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WD 2004/ 064663 PCT/ US2004/ 000979 LI QUI D TOOTH
VH TENI NG GEL BACKGROUND OF THE INVENTION 5 1. Field
w@boothetsbhvent i on This invention relates in gePer/ab2004000979
tooth whitening liquid gels and nore particularly to a
stabl e, aqueous, peroxide-containing liquid ge
whi t eni ng product useful for whitening tooth enanel.
10 2. The Prior ALtQuUID TeoTh¥mITENIeS GELbl e for a
person's teeth to appear bright or "white". Society
pl aces a high value on the "mhlteness" of one's
teeth. One whose BAgK 2
personal 15 confi dence and satlsf action and may even
enj oy greater social acceptance. A tooth is conprised
of an inner dentin |ayer and an outer hard enanel
1. | i&8u ofatnbéntione protective layer of the tooth. The
enanel Tayer of a tooth is naturally an opaque white
or slightly off-white ("ivory") color. It is the
This ﬂlﬁalm‘:dn ehcksde gbﬂemalltajmrtls whiteting diquideebramdstaie paediocotarly@o a stable,
scol or.ed |
aquecH,V dpeg%(}g% g?ntfumnrﬁeh i fgelcv?l%g tnal}(gsp ?%ﬁc? 8&4}?@{ %gf@ﬁﬁg ot enamel.
somewhat porous surface These hydr oxyapatite crystals
2] foﬂ{gm&rﬁcopl c hexagonal rods or prisns that nmake
up the enanel surface. As a result, the surface of the
enamel |ayer presents microscopic spaces or pores _
It hasdscome desirpblefior 8 petson's teeth happeay beishiet VhiES PefiegfyPlaces a high
nat e
valuci e Svnfepely A EPET eyl v hiiedab R e ] BRL M personal
conf1détﬂ:€&hd anikfatisa ah®mal heed agohgrediee seidl @nmiprinog
substances can occupy the m croscopic spaces and
eventual Iy alter the color of the tooth. Many
[
A tocavlf"(l ?sﬁéoo"i’%“rﬁaé% gﬁ%{ nggﬁc?egrﬁgg gﬁc{a %8&6&52&? gﬁ%ﬁeel lé‘yei: et BGhe
prote'éui\ﬁei Ipered shie tobtho ﬂéie$nmael layerlof amm’th icndtanally ey epaqmddqlte or

N R T MO e
discdlBE TRe afambldyat 6f PidOIHR cBMPORI Jf Aylox Pdpatitemireedl Brystals that

and forma pellicle filmover the teeth. These
creatsaaompwgatmmus@uﬁm oktiepghyliprsapaiéte sTystas ﬁonreﬁmﬁersme exagonal

. the. en 0 e
s W OB Tl PR BRI FLRGIEL Rt e
presdn&QnﬁP@GBﬂnc @ﬁac@@@r pore€bdtiveerShe Ippisgs ak i$ believed that this porous nature

of the enamel layer is what allows staining agents and discoloring substances to permeate the

enamel and discolor the tooth. These remaining substances can occupy the 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
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WD 2004/ 064663 PCT/ US2004/ 000979 discolored teeth are
still healthy and do not pose any health risk or
w@e@bloetsy3 a product or substance that woul d whdT/E820041@0979
di scol ored teeth woul d be advantageous. It is also
essential that a tooth whitening product that is to be
used at hone or in private by the 5 consuner be safe

discdlod easly afeGtill $@algiichnidelosicdbb @aRthehlgt Askod frobMehi, b §Rédi@t or
efficacy durin% its stora%e on retail store shelves

substgacefhpt wawld syhaten thradiseiorsd tosth werlddy adwantagneysimer .
Products and substances that are presently avail able
to whiten teeth include a variety of different
It is alsgewsctenbtimt albodth whéteping perdpcathbi is ¢o baggeddit hatne ios iraprivate by the
er oxi de cont ai ni ng agent 0 fornulated into o
consfifig pesale s I UacH o stbldind Tt Whiceitis o Dgpsarfluring it
storags Bh a&6i1 5@REsHeRRE bis WaIl b8V IhEhdrl Jaat Yis®¥F el dofBumé.
urther limtation of comonly used aqueous peroxide
solutions, is their brief period of efficacy when

Lied . to the . teeth in.the oral cavity. For xanpl
prodfBR b d St fnbe bR} dheshveSabiedy il dteethBhaapdg Ry or
diffeedt lgastienty)ibuc the PRinGeN hable.ingrafiesl! iy a pdRIEITRRESHihpagent

peroxi de into gaseous oxygen and water and so that _
formulpgdainfosa Baid, SOfuiog; pastaOorigs]. ¢ Birsg Prodyetsiupen serase;lese their

. W . . | .

oo €010, 848t R PULRGES: of Qupb OO sl Rt
solutédrispi thdiebrxfrpexiod ef wifichanvixm apéiad td the tedminthe bral cavity. For

cqnt ct with &lh teeth for as | ong as i§ nece,sgary to ,
exangle. SR Va GRUAEA 0 8 RMUBHP YT Be SR Eeatalase, WS CRsentact, rapidly
decohlpdddi tRY p&bk 16 o ShscdBb bY¥eH af€ Wakth aBBSo thhPitRrd 8 'a)qgﬂ?ﬁrﬁsitory

toward rapi d decorposition of peroxide and the rapid
contdt o§ thierpgraide/ whiteningagsat with e taetbnin agfitioedhe lovit Yiecosities of

teeth has severe limt t hei.r. 20.application to, . .
sauekFEbpTS o FHEH dep et Ko beiBie “Pe BB eS i p contect with
the t€21 fdrablléhg dshehelediagy toledfecPiudyiafieverwhitdHh EbqRan@XdfdRe constant

whitening liquid having increased retention on teeth

flushirg effqcescal salivasy searetiops. Whistterengy tomsrd mpichdicagpogition of peroxide

. i ) fi o4 . _
o BESE PRBAG S5 1 o B Op AR RD Gl W e
applichtidretol, agl widity dei, vhoening tdeth. it wgulkl tedtigdy desivdbid, erirefgre, to
constituent . di gpersed. in an . aqueous |liquid vehicle i
prov. iac%ahtlgp%r%l&s v3REnBE ot i RS ESASERRHAT o fgth to cffcor
substahBY @hsling api dl'y drying when applied to the tooth
surfaces to formin situ a gel-like film containing
the peroxide whitening agent. 30 In one enbodi ment of
inc 54 RSAGR JhSEheF S SN OLE SR AR, KR i s it
a ligaihgel destab whitérling yorapwitidn doatrinigg e fpbioxateywyhitdnéngd domstittent

dispersed in an aqueous liquid vehicle in which is dispersed a film forming component, the

liquid gel rapidly drying when applied to the tooth surfaces to form in situ a gel-like film

containing the peroxide whitening agent.

In one embodiment of the invention disclosed in USSN 10/155,496 there is provided an
aqueous tooth whitening liquid gel having enhanced stability and whitening efficacy, the liquid

gel being comprised of an aqueous vehicle containing a film forming combination of an



10

15

20

gel being conprised of an aqueous vehicle containing a
filmformng conbination of an 2 WD 2004/ 064663
wWOCTi#sRE04/ 000979 et hyl ene oxi de |inear honmopoTAISEIO4/000979
a Carbonmer and a peroxi de whitening agent, the pH of
the conposition being maintained at an acidic |evel.
The whitening |iquid gel of USSN 10/ 155,496 is a
ethylpfd b:60¢ Bnédi Abmops§men ot CarBbinteidra fdidtide ditbeng 5gent the pH of the
conveniently painted onto the tooth surface. Upon the
Comwlt’fﬂrh@m%\lﬁﬁmf%fiﬁdl%ﬁn%‘d’fcﬂévqleet h, the applied liquid
whi t eni ng conposition rapidly drles to produce, in
situ, an adherent filmof a thick gel that has the
The whjperdng liquid gelbdfdaSEN tIDA SH 06 xs aporvdbld enl caye agnelmwhummr that can be
an extende e me. Th f|In1adhe es.to th
COHVF%‘S’Et)IfV B%Pthé’E“\/EhEFOé’H}/ "rﬁE?é r Lipan, cPab‘Er%&PQEC%’lH‘rtE éhe testh, the
applf%b ﬁﬂuld\Wﬁﬁe%ﬂfg dogpokRRh naglmyvzdﬂe@ bo p@udd, ituS aR Q@ﬁér@rﬂ ,fﬂm of a
| m being sufficientl herent to counteract
thlckt g@éthab basihe cahitytp wisasothe @ﬁrogaiq wlat@m&&gan@dvenr A phfended period

of tisR € fih ofherch B (RSB TEGHke BRerenITirIbRRRATE reKidf irce then

whit&BUhE Rethtatwhich Sk dinds bpplicdChe Tfﬂ@&ieﬁﬂg@ﬁf@é’ier&lﬁc&@@nt # counteract
probl em encountered in the use of the Iiquid whitening

the t@@h flyshipgapiionoyt sabyugrmerated in dhe ergbcavity. Eaﬁﬁ%me@h ands
n%h@e%f h& Qé)rﬁgé)sﬂ*f’(ﬁm @q%j&& 13RR ptr&eld erdf180 s%\g‘géa %’fggg stable to

uct to toot surtaces 'Is uncertain,
damnmomhenpnequﬁ transparency, whether or not the tooth
surfaces selected for whitening have had applied
thereto the conplete required application of the

A probIegUstoukt&ed i hRMsE O RL ?ihﬁlde\g’lménﬁ%t 4P Bf oSSRy Pﬁfﬁ@@ §s that the
to tooth surfaces can result in | nCOTTp ete or duce

compgsiticanis nglaagsolarksss produat taedtesiseowberaapplying He prb@lmt to tooth

r oduct opaque,,pi artlcle ncount h
surtf O Bt e SRR T R R PR B e o0 suraces
seledid Dok &/hiBhih e Ahvithgielpplied thebed® thefcotipibté &bﬁedl BbEicaGdh Yfthe
W th, and deconpose, the peroxide ingredient with the

prodpets hess thameompleteappligaiont die prods) tofoofhairtages cangesult in
neol B Gp R Bl Bt 8003 0o0o7s SRy OF THE |

I NVENTI ON
Attempts to opacify the clear product with opaque pigments particles encounter the problem
that such opacifiers when present in the liquid whitening gel have been found to be interactive
with, and decompose, the peroxide ingredient with the result that the whitening efficacy of the

gel is reduced, providing undesirable uneven tooth whitening.
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In accordance with the present invention there is
provi ded a stable, opaque liquid whitening gel 5
wakioghessen be visualized by the user after appPCTES$1004000979

to tooth surfaces which gel conprises a peroxide
cont ai ni ng whi tening agent dispersed in an orally
acceptabl e vehicle conprising a filmformng
i ngredi ent and opacifying particles selected from
pol ymer particles,_titanium oxide and titanium
di oxi de coated ni cOUMMARYOETHEINYENTION | de cont ai ni ng
whi teni ng agent being substantially stable in the
presence of the opacifying particles. 10 DESCRI PTI ON

In ac€FdATdE m&mmmmﬁsmevid@a sthleleysmrdue bquid whitening gel

{ whi t t .
i SR8 ke b b A R GBS B ffcomprses
peroM@ &drtdifindviRRAIngy eﬁrﬂisp‘ékﬁeﬂﬁ*{bhﬁ oféll?ta@é’e@tdblb%&ﬁﬁe chh?nsmg a
fllmgre sence 15 of the vol ati |l e al coho arts a rapid

ingingredisat and epgcityiag appicics geleetgd frerrg@_qumﬁli pastiglay titanium

oxide ac.)nrg?te f}]lglhl Oﬂﬂgﬁiﬂg ]pb%%cP ﬁa?dsalggﬁ'ttlél& Lﬂé&}&%ﬁ@/@%&nﬁlﬁﬁf;%hﬁnmé agent
beingdgudbnadllyystaddot the prdsencalaf e Sfabifhiyig \pemgl‘ds A

nmonohydri c al cohol such as ethanol is preferred as a
vol atile solvent Water is included in the vehicle of

the composi hiafnsiiy A EdHiei ot of
0

t he conpositTO
by weight. 20 The proportlon of vehicle used to

repare the |i psi.tion of .the ese
The fipiapseoH0 peepatane Ay Eeh AT 3inE Ranposii b Bt fgyention
prefe&&l?ﬁféﬁfde@ QHoRYoME v latile cohbBEor ARy QDA Ak thefedf. abhe/presence
about 40 to about 60% by wei ght of the conposition. A

of théy uq}enleaal\ctotmhmnpaatg ag@pldu Bhg P@JP?@E Fq the applégshlieaw@ gel whitening

com@%ﬁ tgoglrﬁldl?%grgg% %5121%?%%18% 2 %{%CX&Mt@b%f 8{)0 trl% to Qb?ut 50% by
we1gﬁb£ﬂd pléfé%bﬁ)y/abmt gﬁ to gkt m%ftgzrmgm abnioholdydiio ahinxhul SIﬁh as ethanol

b rriol es of poly ene oxi desﬁ‘@useful
is pre ﬁ@ecba%w@lé@eép VEble ﬁ*ég@ﬁﬂclpéﬁ%ﬁtth%wmﬂ% Pl CPE’@"SlERAl and about
5to ?{Jﬁg}n?: nibﬁ%r gdl’i’gﬂée %&E%ngagw 9&%{}?&&)@5& ¥ RVBbLERI% by weight.

ury, nnec ranging in
nmol ecul ar wei ght from 100, OOO to.4 mllion. A 30

The gqopgéﬁet %&g@ﬁ{ﬂ%)él %dﬂﬁg [ of fl‘gerl gfi} (cggﬁwlgﬂlt% QF %Bg-rpg%s}}lt%%vention is
genepﬂl‘y' WighiA (HYaREbBiboWeA @it abdiit F9PUY whikht @O fhe iPkHion and preferably

ol'y(ethyl ene" oxide) or PEG 2Mis a 4 W 2004/ 064663
abouP@T taBR00 40 Bayoveght of the composition. A humectant such as sorbitol, glycerin

propylene glycol, PEG 600 is present in the vehicle of the present invention at a concentration

of about 2 to about 15% by weight and preferably about 3 to about 8 by weight.

Examples of poly(ethylene oxides) useful in the practice of the present invention include PEG
2M, SM, 7TM, 14M, 23M, 45M and 90M commercially available from Union Carbide,
Danbury, Connecticut, ranging in molecular weight from 100,000 to 4 million. A
poly(ethylene oxide) preferred for use in the practice of the present invention is a poly(ethylene

oxide) having a molecular weight of about 100,000. Such poly(ethylene oxide) or PEG 2M is a
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noni oni ¢ pol ymer of ethyl ene oxi de having an average
nmol ecul ar wei ght of 100,000 and has the genera
WO e0oab4a63 HHCH2CH20 *-1 H 5 wherein n represePtBEUS1964/000979
nunber of repeating CH2CH20 groups. Filmform ng
agents useful in the practice of the present invention
i ncl ude Carboners such as carboxynet hyl ene pol yners
nonidri€ polgineg ofethylbnecoxdde Having ymevesageanaeadanyweightasfi 100,000 and has the
%$ ol ymers. Carboxypol ynethylene is a slightly acidic
geneiz )l ymer with active carboxyl groups. A 10
car boxypol ynet hyl ene preferred for use in the practice
of the present invention is a water dispersible
copol ymer of acrylic atiHCHrEdL) pirtked with
approximately 0.75%to approximately 1.5% polyallyl
sucrose that is sold under the trade designation
CardeRrah nISgte@ntsié ntinbér df repeeane CHOH,Oheodgr bopol
product is present in the liquid whitening conposition
Filmderming agerésuseful in eanagtisa ohthepressaianention Inelues Carsomers such as

er,aRl
crs el LB A BEEL B AE O Boftymers
Carbogyfudythetiylahs smigytljomdns athyd polyhiet wmuhr@tmgearbsxyl rgraupe. A
practice of the sent venti.on cl ude dr oge
carb PO TP RRbIr d6° C pRictcs HoMaPE ST raE b ayater

dis e?leeuLe%Qgrfrfé? bR CadRE LW TRk wWidh Sﬁ)@ﬂﬁﬁtéi? 03‘3% t¥8pproximately

pers e and perborate salts such as
1.5 %ol i lyh sesrosesbat 1pscdﬂ enderdhg @adwwsxggmrp@mbﬂp@léﬂm 874 by B.F.

I R e -

inve®idhoN GRBhERn bh@lout W2k ko BEY i1 3¢ BP GtehPardl prefealiyitaibout 0.5 to
2% b ht and preferably about 1 to about 10% by
abou&vé@&hgywe@gm ve peroxide to the whitening gel
formulation. 25 At the acid pH levels at which the
conposition of the present invention is naintained the
Peroiale konm@inind cdnyguiids Whmhlmthrmerbé hawaiedihg egemtd inghé ;iract1ce of the
gel rat her }han a solid so that, the

prosql FBiCRAEY BIFIUHP HORREn B%P?Iést 12 BHExgS @a%yeleﬁr?fg{l%t? gilffsuch as
soditth P¥tcdfonhRipekifsS sﬁl@s R as Edcﬂﬁ&hgweﬂﬁﬁg&%hd%fﬂoﬁate salts such as

mal nt al ni ng a sul tabl e consi sten enabl | ng t he
sodiym @dﬂ:@tate oMpst pafented ds h)ydrogm@etmdw Bhrfeawadakaniaiaing compound is

A M N R A T ——

will proveitdben: 0.8 st b @&fynwe Bkt and preferably about 1 to about 10% by weight,

active peroxide to the whitening gel formulation.

At the acid pH levels at which the composition of the present invention is maintained the
Carbomer of the Carbopol type behaves like a liquid gel rather than a solid gel so that the
Carbomer in combination with the poly(ethylene oxide) constituent provides thickness to the
liquid product while maintaining a suitable consistency enabling the product to be painted on

the tooth surface with a soft applicator brush.

Polymeric opacifying particles useful in the practice of the present invention include olefin and

fluoro polymers that may be incorporated in the liquid gel whitening compositions of the



10

15

30

fluoro polyners that may be incorporated in the |liquid
gel whitening conpositions of the 5 WO 2004/ 064663
wERONANSEED4/ 000979 present invention which arBCT/US2004/000979
unreactive with peroxide whitening agents present in
the gel, and the gel once applied to the teeth forns
a thin continuous filmwhich can be visualized by the
presetleﬂlVentmmhhlph) bienmrsacting Wit ipegpxjodel wisitdmyn goagents present in the gel, and

o LI S0 0 el B L1 EORELTECE e e
user, ﬁ‘cﬁl ﬁﬂ%&stﬁ&%HQ byRBih Zleﬁé %o@ﬁéﬁ%rﬁ‘hh@%ﬁ@lérﬁ/pﬁ@ﬁene copolymers,

UId as wder's aving an average. arti cl Sl ze
polytetmaﬂuoewmy@aae @ﬁd ablahcxaﬂ@o@pr@ea@omhe aErgit n@rw&ﬁgn%m fre

oo A SRR T R RS2 5 Rnss of s

0.5 tPARKENO0 hilotend armprafembmpfrmtdbysmemucaaﬂ tsioppLOmitens Olefin
powders. Such powders are avail abl e fron1N|cropomderf
polymers preferaed inithe Pratiereofdha Pissent ivyentign ateqebyeghylens and polypropylene

I ) I
pov B8 SELILERE o W HROLI Wl 2 54 s rsrain
Micrppaly 220 éolpatieylemed OWhiepdly 40, Micrdsdipl 51§ (pd ytetiafleoiondrylpes).

osltlons of e present
The pRIHEERG PRACT 319 P&fmi g5t mf"@&”é?fﬁﬁtt{’%E%IEWWP&%geéﬁ%{nposm‘ms of
the p%’s@ﬁt‘ﬁ@éﬂlt%n %péﬁﬂcent?atfoﬁs 8Pt 996 Bout8D Gy WeikhioMld preferably about
fecting the stability of the peroxide mhltenlng
3to a@ahﬁ%myes@ght wiithput hﬁecrtm@ljh@stmhtymﬁ th@p@@mde pehitening agent present

h 151 E mdl oxi de and titani um di oxi de coated m ca
in the hgyid whienipg geliy an average particle size range of

about 0.5 to about 75 microns and preferably about 5

to about 60 m crons are also usef ul opaC|fy|ng agent s
Titaniym|dijifeiansgHiterismoyde cotted micanasicdes DaviRg 16FREC particle size

rangfgf&% 6'3% abQIf 75%%&%%5&@%&&@}, ab&ﬁ%%%w & ﬁﬁsr&{é are also

mposition ar he range o

usefull. o@%lf}&nigiage}ntsaﬁ éiqatd whileiivgegh o0 theGeseot mvﬁ%dn)exmq»tglh’ftt the
gher concentration |levels of the tit m 20 di

concghEteR s MeGhPRiGIED e SPRRSIRTES beedyp dharanes of ub 69.0%, and

prefeg ?B&%éeﬁ@ 1@%@0%'%&@% RE H’éf'c@ﬁcen%ﬁ&?l&‘v@l@ o@ﬁﬁ:"ﬁtamum
uring storage of the’liquid Itenin . qui d
dioxideiand titanguy dioxadmmmdtmm pmﬁlcteﬁ éam t@gimcy ith d@ﬁahlb:ﬁ: thayeromde

al.so _cont.ai.n voring agents that
whihige agh oy fefagf tEle Moifilomdadont ' Mavent ! on

i nclude natural or 25 synthetic essential oils as

wel | as various flavoring al dehydes, esters, alcohols,
The Hgeid sihiienig seheerpasition dhihmpiesst Weﬂ%@l wax elspicantais ¢ Javoring

agen.k.nﬁllaygr‘iergiéeﬁ SQﬁat%PeeﬁeH]n? {he ?(Rl%? es\édnﬂtn%lﬁfo%qﬂclude natural or
sassafr as, e, sage, ypt us, rjora

syntigdticreasential diBrm IWellI dshariogy ﬂm&)ﬁmg latdehpded, ﬁtﬂmgﬂ!:ohols 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 are such chemicals as menthol, carvone, and anethole. Of these, the most
commonly employed are the oils of peppermint, spearmint and wintergreen. The flavoring
agent is incorporated in the whitening liquid composition of the present invention at a

concentration of about 0.1 to about 2% by weight and preferably about 0.1 to about 0.5% by
weight.
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Al so useful are such chem cals as nenthol, carvone,

and anethole. O these, the nost comonly enpl oyed
W@e@40bs6di | s of pepperm nt, spearm nt and w NPEF/YSB$000979

The flavoring 30 agent is incorporated in the

whitening liquid conposition of the present invention

at a concentration of about 0.1 to about 2% by wei ght

and preferably about 0.1 to about 0.5% by weight. 6

WD, 20Q4/.064663 PCT/ .US2004/ 000979. The I.i qui. el .
The Nigid 86| M CEBIRSSERER G Of HersssPEisattopyy diiflffiprared inthe form
of a liduid VahisH aRd 8psHeaths isAcH faahd Qe tebth 28 blyipaifitiflg Vi kthRvith a soft
and applied as such to the users teeth as by painting
appliciter. tgetappliedion bydhe useahe Mleehaland mpatesvelhigloldoas S rapidly

by, t.he user. th . cohal . ' - -
ool el RSB GPULO RIS RLEY HPRLEL o i g vamish s
been @ﬁ@iddﬂ Ohefdepodifed ¢hmlis aornprigd|of die potg(ethgRing ok le)Wwdrstituent, the

the varnish has been applied. The deposited filmi
Carbegapeansiayens thew@a‘a&rsw@ﬁﬁ? PEREIds M HIENINE AGERY AT FEFRIS- fh%?resence
of thﬁ@?@ﬂ@%?&é%é? tai(i)'? @tgabé)%égf: i gdefglé gcgnél%ggu&ﬂo‘;?erit?ﬁ% el Ferelease of the
perofidé yfeat hydgents toxhedeppliad tbo@asitzo prrvidingiptolenged twhitening treatment of

conbi nation permts a slow release of the peroxide
the sifsent or agents to the applied tooth site, providing

prol onged whitening treatnent of 10 the site. The

deposited filmof liquid gel contains no ingredients
The dappsitad; filo ofHiruid gelsanainsgodperadicnts impaing dhereteanynacceptable taste

renderi,ng ii unplea to. t S
or el RSB RRRSER Ty b E G AR . e
applit@&&inhto thdRetBORB@Biipbsitionl diiesini dreBtively3hor €ine (whiod] for example, 20
tlnﬁkgeripd for exanple, 20 15 to 60 seconds to yjeld,
to 60zseqnds gy biplchaipteanahy adhetesh ey layergd opatedilm Whiche e casily

visuaglﬂg? Pg th%ﬂﬁi;lxle%ld Métﬁ‘}lﬁ?khg@ﬂo{}ﬁhé B)S)Py%agé nging application and while in

gui s fro e too ace during
placea e filat ged s sufficiedily strdang anp ladicerent Eneugh torreigein drsthe teeth for a
.sufficiently stron nd, adherent enqugh.to remain on .
periogl (£ FPIPLE U I0JBITGIS i et AT g A psist the
forcd¥icBRnSohly Shptikl 89 thelipHndepigie. WeBil the Bilel iWMd plades BeSiser is to
the forces conmonly apglled by the |ips and tongue.
refraihirdm nasgcdtidnniThe film cpn beremavied ag st when requized, pewilhiby an

from i catd on.. The film,can be r . .
cmplpi T g ang i i EGe piooRiRY ek BURFSL A Ry ARing G an
alcokI i rBARhWADC SN HIIeH Hacdthasili relsdbes geedts dvtdinststhagindttaslow,

an al coholic nmouthwash. Wiile in place the film,
relatwglyé@g@:gntar@@r@glg 12 6PRCSN AP EEETH egfpctavegf @\,ﬁffect stain removal from
the t&d atively constant rate and in concentration

sufficient effectively to effect stain renoval from

The whitening benefit imparted by the whitening gel of the present invention may be enhanced
by brushing the testh, before or after the application of the whitening gel, with a whitening
toothpaste containing peroxide whitening agents or stain removing silica or alumina abrasives

or a rinse composition having an alkaline pH as disclosed in US 6,174,516.

The liquid whitening gel 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
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the teeth. 25 The whitening benefit inparted by the
whi teni ng gel of the present invention may be enhanced
whyooboesshi ng the teeth, before or after the apptT/Us2004000979
of the whitening gel, with a whitening toothpaste
cont ai ni ng peroxi de whitening agents or stain renoving
silica or alum na abrasives or a rinse conposition
provikded ivith aamixat. Kkl theprepbtatien df thelligeadwhiteniity Gynipesjtibe the3fgredients

e o LS00 e £ORROSIL] ans of Lot ecenl, ocny
humécB 8&d ﬁéﬁ)}?id@_fcol BSuwsPARCRY de@id flavdrifkl] Tﬁé)ir%rééﬁ’&ﬁﬂlre then mixed

such as a stainless steel "'tank 7 WO 2004/ 064663
to foCT hpsRgeEo0s dspesiopsolitiged Theretftes apjopagifier yuch e polyethylene,

eparatjqn of the |igui.d whitenin OSi tkon, e .
poty s e il e B AR TR i, Bt B g ptoion.
The pBgent Glveonéig iistated byahy fllowhing eRahgleTbinds ageotbe limited thereby.

unmect ant and per oxi de conpound and any desired

flavoring. The ingredients are then mxed to forma

Exafigigogeneous di spersion/solution. Thereafter an
= opaci fier such as pol yethylene, 5
A ligoad whigénmimd fel basefonyblahaving atpH efv.0wadipoopadcel looatgstie ingredients
. ) ticles are added to the solution. The present
hSte‘{anQ]gar?ﬁ)efa]cr)li’Fl?W illustrated by the follow ng exarrp}oe but
is not to be limted thereby. Exanple Aliquid
whitening gel base formula having a pH of 4.0 was

prepared having the ingrediT@BtEl 10 |listed in Table I
Lncr o ent % by VerEhe VL oE 10 07 ear bopol, 974, 1 00
g’ﬁ/&‘%“ﬁyl al c():oﬁol 3%. 8 d vigri n 5. 00 IE’EoGpggﬁgyl‘%';e.l%f
Water 10.07
Carbopol 974 1.00

95% Ethyl alcohol 34.8

Glycerin 5.00

PEG 600 10.00

PEG 2M 14.00
Hydrogen peroxide 25.00

85% Phosphoric acid 0.05
Monobasic sodium phosphate 0.05

Total 100.00

A series of liquid whitening gels was prepared in which the base formula of Table I was
modified by either (1) 2 to 5% by weight a polyethylene (PE) powder having an average
particle size of 6 to 8 microns; (2) 1 to 5% by weight of a polytetrafluoroethylene (PTFE)
powder having particle size of 5 to 6 microns; (3) 0.8 to 2.5% by weight polypropylene powder
having a particle size of 4 to 50 microns; (4) 2 to 5% by weight of the PE powder and 0.11 to
0.4% by weight of titanium dioxide powder having a particle size of 10 to 45 microns. The
amounts of the polymer and inorganic titanjum powders incorporated in the base formula are

recorded in Tables II and 1II.



PEG 2M 14. 00 Hydrogen peroxi de 25.00 85% Phosphoric
acid 0.05 WMnobasic sodi um phosphate 0.05 Tot al

WA ®40466A series of |iquid whitening gels wasPEI/EpaN€0979

in which the base fornmula of Table | was nodified by
either (1) 2 to 5% by wei ght a pol yethyl ene (PE)
powder having an average 15 particle size of 6 to 8
mcrons; (2) 1 to 5% by weight of a

pol ytetrafl uoroet hyl ene (PTFE) powder having particle
size of 5to 6 mcrons; (3) 0.8 to 2.5% by wei ght

potypr opyt ene powder navi NMgagkadgl L1 Ccl € Si ze of 4 to 50
mcrons; (4) 2 to 5% by wei ght of the PE powder and
0.11 to 0.4% by weight of titanium di oxide powder

Liquid'WhitéiEngtGdBériniull € sAze of B1O to @5 nmicions. TRe F G
anounts of the pol(wqr@r) R?It,ypor(g@%c Ewg.%w L{Wt%vugwg%) (Wt. %)
i ncorporated in the ba ormila are ecard in

Base Fhamylles || and M| 89%4D 200400646830 Pdrr/%§zoa4/9§>@og7999~2 97.5

+pE TABLE Il Liquid itening..Gel| Fornulla AoB C B.E K G- -

% (W. % ( W.%, (W.% (W.% (W.% | Base B

+PTFgéor mul a 99. @O‘g 98.@(9 95. 0%9.2 97.5/+ PE -|- --

+PP-- 2.0 5.0-- --| + PTFE 100 2. 0-5.Q -—--|--—-- |+ PP 2.5
== -- -- -- -- 078 2.5 TABLE TTT Liquid Wirtening Gel
Formula GA (W.%r)) H(W.% | (W.%r)) J (W. % K
(W.%r)) L (W.% Base FomsueE#Ig99.5 97.90 97. 80
97.60 94.90 99.5 + PE -- 2.00 2.00 2.00 5.00 -- + TiO2
-- 0.100.20 040 010 - - _+ Ti P coated mca.0.5

Liquid Whitening Gel Formula ~ GA (Wt.%)  H (Wt.%) 1 (Wt. %) TWt.%) K Wt%) L (Wt.%)

Base Formula 99.5 97.90 97.80 97.60 94.90 99.5

+PE - 2.00 2.00 2.00 5.00 -

+ TiO, - 0.10 0.20 0.40 0.10 -

+ TiO, coated mica 0.5 - - - - -
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9 WO 2004/ 064663 PCT/ US2004/ 000979 The shelf stability

of the liquid whitening gel fornulations A-K, packaged
WO pooploessss ¢ bottl es was determ ned by the perR€nuUSmh4/000979

active oxygen present in the whitening liquid after a

two week exposure of plastic bottle packaged

whi teni ng conpositions to a tenperature of 120F (49C).

5 Active oxygen anal ysi s was perforned using a

e ARSI EIR B o PO o sl e bt v

deterMled\Hy th &Qéhtﬁﬁﬁéty@'o% rﬂ%&bﬁanWﬂ the Rihigniaglighnr mﬂratwo week
© Inltl\bgll F?nal %4.0ss* X\éé 7 8.95 None ig% 22 8.

expogusnef plast®. brgtl@peBagsdovhitening @mpPsiioniEhtenpegnivg Oé 1%9 F (49°C).

s R G SRR 2 ol R Pyt

stabilNg ResultKai?. i8dor8edtih TYHIEIV beldw05 8. 95 None 10 *Loss of
<5% is considered experinmental error. The active
oxygen analysis results recorded in Table IV indicate
that the liquid whitening gel of the present
i nvention retained sufficient peroxide content to be

an efficacious whitening ®EBOEiti on even after two
(2) weeks of storage at the el evated tenperature of
120F (49C). 15 Past experience with this tenperature

stability test indi cat’t¥'tHaee Si8er oxi de | 0ss is

[L$f0% Whitening Gel Formula Initial Final JoLoss™
A 9.07 8.95 None
B 922 8.78 None
C 8.79 8.28 5.9%
D 8.83 9.08 None
E 8.76 8.57 None
F 9.01 8.88 None
G 8.50 8.97 None
GA 9.05 8.95 None
H 8.97 9.13 None
I 9.10 8.85 None
J 8.63 8.70 None
K 8.61 8.41 None
L 9.05 8.95 None

*Loss of <5% is considered experimental error.

The active oxygen analysis results recorded in Table IV indicate that the liquid whitening gel of
the present invention retained sufficient peroxide content to be an efficacious whitening
composition even after two (2) weeks of storage at the elevated temperature of 120°F (49°C).
Past experience with this temperature stability test indicated that when peroxide loss is less

than 25% after two weeks at 120°F, a minimum shelf life of six (6) months can be expected.

10
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than 25% after two weeks at 120F, a mi ninmumshelf |ife
of six (6) nonths can be expected. 10 WO 2004/ 064663
WEMANEE6D4/ 000979 Exanple |1 Foll owi ng in theCT/US2004/000979

procedure of Exanple |, a liquid whitening ge

designated "Gel L" was prepared having the

ingredients listed in Table V in which 0.38% by wei ght

of titaniumdi oxide 5 particles having a particle

si.ze of 10 to 45 m crons was incorporated. Gel L

ged in plastic bottles after two (2) weeks at

Follogfiiin 3% bﬁéﬁz‘ﬁ*%?/fﬂxéz‘@%yiﬂﬁﬂ@@%ﬁé‘ﬁg e s e
prepaga@iavin@athd mdlmts)bstem@ﬂxb@ gngeicte38%. lpweighiefditaum dioxide

particiéégufvtn\é\%g%eaﬁq 751%9 ogg% Foy irg q &1\!&1%s 1ﬁ8§r§graﬁegg @Eﬁhcﬁ?ged in plastic

bottle@%ftgr Pl whkkadti1vovh@xe @Q;/ n&&a@s Fedicqed @106)6§Sgeﬁfloss of less
onpari son, the procedure of the anple Il was

thm1f%peated except the base fornmula was nodified with 5%
by weight Ti Q2 designated "Gel M. After two (2) weeks
at 120F, active oxygen analysis indicated that Gel M

had an unacceptabl e oxygenrdmsy of 41.24% For

pur poses of further conparison, a liquid whitening ge
formula of the prior art 15 (US 5, 425, 953) desi gnat ed
Gel N, the ingredients of which are listed in Tahle

Liquidel Fggmilay  Gel N was nodified-with 019 44L&V, 1

Carbofg i ght of titanium oxide part|icles. These ge g)UU/U ’
PEG 600 9.96
BHT 0.03
Glycerin 4.98
Water 17.00
Ethyl alcohol 34.67
PEG 2M 13.95
H202 (35%) 17.93
Sodium Phosphate 0.05
Phosphoric acid 0.05
Titanium dioxide ) 0.38

For purposes of comparison, the procedure of the Example IT was repeated except the base
formula was modified with 5% by weight TiO, designated "Gel M". After two (2) weeks at
120°F, active oxygen analysis indicated that Gel M had an unacceptable oxygen loss of 41.24%

For purposes of further comparison, a liquid whitening gel formula of the prior art

(US 5,425,953) designated Gel N, the ingredients of which are listed in Table VI, below. Gel
N was modified with 0.19 and 0.38% by weight of titanium oxide particles. These gels
designated Liquid Gel Formula O and P were also prepared using the ingredients listed in Table
VI below.

11




designated Liquid Gel Fornula O and P were al so

prepared using the ingredients listed in Table VI
woebawes46d® 11 WO 2004/ 064663 PCT/ US2004/ 000979 PCTABLIH4/000979

VI Liquid Wiitening Gel Formulation N (W.% 0 (W.%

Water 28.95 29.27 Ethanol 50.50 51.80 Hydroxypropyl

cellulose 12.45 12.45 Carbam de peroxide 8.00 6.00

Cal ci um EDTA 0.10 0.10 TiTABRE NI di oxi de 0.00 0. 38 The
shelf stability of whitening gels N and 0 packaged in
plastic bottles was determ ned as the percent

peroxi de recovered fromthe gels after a 2 week
mmmshﬁteﬁm@t;enm&uléﬂ(ﬁq Per cenN(W«r)om de recover?(W&%

WaterpCI | Of IICU OoST 11y ol culucu LV I UUUII l I C lI l I d.ll UTl Ilﬁlig%
The stability 5 results|are recorded in Table VII
Bthanfde| ow. TABLE VI LI QUI D|WH TENI®NE& GEL STABI|LI TY W89
Hydro Q,%yp%mu%e 2 Liquid Witlening 3eis Formul a Initial12Wb.
Carba %e 2 Weeks at 120F |% Recovgfy of H202) N 7.89 ,,
‘81 BB 0 5.54 0.67 12| 12 WD 2004/ 064663 '
Calciup(@PTIUS2004/ 000979 dains 5 WP is claimed is: 210A

Titani®h &B4i@ opaque |iquid togth whiteooi ng gel cagnposi tioms

[
CIII t ahl e f or gnnl oat + + + h
T A2 C T

O faWal
AT \>J b\,LII III

The shelf stability of whitening gels N and O packaged in plastic bottles was determined as the
percent peroxide recovered from the gels after a 2 week exposure at 120°F (49°C). Percent
peroxide recovery was performed using standard iodometric titration method. The stability

results are recorded in Table VII below.

TABLE VII

LIQUID WHITENING GEL STABILITY
Wt. % H,O, After 2

Liquid Whitening Gel Formula Initial Wt. % H;O- Weeks at 120°F % Recovery of H,O,
N 7.89 6.00 76
0] 5.54 0.67 12

12
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the oral cavity conprising a peroxide containing
conpound di spersed in an orally acceptable vehicle
w@oemwas4eshg a solvent, a filmform ng agent anBCHIS2004/000979
opaci fier selected 10 from organic and inorganic
powders having a particle size of about 0.5 to 100
mcrons. 2. The conposition of claim1 wherein the
vehicle is conprised of water and a nonohydric
al cohol . 15 3. The conposition of claim1 wherein the
filmformng agent is a mxture of a poly(ethyl ene)
oxi de and a Carboner. 4. Tag,gRMposition of claim3
wherei n the pol y(ethyl ene ) is present in the
conposition 20 in an anount from about 5 to about 50
Whatwet@ithedfs: 5. The conposition of claim3 wherein the
Carboner is a cross-linked acrylic acid copolyner. 6.
The conposition of claim3 wherein the Carboner is
1. Aptageopaqua lignidaomiivthifenog gebearhp@it’m sudble doradpplitation3o teeth in
weight % 7. Th i.tion. ' i
S aral ety RETBRRS Stiinble GrBlotha dipenes b bl Galy
advgpliablyerchislr osutaising30sadventdilopfppoiis deent and ap| apaeifier selected
G ' j '£&EI0 hidrons.
B
about 0.3 to about 12% by wei ght peroxide to the
2. THIMRIsttioddf cBim Thehdreiams dhi@e istfongrRedoflwee ied aniohehydric
con entration of the peroxide containing 35 conmpound
alcg %Tesent in the conposition at a concentration that
Wi Il provide about 1 to about 10% by wei ght peroxide
to the conposition. 13 WO 2004/ 064663
PCT/ US2004/ 000979 10. The conposition of claim1l
. Thehesmegasitionef epémi If Whereinghefilie foyaming ageat israamixiergioh g paly(ethylene)
oRELA9E REEdh& € size in the range of 1 to about 100
mcrons. 5 11. The conposition of claim1l wherein the
organi c opacifier has a particle size of about 1 to
4. TROHpARioN Fcons.3 WRereihBe fENTRUS1dHcXid) ichrasem kDthe composition

RS 5 G583 BRI B0 YL YT eme

w

|9

. The composition of claim 3 wherein the Carbomer is a cross-linked acrylic acid copolymer.

[«)

. The composition of claim 3 wherein the Carbomer is present in an amount from about 0.25
to about 1.5 weight %.

7. The composition of claim 1 wherein the peroxide containing compound is urea peroxide or

hydrogen peroxide.

8. The composition of claim 1 wherein the peroxide containing compound is present in the
composition at a concentration that will provide about 0.3 to about 12% by weight peroxide

to the composition.

9. The composition of claim 1 wherein the concentration of the peroxide containing
compound is present in the composition at a concentration that will provide about 1 to
about 10% by weight peroxide to the composition.

13



10

15

20

25

30

10 13. The conposition of claim10 wherein the organic

pol ynmer is pol ypropyl ene. 14. The conposition of claim
waQoosves@3t he organi c polymer is PCT/US2004/000979

pol yt etraf | uor oet hyl ene. 15. The conposition of claim

1 wherein the organic opacifier is present in the

conposition at 15 a concentration of about 1 to about

10% by wei ght. 16. The conposition of claim1l wherein

0 DA R ST 81 O e
pattigh eizeiim thelrengersrigtarabeutoldanicrans. i s titani um di oxi de

or titanium dioxide coated mca. 18. The conposition
of claim1l wherein the inorganjic opacifier is _present
11. Thrcqmeosisisaiioh heteinihng SFEBioapAL TSR ESTa RASBEE S phspout 1 to
Bt abautroado by wei ght. 25 19. The nethod for whitening
teeth which conprises: (a) preparing a |iquid gel
tooth whitening conposition of claim1; (b) painting
12. Thheoraposixixmi ¢fi cbaimi 10 whereintthe brganicipotymeertiepelethplehe
whi tened; 30 (c) nmintaining the conposition in
contact with the teeth to effect tooth whitening. 14
13. The composition of claim 10 wherein the organic polymer is polypropylene.

14. The composition of claim 10 where the organic polymer is polytetrafluoroethylene.

15. The composition of claim 1 wherein the organic opacifier is present in the composition at
a concentration of about 1 to about 10% by weight.

16. The composition of claim 1 wherein the inorganic opacifier has a particle size of about 5 to
about 60 microns.

17. The composition of claim 1 wherein the inorganic opacifier is titanium dioxide or titanium
dioxide coated mica.

18. The composition of claim 1 wherein the inorganic opacifier is present in the composition at
a concentration of about 0.10% to about 1% by weight.

19. The method for whitening teeth which comprises:
(a) preparing a liquid gel tooth whitening composition of claim 1;
(b) painting the composition into contact with the teeth to be whitened;

(c) maintaining the composition in contact with the teeth to effect tooth whitening.
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