e)uamiecuﬂas; Falull bqol‘meq:lhsahmllmdies,s:nzymes such as papain,
b|o | ecul bact ClnS enz

ntib
ERENE T T s L G R e SR
havBigQRBESs efEi0dddTsidi0asa08ininTuatide, pbtagsiiral Guotde, pEin Viuckideguch as
salts having anticaries efficacy such as sodi um
starmpygiyogide. potassium fluoride, a tin fluoride such as
25 stannous fl uori de.

Composition Preparation

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 fo the mixer in the following order: hydrophilic polymer, anhydrous

peroxide compound whitening agent, adhesive enhancer, peroxide activation and any desired

8




10

15

Conposition Preparation The nonaqueous |iquid
whi t eni ng conpositions of the present invention are
prepared by adding and m xing the ingredients of the
conposition in a suitable vessel such as a stainless
Ve wesossmk 30 provided with a mixer. |n thePCT/US2004/026217
preparation of the liquid whitening conposition, the
i ngredi ents are advantageously added to the mixer in
ﬂa\Iopi‘ﬁ% bR RWnBY 19k qix?g'redléﬁfsdz[rg’ Bi3h i €edRO RS horRSYaNEHuOUS
de conpound Wwhiteni ng agent, adhesi ve enhancer,
dwm%$@¥$dﬁﬂmctlvatlon and any desired 8 WO 2005/018591
PCT/ US2004/ 026217 fl avoring or sweetener. The
ingredients are then mxed to forma honpgeneous
Thedprset isvontivs ¢ ilinstated byhies follewing exdmplesinit émot ¢ be limited thereby.
Eihhhﬁitrated by the follow ng exanples but is not to be
ed thereby. 5 Exanple | A series of liquid
A sefidstofitibnig whitetiihg paincamn@agiobitiomswee peppreé psing the ursgredjents listed in
Tl%% |Q$redients listed in Table | below TABLElI W. %
0¥tion ABCDEF G I ngredi ent PEG 400 71. 20
33 50 51 50 21 50 12.50 37.00 --

50.00 60,00 35.00 54 5 ArmrEhB‘nFs‘suluca** 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 wgoqol yner

Comipnes 050 -- - pol yoxyet hyfene Syrbitame P B F G
Ingvedied) -- -- -- -- -- Dimethicone (350 cst) -- -- - -

pEG400 ~ <0 00 TV VA COPOLYMEL, fjy =3 4 %Yﬁre5595at BT 3700 -
Polyethylene/Polypropylene block copolymer* - - - 50.00 60.00 3500 545
Amorphous silica** 3.00 1.50 3.00 1.50 0.50 3.00 --
Sodium percarbonate 24.00 2400 24.00 25.00 2500 2400 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 10 * Pluraflo
L-1220 Aerosil 200 *** Polysorbate 60 Stability 15
The shelf stability of the nonaqueous |iquid whitening
vappdeissiton of Table | was determined by paBKEEPHE026217
the conposition in sealed plastic bottles and exposing
the bottles to 120F. The 9 WD 2005/018591
f i i r a 4 week
S W R A NN A
expasure yetetuperatuprs 9f £ 20°F detewpiped mm&leéomnﬁwh@et Erenopdde

. . : . ) . '
R RTFLS oy 50, 0 B YD o
whit@fifpSinipositiend eveb efte fafweeRc o tutigragevt iteetuvaigd cmpeosirt o6 H°F.

even after 4 weeks of storage at the el evated
tenperature of 120F. 5 The whitening efficacy of the

Thé WHikinth % bt 1he NGuiNASMPN RIS detetilifg 1indWlubBédkEpair of
pair of  flow cells designed to accommodate a total of
flowicgli depignac-ie aggemmadatsiadetebolgighy boyine engp! lagks)(four smgach cell).

ThdRWiREnER8R LD %ﬁ‘é}}téﬁd%egﬂy afied uiiﬁ$ &hé(sYabﬁ_Elﬂzid Re¢hing protocol

using an established staining Erotoco I ndi ana
(Indipviadniversify, mdipgepaligpdV)i $he inigjal LTed aneh bt velnes were gpatchpdjas closely
* Al ) : ' i OL:,:
o s REHE g5 EpURUENTALE3 L MOy PROPATh Pl Ot L
a* dnd Wasbds (CIELAB).i Bhesk initial aalueswerb typicallyb¥ =(261081 #B5¥ 3.00, and b*

_ se,injtial, val ues I Lcal Ly L* = 25 0 = .
- sI0GR B sty e 2300588 TrOU T s Ryl i times
slightly d@frind lRations an tHe suffhdeed theboeingeasns] 8tbckour times at

slightly differing |locations on the surface of the
bovi ne enanel bl ocks. 15 To sinulate the saliva of the

To Bisfidie TR WAIRa o fheMulriah foudd, as @tikivial {4 Riffes 8dlutidnORaintained at
mai ntai ned at 37C was prepared which contained the

37°€avasprepstrd| Whichroatpdned thasalisnsuolly presenipsplivaay favels typicsl to the

[ ev found in human saliva. The bovi ne enanel
kv@?%& g%hgkémp g@%d inthe flowcells and the liquid

conposi tions evenly 20 applied using a brush, the
Th qurnré engr];lel 16 ls'I%/tereapKfePcleh 1endthg %l)vral%eﬁjsez}n "Wie I?qeu(ijd go?‘rllp%gititogse evenly
applied using a brush, the amount of product applied being determined using the weight

difference of 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)%. 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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di fference of the container.
0.6 M/ mn.

for 30 mn. Average initial

chronmomet er readi ngs were used to cal cul ate 4E

accor di ng

WO Zhgosinal
observations after the rejection
the Student's test (95% confidence |evel).

to AE = ((Lf- L1-)2 + (bf-

bi)2 + (ac-
AE reported was the average over PEI/US2004/026217
of outliers using

The results

FIl ow over the teeth was
and fi nal

a;)2)s

are recorded in Table 1 25 bel ow. For purposes of

conparison,_the whitening efficacy test procedure of
Exanpl e | [was repeated WEABLEHe exception that|a
commerci alfl y avail abl e %g%leoui f;oai nt-on tooth

whi teni ng| conposition Qes GRATESY conposition X
containingLﬁmﬁQQQﬁymM@ight hydr ogen peroxgde wap al so
eval uat ed [TOr wigremng erfrfrcacy. 1ne respits of these
eval uation tests are recorded in Table H bel ow. 10
WD 2005/ 018591 PET/ US2004/ 026217 = TABLE Whi t eni ng
Efficacy Liquid €l Fornula AE A 17 B 17 C1f D 34
E20 F 26 G26p X5.3 Y5 3 The resuB4s recprded
in Table Il indigate that the whitening gfficacy (AE)
of the conpositigns of the present invenéion

( Conposi tijons A—@a are substantially noré& efficpcious
than the |5 conp& ative conmercially avakéable |iquid
toot h whitleni ng gonpositions X and Y. Exanple || A
series of janhydrqus |iquid whitening gel gonposftions
desi gnated " Conpositions 1-0" were '

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 I1

A series of anhydrous liquid whitening gel compositiohs 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 TWt%) J(Wt%) K (Wt%) L (Wt%) MWt%) NWtL%) O (Wu%)
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 - - - -
NaCO, - - - 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
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prepared with either PVP-H202 or sodi um percarbonate

or conbi nations of the two anhydrous peroxide

conmpounds were incorporated in a nonaqueous |iquid

vehicle in which a polyvinyl 10 pyrolldone/V|n¥

VR AP ESPopol ymer (PVP/ VA) or funed silica wBSTAUMD04H026217

t heol ogy nodifier. The ingredients of these

conpositions are listed in Table 111 below TABLE Ifl

Conposition I (W.%9 J (W-% x(W./u L(W. ) MW.%

0 0 edi ents Na percarbonate -- -- --

Pr-gl io W o “]g{gen peroxide 30 30 20 10 30 -- --
Thd%ﬁ&e@l@@exﬁ%b&o}s {PEQG) 8&e 6ddeddo BVPH.OPEB d@fle mixidR tbform a slurry.

The_ r_nix_tﬁre _w_as fh_en Mo alJout 078 é with cor?”un%o?s S 1.5\1}%%&%%@#1 O, was

fullQ diss@lvéd ih tHe AEQ mixtdre. THERPVERA g&yﬂa@ﬂs Q8cd GO PEER KA
100. 00 100.00 100.00 . 11 WO 2005/018591

follpeed bisthe @dditionotirmedpitipn r Hieinaiuat wehasagerizeshunti] 2 hprrpgenous
mlﬂ@e%v%ts Bthed ?abg{lty %ﬁu&BE@)hM‘@&ﬁ/aﬁg ﬁ@ &0, RMPERSH thth"e Bnixture at

ent | emX|n ormasurr mxture was t hen

the ffastistege, ansl Sélmdlvnlml)wdtshelééﬁﬁaﬁm stirring until the
PVPH2Q2 was 5 fully dissolved in the PEG m xture. Then
PVP/ VA pol ynmer is added to the PEG vehicle followed

Preparitiva ddmposition§ NfQned silica. The m xture was
PV BRRAFOEASp b TPRESHR T Si 8 SEP fraes
follb@ed bemidixg u(xjtftﬁé titmixtupebdcasies Whage unl?gdlpﬁoldfumepb_rcarbonfate was
un [ se t eactlvtor, re tion o
thos L] I BN o SYBIUR PR IO RS AP OB ¢ D

PEG veh| cIe with stirring. Funed silica was added

m xing until the m xture becones visually
Theuwhxpegrn(g] eftit;@ey ot ggltl(é MhHeningeshdamulations I and J was determinéd using

bovine teeth following the procedure of Example L

TABLEIV
Whitening Efficacy
Liquid Gel Formula AR
I 20
J 20

12




then added to the mxture and stirred to prepare a
honogeneous conposition. 15 The whitening efficacy of
the liquid whitening gel fornulations I and J was
determ ned using bovine teeth follow ng the procedure
of Exanple |I. TABLEIV Wiitening Efficacy Liquid Cel
Formula AE | 20 J 20 20 12 Cdainms 1. A stable,
non- aqueous |iquid tooth whitening conposition
suitable for application to a surface of a tooth in
theclamy cavity conprising 5 a) PVP/H202 di spersed in
an orally acceptabl e anhydrous hydrophilic quuid
pol ymer, and b) an adhesi on enhancing
conbr i siAngakle,pohypanaeys ligid foath WhikaIRg WPO%@% siitgble fr application to a
C ORQHYIERIT a@0tR irVihB Bhal B6ak 3bBpeaROl ymer,, whi ch
conposi tion when applied toplcally to tooth surfaces
forms an adherent |ayer containing the peroxide
comoun®ViMHgh disessd dleanamadiywp@tabge anhgdtens kydrophilic liquid polymer,
rel eased,firomthe layer to effect tooth whitening, 15
2. The conposition of claim1l wherein the
concentration of PVP/H202 is about 4 weight to about
0 wyei ghh afhesidn efhmncimgrpas compuisinf a pdlpiinyl pymhbdaietvinyhecetate

anhydro t hyl ene 20 glycol.

10 4. The %%%pgg&hga 3¥QE#MéaK%gk%§reln t he anhydr ous
liquid polyner is a polyethylene oxide/polypropyl ene
oXiwigclobagiosEon MheABSplied topically to tooth surfaces forms an adherent layer

containing the peroxide compound which peroxide compound is thereafter released from the
layer to effect tooth whitening.

15
2. The composition of claim 1 wherein the concentration of PVP/H,O; is about 4 weight
% to about 50 weight %.
3. The composition of claim 1 wherein the anhydrous liquid polymer is polyethylene
20 glycol.
4. The composition of claim 1 wherein the anhydrous liquid polymer is a polyethylene
oxide/polypropylene oxide block copolymer.
25 5. The composition of claim 1 wherein the anhydrous liquid polymer is present in an
amount about 5 to about 85 weight %.
6. The composition of claim 1 further comprising a fumed silica.
30 7. The composition of claim 1 wherein the adhesion enhancing agent is present in an
amount about 0.1 to about 4 weight %.
8. The composition of claim 1 further comprising a peroxide activator,
35 9. The composition of claim 8 wherein the peroxide activator is NaHCOs.

10.  The composition of claim 8 wherein the peroxide activator is NayCOs;.

13




25 5. The conposition of claim1 wherein the anhydrous
liquid polynmer is present in an anount about 5 to
about 85 weight % 6. The conposition of claiml
further conprising a funmed silica. 30 7, The
conposition of claiml wherein the adhesi on enhanci ng
agent is present in an anount about 0.1 to about 4
wei ght % 8. The conposition of claiml further
conprising a peroxide activator. 35 9. The conposition
of 1al ai mMh8 cuhpssition df ki 8vdheietietha priowale activagor Na@@anese gluconate.
10. The conposition of claim8 wherein the perOX|de
activator is Na2C0O3. 13 11. conposition of c

8 viRer eilhe comPEImAL abﬂaét"fh%%t% e peroyisly gsthedqy is present af
gl ushpRatretion dfaboutlteo absp 08%thyareigit. cl ai m 8 wherein the
peroxi de activator is present at a concentration of
about O to about 10% by weight. 5 13. A nethod for

whi IBeni dgmathed fr adtening a sudise lof afIoBhWEIShBPTERESS 2)
prepari ng a nonaqueous |iquid tooth whi t eni ng

co osition.,of claim31l;.. h), cagnt t he .co n
S SR B R  R e og GO R kil £

mal h)t ai raomgcthigehecmmgmsmbn o/ﬁthiamuxfmwéottoqth torbet widtened;

1oSurdhace éﬁ%!}t‘éﬂlﬂ 5409{10@ npclo'ﬂ{a@! Wﬁﬁ(th@fsurf&@e%@ﬂ@%cﬂﬁ For a plurality of
day; an eatln st eps dc) for nmultiple
day§mﬁﬁséﬂﬁkﬁﬁmﬂhltenlng of the tooth surface. 14. The
metdyod oépeatiny Mpkd) whtbr)dommuiltipletdays th effctvenienigg of the tooth surface.
conposition further conprises a 15 peroxide

activator. 14
14.  The method of claim 13 wherein the tooth whitening composition further comprises a

5

15  peroxide activator.

14




