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THE INVENﬁkﬁg éfé* Field of the Invention PCT/US03/16348 This invention
relates i A&f4P to tooth whitening |iquids and more parRGHHPR63#8t o a
stabl e, aqueous peroxide containing liquid whitening product useful for
whitening tooth enamel. . 10. 2. The Prior Art It has.become desirable for a
person's teeth to appeaﬂJQUHgWOOGHVWHWENH«}GDBHKKWTthCes-a hi'gh val ue on
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of atooth is naturally an opaque white or slightly offwhite color. It is
t heSenanel |ayer that can becone stained or discolored. The 20 enanel |ayer
of a tgoth igQuRRSERReionydroxyapatite mneral crystals that create a
somewhat porous surface. These hydroxyapatite crystals form m croscopic
hexagonal rods or prisns that nake up the enanel surface. As-a result, the
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engel ‘and di scol or the 25 tooth. These remai ni ng substances can occupy the
m cr oscppi c d eventually alter the color of the tooth. Many

subst anc es tMson confronts or conmes in contact with on a daily
basis can "stain" or reduce the "whiteness" of one's teeth. ar.t.icul ar,
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probl em occurs gradual ly over .

‘A tooth is comprised of an inner dentin layer and an outer hard enamel layer that is the
protective layer of the tooth. The enamel] layer of a tooth is naturally an opaque white or
slightly off-white color. It is the enamel layer that can become stained or chscolored The

20 enamel layer of a tooth is composed of hydroxyapaute mineral crystals that create a somewhat
porous surface. These hydroxyapatite crystals form microscopic hexagonal rods or prisms that
make up the enamel surface. As aresult, the surface of the enamel layer presents microscopic

o spaces or pores between the prisms. It is believed that this porous nature of the enamel layer is
what allows staining agents and discoloring substances to permeate the enamel and discolor the

25  tooth. These remaining substances can occupy the microscopic spaces and eventually alter the

color of the tooth.

Many substances that a person confronts or coﬁes in contact with on a daily basis can "stain"
or reduce the "whiteness" of one's teeth. Tn particular, the foods, tobacco products and fluids
30  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 pelﬁclé 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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di scol ored 9 fire still healthy and do not pose any heat$HUBY34L348,

probl em a product or substance that would whiten the discolored teeth
woul d be advantageous. It is also essential that a tooth whitening product
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necessary to effect substantive whitening because of the constant flushing effects of salivary

secretions. This tendency toward rapid dcconiposition of peroxide and the rapid flushing away
of the peroxide agent applied to the teeth has severely limited their application to, and utility
20  for, whitening teeth. It would be highly desirable, therefore, to provide a stable peroxide -

whitening liquid having increased retention on teeth to effect substantive whitening.

SUMMARY OF THE INVENTION

» In accordance with one aspect of this invention there is provided a liquiﬂ dental whitening
 composition containing a.peroxide whitening constituent dispersed in an aqﬁeous liquid vehicle
in which is dispersed a film forming component, the liquid composition rapidly drying when
i applied to the tooth surfaces to form in situ a gel-like film containing the peroxide whitening
30  agent. )

" In one embodiment with The practice of the present invention, there is provided an aqueous
 tooth whitening liquid having enhanced stability and whitening efficacy, the liquid being
2 . -



applied to the tooth surfaces to formin situ a gel-like fi{rh Mt 2805 ng

t he perox{ M.ening 30 agent. In one enbodinent with th actice of

t he prese{r?)'tq)eqs\r@%% ion, there is provided an aqueous toot I"P%{ﬁ Oé‘Hlﬁ:ff‘a liquid
havi ng enhanced stability and whitening efficacy, the liquid being 2 WO
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the co 0 acl S provides a peroxide source that is stable
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The vehicle used to prepare the_ liguid,.witening.co Si t i.0on .of present
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rapid drying property to the. applied I'iquid whitening 20 conpositign and is
pr esent miaintérianccaithe somposition pH te ecid denolprovident peloside serog dhai bbeiebls o, by
wei ght anngreLerabl about 25 to about 40% by weight. Water is included in
t he vehfRQCEPGPILCROD SEFA%hsi ti on and about 15 to about 35% by wei ght of the

conposition and preferably about 20 to about 30% by weight. 25 The

proportion of vehicle used to prepare_the liquid conposition of the present
invEntion is DESCRIPTION OF THE PREFERRED EMBODIMENTS

D=

The vehicle used to prepare the liquid whitening composition of the present ipvention includes
a non-toxic volatile monohydric alcohol or any suitable mixture thereof. The presence of the
volatile monohydric alcohol imparts a rapid drying property to the applied liquid whitening

20  composition and is present in the compbsition at a concentration of about 10 to about 50% by
weight and preferably about 25 to about 40% by weight. Water is included in the vehicle of the
composition and about 15 to about 35% by weight of the composition and preferably about 20
to about 30% by weight. '

25 ° The proportion of vehicle used to prepare the liquid composition of the present invention is
. generally within the range of about 40 to about 80% by weight of the invention and preferably
| about 50 to about 70% by weight of the composition. A humectant such as sorbitol, glycerin or
propylene glycol 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. .
30 ' o
Examples of poly(efhylene__c_nxides) useful in the-practice of the present invention include PEG

2M, 5M, ™, 14M, 23M, 45M and 90M commercially available from Union Carbide,

3



generally within the range of about 40 to about 80% by wei ght 01 1t'¥$§f 25
I nvent i‘on“%rtg erably about 50 to about 70% by wei ght of

conposi tion. 'ﬂ%zgérect ant such as sorbitol, glycerin or pr@“ﬁ'ﬁ@ﬁgﬁﬁpycol S
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. 30
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m-11ion. pol y( et ene oxide): preferre r yse i.n.t raet t he
pr esentnonippEnpolymes g'fyf&hﬂéllﬁy@ﬂﬁ?%‘%‘ﬁ%g AHRYHRE® Iﬁ‘gl\??‘ﬂﬁr weight ‘gtcgjtﬂ%a@%m% ﬁg‘ﬁlg f:hg f
abouyt 100, 900, ch pol yet hyl ene oxide) "or PEG 2Mis a nonionic polyner of
et h§| e %1 Ga havi ng an average nol ecul ar wei ght of 100,000 and has the
general formula: (CH2CH20O) n wherein n represents the nunber of repeating
CH2CH20O groups. 10 Carboners useful, %@5 practice of the present

i nvention include carboxynet hyl ene (5%*]29 }u such as acrylic acid pol yners,
and acrylic acid copol yners.. Carboxypol ynethylene is a slightly acidic
vinyl polynmer with active carboxyl groups. A carboxypol ynethylene preferred
f or usewhareihe represenisdhe otmbéreolpepesing C BWUPE a water dispersible
copol ymer of acrylic acid 15 cross-linked with -approximately 0.75%to
approximately 1.5% pol yallyl sucrose that is sold wunder the trade

desi gnatiBhmEANRERD in 83%ractiéd obtheBrésentGavsttiontinclitecathotympshylraophigmess
present in the |iquid whiteni rbga conposjtion of ;t,\ge pr)g%ﬁnt t:h vention at: a
concent sugh i2e actylic a¢id polyners sandacatin Al COpORymRFS- e RPREYRINYRRIEEE §ift v about
0.5 to gbout 1..0%. Laht., - 0] _%g&b&ﬁj"@,ﬁ&}g 1eRe Pfe@srads
whi t eni Sﬂ’éﬁﬂﬁsﬂ&c Y ﬁﬂq‘@ o a“é]tﬂlgg%tﬁgfcgéﬂﬁgﬁpées nt 1 nvention i 3rflcl uge_ hydr ogen
per oxi dgy usl Bahe praextelef the gragentdavdntinnisa watet dispersivleisopobytnenaf acrylic acid
15  cross-linked with approximately 0.75% to approximately 1.5% polyallyl sucrose that is sold
‘under the trade designation Carﬁopol 934, 974 by B.F. Goodrich. The Carbopol product is
present in the liquid whitening composition of the present invention at a concentration of about

0.25 to about 1.5% by weight and preferably about 0.5 to about 1.0% by weight.

20 | Peroxide compounds which may be used as whitening agents in the practice of the present

invention include hydrogen peroxide, urea peroxide and percarbonate salts such as sodium
- percarbonate. Most preferred is urea peroxide. The peroxide constituent is present in the
liquid whitening compositions of the present invention at a concentration of about 5 to about
}30% by weight and preferably about 10 to about 25% by weight.
25 _

At the acid pH leveis 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 consistency enabling the product to be painted on the tooth

30  surface with a soft applicator brush.



per carbonate. Mst preferred is urea peroxide. The peroxide const-li?q UeRy 2{@5
present i Ot(ﬂﬁ) | iqui d whitening conpositions of the present invéntion at a
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f I avor i29g b geightiafd prefermbiyrabbenD. 1 to shmut 0% bemeight| i qui d conposition of the
present invention at a concentration of about 0.1 to about 2% by wei ght
andOpreferably about 0.1 to about 0.5% by weight, 10 The liquid whitening
CONpOoSify] {RE ©SERbsiliBY 8ithi PReskt ihdritioalid MitMBPEepded in thadorfroofa of a
l'i qui d%ﬂgﬁlrhuz%wg%gmg%pl i gdSIas such%to the users teeth as by_gai nt.ing the

teet'h Wiquid sammishtand applieccastsuch by ths Mserataety ashypainting Ba asfh i a0 | "t he

al cohol” and er _vehi cle.const.tuen r.apl film
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or IfgertasnisiThes been applied. The deposited film is cox_np%sec{ ofe thg poﬁ(feﬂqy ene oxi Q) 9 ag

constituent, the Carbomer and constituent and the peroxide whitening agent or agents. The

presence of the poly(ethylene oxide) and Carbomer constituent compbination perrmits a slow .
release of the peroxide agent or agént_s to the applied tooth site, providing prolonged whitening
.treatment of the site. ‘
20
The deposited film of 1iquid gel contains no ingredients imparting thereto an unacceptable taste
| or texture, rendering it unpleasant to the user and adheres strongly to tooth enamel. After
application to the teeth, the composition dries in a relatively short time period, for example, 20
" to 60 seconds to yield a strongly adherent, clear or tooth-colored film which is effectively
25  invisible while in place. The fitm gel is sufficiently strong and adherent enough to xemain on
bthe teeth for a period of time, for example 10 to 30 minutes to effect a whitening result and will
resist the forces commonly applied by the lips and tongue. While the film is in place, the user
is to refrain from mastication. The filrn can be removed as and when required, at will, by an
empibyment of standard oral h-ygiene procedures such as brushing or by rinsing with an
30  alcoholic mouthwash. While in place the film releases agents contained therein at a slow,

relatively constant rate and in concentration sufficient effectively to effect stain removal from

the teeth.



presence of the pol yethyl ene oxide) and Carbomer constituent conbiin¥aloRi(5
permts ag%l oxé/ reI ease of the peroxide agent or agents to the a éP I|ed
tooth sit OB |ng prol onged whitening treatnent of tHELEY010HY The
‘deposited filmof liquid gel contains no ingredients inparting thereto an
unacceptable taste or texture, rendering it unpleasant to the user and
adheres strongly to tooth enanmel. After application to the teeth, the

Cecona dhe atysops Bea Sy Risnine Fomiatiof Of e SiEnBEPLAte AEbrFRTRY Adctgand 0, 2O

ef fect iy b}g t%%n?ﬁ VisitPbBh¥bBbhBodifforpinacsitafiaretsel saobels ai ssaislefs steel mmkl y
strong an nt enough to remain on_ the teeth for atf)erlod of ..tine,

for exanpidedngith o n8genyilntheprepasatiar eithe Hayidi Whilkning So8mpsitionn pe g pdicpis i o
{ hey T Or CoSNGRITRILY AR Lefle Mixkif chd RO 4889 YWater BhdbBrrehAidobbIn 1S 1 1

pl a?:e rain rom mastication. The filmcan be renoved as

and Wh@ameeweH, Esl@(etﬁj‘elem dnhde)bynchp‘ero:adp bm;aptmmd apid @Vainsimdcﬂmlangh? ¢ ene
procedures _suc

br ushj n Ely r-i Nsi n f‘-‘%@al c‘IohoI | G gt hwash.
Whi l o inerpiicee axewbem iR @ ters a Somperes L P RBo e A St
I
et A A M R oo

effect om t-he t'eet

PCT/ USQ3fmbbSifi8n E\a&ijmtbmfsp]ﬂ iofj bitsveo Al Briendabputd. b iand praferablyab B‘l“é%‘éFﬁ
t d th
confosiabpu-5 i Wiy penabisaf e sLarisPlld frid A b Bd Rsor

W th a JBi€ RaeRhliyoiuded d A8 WhiHing litfaid & cv@cemrgioniof D@ tot he
i ngr edi en?ﬁé% gfrégglmar%tg eouyo'ﬂi added to thg@mwger in_the oII ﬁﬂéng order:

wat er :mbp oveight and prﬂﬁcxlably ahownteht %@boubb%ﬂ}fe\ﬂﬁgh% ﬁ@mdaﬁ foxi de

conpou nd an redflav ol doiform
a hormgjé‘nfrfg&ﬂg E%E ?Sos}?% Bﬁ?sgﬁ%efg {In%%gtgﬁ% st a Hll]tm)} dog%d(ﬁ% L

per oxi ds%le%&ﬁ%f&é%[’épa@i@ﬁ%ﬁhd]iqﬁ@e.rhltexﬁugdom@mﬁm ng corrp05| tion, the pH of
the conposition is adjusted to a pH of between about 3.5 and about 5.5 and

préfierably about 4.0 to 10 about 4.5 with an orally acceptable acid such as

phosph thilecprgé:eing inve RS & iﬁl?gu(l_te‘?l'ﬁ} tHBkdifowfid Sxiple but is not to be limited thereby.




m xtures thereof which is generally added to the whitening |iqui dﬂgt I‘%Y 205
concentr g .05 to 2% by weight and preferably abouyt 9
by wei gh?‘kjb%g@g%ﬁgl s buffered with a buffeEi ng agen%/ suc%cgngsioyﬁi%ﬁﬁ]bOUt e
phosphate and sodiumcitrate and to maintain the acid value pH selected
for the preparation of the liquid whitening conposition. 15 The present
invention is illustrated by the follow ng exanple but is not to be limted
thereby. 6 11 MAY 2005 WO 03/099246 PCT/US03/16348 Exanple A whi t eni ng
:,r]glrjgglme a pH of 4.0 was prepared having the follow ng ingredients:
A%@éﬁ%@%ﬁgﬁ\ggﬁa pECRE DORALs PdhredIRiintg thy folldwiohdbgredibyterer i n PEG 2M

Urea per oxi oric acid Mnobasic sodi um phosph
by Weight 25.1 1.00 34.8 5.00 P Prate : fotal 5 10°%

Ingredient % by Weight

Purified water 25.1

Carbopol 974 . . 1.00

95% Ethyl alcohol - 7 34.8

Glycerin 5.00

PEG2M ' ' 15.00

Urea peroxide : , o 18.00

85% Phosphoric acid ) 0.10

Monobasic sodium phosphate . L0

Total : , 100.00

5 . _
The shelf stability of the whitening liquid packaged in plastic bottles was determined by the
percent urea peroxide recovered from the whitening liquid after a 4 to 12 week exposure fo
temperatures of 77°F and 105°F. Peroxide recovery analysis was performed using Iodometric
Titration. The stability resulis are recorded in Table Tbelow. .
- 10 '
T - TABLE 1
LIQUID COMPOSITION STABILITY
Initial % Peroxide % Recovery of

Elapsed Time © 'Wt.% Peroxide Recovery 77°F 105°F Peroxide
Initial 18.4% - 18.4%
4 weeks 18.7% 100% 17.3% 94%
8 weeks 18.9% 100% 14.3% 78%
12 weeks 18.7% 100% 8.4% 46%

The peroxide recovery results recorded in Table I indicate that the whitening liquid of the

. present invention retained sufficient peroxide content to be an efficacious whitening agent even

15  after 12 weeks of storage at the elevated temperature of 105°F.
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and evaéo%oeﬁeél%f Iﬁﬁinré)daﬁﬁﬁatﬁaﬂ%aékﬂﬁéﬂeﬁﬁit&th eRidisceial for Bgtrinflosttiyingime '
subj ect's” app red the I'i'qui d whi-t eni ng conposition of the Exanple to their
front tylsthtHeitgie adhates primariiyvio thedierth, enamebiuiiassa ks SXHIHHE SERIHTE BaY f or med

on the first i -
.10 perfo?me ggco?élgg ?c]; ; god&ﬂ]c%tigﬁj gf %%t]'_p%grqe Hest A% oR] 88HUFIndex (R.R.
Lobene, J. Am. Dent. Assoc. 77:849-855 (1968), in which the teeth are evaluated for staining
~ area and intensity. The overall sum multiplication of the area and intensity scores of each

tooth, yielded the stain index score, indicating the stain Jevel.

15 . For purposes of comparison, the procedure was repeaied except the subjects in the second
 group of the first study used a commercially available, cellulose polﬁner base&, liquid peroxide
-whitening composition of the type disclosed in US 5,425,953, designated Composition C1 or a
commercially available whitening toothpaste designated Composition C2. The extrinsic stain

results are recorded in Table II below.

20
Tntrinsic staining that is, staining trapped inside the tooth enamel was measured as shade guide
improvement using Vita Lumin™ Vacuum Farbskala Shade Guides, a product of Vita
- Zahnfabrik, of Badsackinger, Germany which has 16 shades. The intrinsic staining results are
" recorded in Table I below.
" 25

TABLEIL
EXTRINSIC STAIN (L.OBENE) INDEX SCORES

Composition Baseline 2 Week % Reduction
Fxample 32.20413.83 21.82£12.39 33.24%
cl1 36.03.:15.96 26.60118.27 25.92%
2 367341323 28.38+12.20 22.73%




for two weeks. Upon exanination each patients teeth were scored fcﬂﬁ HAY 2@35
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nodi fi cation of the Lobene Extrinsic Tooth Stain Index (R R Lobene, J.

Am Dent. Assoc. 77:849-855 (1968), in which the teeth are evaluated for
staining area and intensity. The overall summultiplication of the area

and intensity scores of each tooth, yielded the stain index score,
indicating the stain level. 15 For purposes of conparison, 'the procedure

was repeated except- the subjects in the second group of the first st udy
used a ¢ Pl BB =9 S B Sy 5 A5 @ G B OB E

whi t eni ng conposition of the type d“l‘s@p ?gd in US 5,425, 953 desi gnat fed
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Ger many which has 16 shades The intrinsic staini ng results are recofded
in Tabl el €11 bel ow. TABLELRG2ZEXTRI NSI C SEALN3(LOBENE) |INBEX SCORES
Conposi t) onBasel i ne2 Week% Reducti on Exanpl e32.2013. 8321. 8212. 3932. 24/
a 36.0315%626 6918. 2725192%2@?36 7313. & 75812 2022 733?%8 A J NAY 2008 WO
03/ 099246—PRCH-LUSO3+16348—FAB NTRID

t oot h
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5 A second study in which 40 subjects divided into groups of 20 participated, the procedure used
in the first study to measure intrinsic stain was repeated, The comparative compositi(;n was
Composition C2, a commercially available whitening toothpaste. The teeth of all the sub_]ects
were professionally cleaned prior to initiation of the study. The study was conducted for a
three week period. The results are recorded in Table IV below.

10

TABLEIV
'INTRINSIC (SHADE GUIDE) STAIN RESULTS

Composition Baseline _ 3 Week Shade Improvement
Example 10.50+1.90 6.28+2.36 422

Cc2 10.64+2.00 10.31+1.87 . 033

The results recorded in Tables I, I and IV demonstrate that the liquid whitening composition
of the present invention is significantly more effective in the removal of extrinsic and intrinsic
tooth stain when compared to a commercially available liquid whitening composition as well as

15 acommercially available tooth whitening toothpaste.




Conposi tionBasel i ne2 WekShade | nprovenent Exanpl ell. 282. 157. 984. 063. 38

Cl 11.202.139.413.631. 69 C211.442.078.093.773.29 5 A second study_ in which
40 subjects divided into groups of 20 participated, the procedurahw 2005
the first study to neasure intrinsic stain was repeated. The conparative
conposition was Conposition C2, a commercially avail abl e whitening

t oot hpaste. The teeth of all the subjects were professionally cleaned
prior to initiation of the study. The study was conducted for a three week
period. The results are recorded in Table IV below. " 10 TABLE IV INTRINSIC
( SHADE GUI DE) STAI N RESULTS ConpddEéonBasel i ne3 WeekShade | nprovenent
Exanpl €10. 501. 906. 282. 364. 22 C210. 642. 0010. 311. 870. 33 The results recorded
in Tablgg I, .l1l.and I'V denonstrate that the |iquid whitening conposition
of the preadefit™h¥ention is significantly nore effective in the renoval of
extrinsic and intrinsic tooth stain when conpared to a commercially

avai | abh.e skinguate okl &igRingLaRIPRSbIEARBEls Wi lhpridSion khedh GRFREIC] al |y

avai | abl eﬁm@%ﬁ%&&ﬁ%@&& i b 1 Y"%@QJEV hat is clainmed is: 1.
An aqueou?%ﬂéeb%g%h %@tﬁgm n ﬂ;ﬁﬁgl o suftable for application to
teeth in o) - P’f“fﬁ%@g‘?% &%%@f%”&é%‘ﬁ% di spersed is an
oral |y acPRlyelufme ovide); oi e Cabempss whireiy thadite forming pely(stbrietwpdideldaal cohol and a
film formngsobrirpbitioorbai | #0,000 e 4408j0byl:pReremitdeimphilioa bGgncer , wherein

L he 11 1M darns o Db i 99100 45 nd @bonfly HBHBHAL kgt T Tom aboul

100, 000 t gy : | nt, i,n the conpasition | n. amount from about
5to abou%%bgg%gij%\%g@ﬁéﬁ%, ﬁ%ﬁﬁaﬁ%ﬁ w}?eﬂ&@#e‘g f r om about
0.25 to about® 1 f"d’ﬁ’fm% topihe tion when applied to tooth

2. The composition of claim 1 whepsin the Carbomer Is a crogs-linked acrylic soid
copolymier,

3. The composition of elaim 1 whereln the poroxids it urea peroxide or hydrogen petoside.

4. “The composition of elaim | whereln the soncentration of peroxide present in the
eotposition is from about 5.0 weight % 1o ahout 30 wight %,

3. The comapogition of clxim | whirein a humectsnt is present in the vehivls humectant.

6. The composition of claiin B whersin bumectant 15 present i an amovnt from about 3.0
weight % to about 8.0 weight %, ,

7. The coruposition of claim 1 wherein the agueons vehicle is present in ab dnount from,
about 40 to about 70 wt,%.

8. The composition of clait 1 whereln the aueous vehicle is a mixture of water and
monchydiie aleohol.

9. The composition of claim 1 wherein the pH of the composition is maintained at a pH of
abont 3.5 to gbout 5.5,

10. ;Ihhz composition of claitn | whorein the pH is buffered with 2 buffering salt to maintas
e pH.




surfarces fornms in situ a peroxide rel easable tooth adherent film 2. The
conposition of claim1 wherein the Carboner is a cross-Ilinked acryl ic acid
copol ynmer. 3. The conposition of claim1l wherein the peroxide i sf ¢r 5
per oxi de or hydrogen peroxide. 4. The conposition of claimIl wher e| n tgpg
concentration of peroxide present in the conposition is fromabout 5.0

wei ght % to about 30 weight % 5. The conposition of claiml wherein a
hunectant i s present in the vehicle hunmectant 6. The conposition of claim
8 wherei n hunect ant IS ascot in air amount fromabout 3.0 weight %to
about Si) vy? ght <y Ym;,r_, CgSLtleI’l of claiml wherein the agueous
vehicle is pres Nt “i“n ”art %ﬁﬁ Y rﬁ‘mgbtﬁ’ut 40 to about 70 wt,% S. The
conposition of claiml V\herel n the aqueous vehicle is a m xture of water
and nonohyad mpahisesin wii@ninf heneeiinogidkizon of plaint 1 wher ein the pH of
the Cormostﬁ}'p@mt%mmatet&%n@émﬁ. ﬂt’l R ieecPBW bfeoRa L QBN e > 10 The
conposi tion af ﬁa @I{@ﬁ{i wherei n %” but‘f’erl ng salt to
mai nt ai n E}P ERW’l 1 I\/AY 2005 11 A net hod for vvhltenl ng teetch

whi ch conp %%”‘”(I%E%%’ﬁ&ﬁlﬁf@fémﬂ@é@ﬁﬂhmttmngmmm:mﬁm zgfysebdi m 1; (b)
pai nting t het'sanposition into contact with the teeth to be whitened to form
an in situd) agherenins biakam ﬁ%{ﬁb@@ﬂ@)ﬁ%%ﬂlﬂl%&’he conmposition in
contact with the teeth for plurality of nminutes per day; and then, (d)
repeating steps b and ¢ for nultiple days to thereby whiten the teeth




