DESCRIPTION TOOTH WHIILNING COMPOSITION CONTAINING COLLOIDAL PLATINUM
Technical Field [0001] The present invention relates to a tooth whitening compaosition containing
colloidal platinum. Background Art [0002] A surface of the teeth is colored with a coloring
causative agent such as coffee, tea, and tobacco tar. It is a goal of dentistry for many years to remove
the stain from the teeth surface and to keep the teeth white, and thus many products for whitening of
the teeth surface have been developed. In addition, treatment for whitening of the teeth surface by a
dentist has also performed. [0003] Con\ﬁzg ' I[gzl,liaﬁrder to whiten the teeth surface, an oral
composition containing peroxide has been used. 1t has been known that peroxide itself has a whitening

effect by its dec@OIesiNeN TERENEBCOMWRSEIANAN tteREKHedGCaloempradmyaimetdl catalyst such
as titanium dioxide, as a result, the peroxide improves a whitening effect. As described above, an oral
composition containing both peroxide and a metal catalyst has been used for tooth whitening. [0004]
In Patent Liteﬁaetéﬁﬁéal 'iﬂ%f& is a disclosure of platinum-supported titanium oxide, and a tooth whitening
composition containing peroxide. In this Literature, it is described that the platinum-supported titanium
oxide has higfodedomposition efficiency of peroxide. Therefore, by using the tooth whitening
composition disclosed in Patent _ . . .

The present invention relates to a tooth whitening compasition containing

colloidal platinum.

Background Art
[0002]

A surface of the teeth is colored with a coloring causative agent such as coffee,
tea, and tobaccotar. It isagoal of dentistry for many years to remove the stain from
the teeth surface and to keep the teeth white, and thus many products for whitening of
the teeth surface have been developed.  In addition, treatment for whitening of the
teeth surface by a dentist has also performed.

[0003]

Conventionally, in order to whiten the teeth surface, an oral composition
containing peroxide has been used. It has been known that peroxide itself has a
whitening effect by its decomposition. The decomposition of the peroxide is
accelerated by a metal catalyst such as titanium dioxide, as aresult, the peroxide
improves awhitening effect. As described above, an oral compasition containing both
peroxide and a metal catalyst has been used for tooth whitening.

[0004]

In Patent Literature 1, there is a disclosure of platinum-supported titanium
oxide, and atooth whitening composition containing peroxide. Inthis Literature, it is
described that the platinum-supported titanium oxide has high decompaosition efficiency

of peroxide. Therefore, by using the tooth whitening composition disclosed in Patent



Literature 1, the desired teeth whitening effect can be obtained in a shorter time than before. [0005]

In Patent Literature 2, there is a disclosure of a composition for teeth whitening composition containing
a catalyst activator and a bleaching agent such as peroxide. In this Literature, it is described that
platinum or a platinum salt can be used as a catalyst activator. Citation List Patent Literature [0006]
Patent Literature 1: Japanese Patent Application Laid-Open No. 2008-189548 Patent Literature 2:
Japanese Patent Application National Publication No. 2002-514225 Summary of Invention Technical

Problem [0007} ‘it,"\iﬂ}é%‘é% lgg i‘WH&%n‘?ﬁpegFrf%tt&% BK b‘%&%‘%ﬁiﬁ%ﬂﬁ?@lww catalyst such

lem 10007, catalyst s
as titanium dlox%e, platinum, or a num salt; and peroxide was not sutficient. In addition, platinum
only dissolveséosemixture solution of concentrated nitric acid and concentrated hydrochloric acid, and
further, as to the platinum salt, there is also a platinum salt that does not dissolve in an aqueous
solution depem‘P@ on the kind of the salt. Therefore, when the platinum or the platinum salt was

ved int | O AS. it IS, _ : it ined
mixed into an ora com%%%ﬂﬁglwb@i%épeﬁgﬁgg\%ﬁh@ﬁ” Icﬂmlmﬂq@ﬁm e

precipitated powders w eing thoroughl omposition. Further, a
compound in gempbsjtlatiicuntaisi 8y jpparébdt @ot titaniamd@titckiag) beged! wudis 56 vedxinlevater either, and
thus there was the platinum remained precipitated .
this Literature, it is described that platinum or a platinum salt can be used as a catalyst
activator.
Citation List
Patent Literature
[0006]
Patent Literature 1: Japanese Patent Application Laid-Open No. 2008-189548
Patent Literature 2: Japanese Patent Application National Publication No.

2002-514225

Summary of I nvention
Technical Problem
[0007]

However, the whitening effect of the oral composition containing a catalyst
such as titanium dioxide, platinum, or a platinum salt, and peroxide was not sufficient.
In addition, platinum only dissolves in a mixture solution of concentrated nitric acid and
concentrated hydrochloric acid, and further, as to the platinum salt, there is also a
platinum salt that does not dissolve in an agueous solution depending on the kind of the
sdt. Therefore, when the platinum or the platinum salt was mixed into an oral
composition as it is, there was the platinum or the platinum salt remained precipitated
powders without being thoroughly dissolved in the oral composition.

Further, acompound in which platinum is supported on titanium oxide was

hardly dissolved in water either, and thus there was the platinum remained precipitated



powders without being thoroughly dissolved in the oral composition. [0008] When platinum, a
platinum salt, or a compound in which platinum is supported was precipitated in an oral composition,
the platinum catalyst is not uniformly dispersed, and thus is not uniformly applied on teeth surface.
Therefore, when the oral composition is applied on teeth surface, there was a problem that a sufficient
whitening effect cannot be obtained over the entire applied area. Therefore, in recent years, an oral
composition in which high whitening effect can be obtained over the entire applied area is required.

Solution to P:ﬁmggﬁ% &v | {gyf!ﬁop(gﬁéﬁ?tojiw%grﬁ ﬂ%ﬁgﬁ%ﬁ(ﬁ%w% that a tooth whitening

composition having a hi ing € over the entire app area can be obtained by the
inclusion of c¢dioddpl platinum as a platinum catalyst in an oral composition containing peroxide.
Further, the present inventors also obtained the findings that the whitening effect can be enhanced by

the application of a toUtIEWARERAY 2 BIAHBERITH S REMTMGES BIHAT SrRiA D H RBRPLEface and then
by the irradiajon glfe@rﬁt 'iﬂ%ﬁS&%%ﬂﬁF@iﬁ‘od%&%\ﬂinuﬁ %&é}g@ﬁ%"r{?@ﬁf&@ﬁ{?ﬁ@%& a tooth

whitening composition. The to ening composition according t pres ention contains
0.01% by weigt ihusnie rettarb%iily \aeitbd on teath efirdatioid ahpiafione iwhanthé %aby weight or more to
30% by weight or less of peroxide. A tooth whitening composition having high whitening effect can be

obtained by tf8HRRSHISA G1aPBIIEHAD A HHPSh FERR R RO SRR AHEHHE WABE®on. [0011]
The tooth WhilgingFRIPRIAIMEPE0EAIRS dRHTReRIRSERINVeRtioR Ry THsaRRaRtalp 0.1% by

weight or more to 30% by weight or less of phosphate polymer, a salt of phosphate polymer, or a
solvate of phasghaagesitomngn whicbthighivite tenigaelifepiositi e dliqined lnigii¢handniiesapgl eect can be

obtained by tg? egldsdrlgéjurilrgé.phosphate polymer to a tooth whitening composition. [0012]

Solution to Problem
[0009]

The present inventors obtained the findings that a tooth whitening composition
having a high whitening effect over the entire applied area can be obtained by the
inclusion of colloidal platinum as a platinum catalyst in an oral composition containing
peroxide. Further, the present inventors also obtained the findings that the whitening
effect can be enhanced by the application of a tooth whitening composition containing
colloidal platinum on teeth surface and then by the irradiation of the applied areawith
light.

[0010Q]

The present invention relates to a tooth whitening composition.  The tooth
whitening composition according to the present invention contains 0.01% by weight or
more to 5% by weight or less of colloidal platinum, and 1% by weight or more to 30%
by weight or less of peroxide. A tooth whitening composition having high whitening
effect can be obtained by the addition of colloidal platinum and peroxide to atooth
whitening composition.

[0011]



In a preferred embodiment of the present invention, the phosphate polymer, the salt of phosphate
polymer, or the solvate of phosphate polymer in a tooth whitening composition is ultraphosphate, a salt
of ultraphosphate, or a solvate of ultraphosphate, respectively With the addition of ultraphosphate to a
tooth whitening composition, a tooth whitening compaosition having higher whitening effect can be
obtained. [0013] In a preferred embodiment of the present invention, the peroxide is hydrogen
peroxide, carbamide peroxide, or calcium peroxide. With the use of these peroxides, a tooth whitening

composition having ' itening ef !qu.. 4 referred
embodiment of the pﬁ%ﬁﬂ%ﬂ!@ﬁ%&g%&&gﬁﬁt%)sogéq%ﬂ\;\)%?é%ﬁ?ﬁ:ompb@%@h&ﬁg%g? more to 8 or less.
The pH of a teethevbiitaing. Conbp st is mersral3the wargghherteesohyhivgptiag poyrpasition
according to the present invention can perform the whitening of the teeth without giving a stimulus to

other organs 8 ﬁ‘ﬁ?ﬂ?@pﬁﬁﬁ%QQW%’ &r& ?&W?ﬂfmhﬁe ﬁﬂ'@ﬁefeﬁ@?@%ﬂ@’ﬂﬁ@nt_ of the present
invention, thec@ﬂ mﬁ%g§ﬂg%?§]“@§1{ﬁ§%ﬁa .%H”&%Bﬁlﬁ&p nA %i{%t swhitening

composition on teeth surface, an iation of the applied area with light having a
wavelength oph@&phate pol pnazet daa TasdnmhiceniegcdBposk amadiation with light, the whitening of the teeth
surface can be performed more effectively. [0016] In a preferred embodiment of the present

invention, thel B934 whitening composition is used by the application of the tooth whitening

composition on teet e AGHBERIRG HasialgR ALANGAPRISShaLgR Fsblgh having a

wavelength of 420 nm or more to 490 nm or less and second light having a wavelength of 620 nm or
more to 640 reaitof sspByehel ymadiatithe sdtvetizybithesphetetooydiffcreatastiveitegihg, whitening of the

teeth surface can be performed more effectively. [0017 In a preferred embodiment of the present
invention, the BRHRER I BERREG AL, Couk B9 VR A ATy B R LS GReARRing
composition qadierieaih Suane a8 1bs B as sadiRion Wi ightdRyinampyayeleaath of 800 nm

or more to 1500 nm or less. By the irradiation with light having long wavelengths, the high whitening
effect can be Gothiwbideni ng showasiien haliaatigess e Eefiogsetibohoamtie allE0EY]

[0013]

In a preferred embodiment of the present invention, the peroxide is hydrogen
peroxide, carbamide peroxide, or calcium peroxide. With the use of these peroxides, a
tooth whitening compasition having safety and higher whitening effect can be obtained.
[0014]

In a preferred embodiment of the present invention, the pH of atooth
whitening composition is 6 or moreto 8 or less. The pH of atooth whitening
composition is neutral, therefore, the tooth whitening composition according to the
present invention can perform the whitening of the teeth without giving a stimulus to
other organs such as the gums in the oral cavity.

[0015]

In a preferred embodiment of the present invention, the tooth whitening
composition is used by the application of the tooth whitening composition on teeth
surface, and then by the irradiation of the applied areawith light having a wavelength of
420 nm or moreto 750 nmor less. By the irradiation with light, the whitening of the

teeth surface can be performed more effectively.



According to the present invention, with the cleaning of teeth surface with a tooth whitening
composition containing colloidal platinum and peroxide, high whitening effect can be obtained over the
entire applied area of the tooth whitening composition. Brief Description of the Drawings [0019]

FIG 1 shows the changes of color residual ratio when various kinds of catalysts are used, in which
irradiation with light has not been performed. FIG 2 shows the changes of color residual ratio
when various kinds of catalysts are used, in which irradiation with light has been performed.
Description oi(l,:cﬂgiodiment [0020] The tooth whitening composition according to the present
invention is a‘composition that removes stain from the teeth and whitens the teeth surface. That is, the

tooth whitening compasitppef éaal epibpdisitarothbé s apliedomin)yrendsthistedaee in the oral cavity,
removes stain from the teeth, and whitens the teeth surface. The tooth whitening composition

according to (PRVPRSEENRY ifveask R e AP BECHUGLINEHOAEWRIIRGIBY SATIPRRIHRN 478 denture.

The tooth whilgping caTAgsIioRRRIAING 6 e MISRENL INARARY TN IR ARgIRined in toothpaste or

mouthwash. Further, the tooth whitening composition according to the presentiinvention may be in

liquid or gel favavelEhgtham @ hiteor ngheimpes inoElessadihsptorth Bghtdeeitiy aveatebengtiay be used in
whitening performed by a dentistﬁifg??ml] It has been known that platinum has high active oxygen
removal capaBi0 AR XGRS 8RSt pRY Hi A BoandLMIghtHIBIRE By through the skin

or the intesting G HAURTHSHINIS A HNBLIRAIRURBRIRGRRIS oA e 10 remove

the active oxygen on the surface of the skin or in the intestine. Platinum does not dissolve in an
aqueous soluf¥H,7and dissolves only in a mixture solution of concentrated nitric acid and concentrated
hydrochloric acid. In a preferred embodiment of the present invention, the tooth whitening
compoasition is used by the application of the tooth whitening compaosition on the teeth
surface, and then by the irradiation with light having a wavelength of 800 nm or moreto
1500 nmor less. By the irradiation with light having long wavelengths, the high

whitening effect can be obtained in a short time.

Advantageous Effects of I nvention
[0018]

According to the present invention, with the cleaning of teeth surface with a
tooth whitening compasition containing colloidal platinum and peroxide, high
whitening effect can be obtained over the entire applied area of the tooth whitening

compasition.

Brief Description of the Drawings
[0019]

FIG. 1 shows the changes of color residual ratio when various kinds of catalysts
are used, in which irradiation with light has not been performed.

FIG. 2 shows the changes of color residual ratio when various kinds of catalysts

are used, in which irradiation with light has been performed.



Further, it has been known that the platinum salt is also slightly soluble in an aqueous solution.
Therefore, platinum and a platinum salt are precipitated in an aqueous solution, and are not uniformly
dispersed in an aqueous solution. [0022] Colloidal platinum is made of the minute particles of
platinum that are processed to the size of from several nanometers to several tens of nanometers in
diameter. The colloidal platinum of the present invention, for example, has an average particle size of
from 1 nm to 5 nm, and the particle sizes of 90% or more of the colloidal platinum are in the range of
from 0.1 nm to 10 nm. The colloidal platinum may have an average patrticle size of from 1 nm to 50
nm, preferably an average particle size of from 1 nm to 10 nm, more preferably an average particle
size of from 1pwetiphomaf Entbbdiienmore preferably an average particle size of from 1.5 nm to 2.5
nm. Further, the particle sizes of 90% or more of the colloidal platinum are preferably in the range of
from 1 nm to [&#*h, more preferably in the range of from 1 nm to 5 nm, and furthermore preferably in

the range of from 1 ng, %ﬁ)tﬂmﬁﬂlém & g{- eagﬁllaﬁ w{ ' P&Iﬁtﬁx foRAILPW particle size
distribution, the colloida platinvl\ﬂm carrﬁabngﬁr%forlm y |spe$§ed fr‘?g toot W{{;él%enﬁlg composition.
Further, for themmusiime thatreolties giariifriensthe seathcitbivialgplatieuest heslaanen dymeaisjc light
scattering-type particle size distribution measurement method can _be used. Further, the particle sizes

of colloidal plHAHANMAYIBANS SATRASHIBY 18 FLOBPIRHQH0R 1 arRi L MARMBHTEE X35 ay diffraction
method, or thy ke o023l rerTEIBCQURI R PIPERSER G0 AIRSRSRONIAING SR caical platinum

solution. The colloidal platinum solution is a solution that contains colloidal platinum and sodium
polyacrylate. Tlothodhitédiigaatpositisolationdisgtotitpreseit pamsit onofacdiiged fdatimeum. In the

colloidal platinum solution, a polyacrylic acid salt is coordinated to platinum, and becomes a colloidal
protective ag&ﬁﬁﬂ'&q %ﬁ?&@é@?ﬁ&%&@&ﬂeﬁ%ﬂﬁﬁw of the platinum. Therefore, the colloidal platinum can
be more uniformly dispRragghWHIRHRYBARIEGIAIRS ding tdRneakadR IReROYRIgRY Biatinum solution
is preferably 80 to 180, more preferably 90 to 170, and furthermore preferably 100 to 150. The R-value

shows a ratiocoftaeashidashipiste of mastbalbsial fprsestibe tagdywhitrnitgcomaesiienber of the
platinum. When the R- atlue is 80 to 180, even in an ioni sollgiPn addslaﬁ witt]t c\%ﬂns and the like, the

v ,
colloidal platiriacuC gt F‘ﬁa}ﬂr?tgrin e YseBé?Qitr)nr%Péatén I['(95 47" 9% 'R the prgs:[gﬂ hlnver?ﬁbnrg, colloidal

platinum is casgafisedi bh adepting fiteri pe2eMmpRSition nibp Beanma intverhi fbel Ao onaiisyor more to 5%
by weight or less, preferably 0.02% by weight or more to 2% by weight or less, and more preferably
0.05% by weigH&BiSore to 1% by weight or less. In the present invention, the platinum is made into
colloidal form aaglnglus has a large surface area, therefore, even the content of the colloidal platinum is
small, the wh{tenl effect can be exerted.

It has been known that platinum has high active oxygen removal capacity. It
has been considered that platinum is not absorbed into the body through the skin or the
intestine. Therefore, platinum isametal that is allowed to be ingested orally in order
to remove the active oxygen on the surface of the skin or in the intestine.

Platinum does not dissolve in an agueous solution, and dissolves only ina
mixture solution of concentrated nitric acid and concentrated hydrochloric acid.
Further, it has been known that the platinum salt is aso slightly soluble in an aqueous
solution. Therefore, platinum and a platinum salt are precipitated in an aqueous
solution, and are not uniformly dispersed in an agueous solution.

[0022]
Colloidal platinum is made of the minute particles of platinum that are

processed to the size of from several nanometers to several tens of nanometersin



Further, the colloidal platinum and the colloidal platinum solution can be produced by using a known
method. [0025] The colloidal platinum itself removes the active oxygen. On the contrary, colloidal
platinum can also be used as a catalyst that enhances the whitening effect with peroxide in the present
invention. In a tooth whitening composition containing colloidal platinum and peroxide, the colloidal
platinum is uniformly dispersed in the tooth whitening composition, therefore, the high whitening effect
is exerted. In the present invention, a tooth whitening composition containing colloidal platinum and
peroxide is applj n the t Surface ! r inutes t e e tooth
whitening cor%%(lj%s%%n iﬁg‘%@@@él s&g@@gﬂ,ﬁ{%??‘%?ﬁqﬁ‘%??eﬁi sur C%%%él&a&&%&? n addition,
after the applisatiole stadbttmvihitend®reorand it partolkisiringl colleislahplabntm @idigsiroxide on
teeth surface, by the irradiation of the applied area with light, the higher whitening effect can be
obtained.  PHEEAYEAR I THEGRGE A OB MR R HNRitd AfPLRH LHIBHR SIRAIYR) colloidal
platinum and ide. ied r ' ' ' ; e teeth,
whereas colloﬁél{?éll%%nﬁarﬁrlb%e%? r%éﬁﬁ%e@%h%%@ﬁ@g%ﬁ %@%@% %ba%\}%%&!g%%%%%}n a tooth
whitening corositiom tobtdainingaelpaekplptnaeand peetiodadzads drtvn dtion soSferctiaaty for the
treatment and prevention for gingivitis, periodgontal disease, and the like. [0026 The peroxide is a

compound col RTINS AL ve e nat i eS2e 0h§ FRidaHiMER 2mpIEs o% e el¥ides used in
the present inyertianyinclyfgohy b 9578 RarRXidifoiBar BRINIR BRY rifeaphiRiSgegroxide. The

concentration of peroxide may be 1% by weight or more to 20% by weight or less, preferably 3.5% by
weight or morfearn 158 toyl Gveignaorel pesenaibye rptief eaagdyoBiBEYs bywvéidhomr andre to 10% by weight or

less, and furthermore preferably 5 % by weight or more to 10% by weight or less. With the addition of
the peroxide ?b'r g%‘éjmﬂéﬁma‘éﬁﬂ{ﬁ'&%?%fﬁﬂﬂé‘%8 ddksc Hgﬁ‘leaﬁeoiﬁg whitening effect of
the tooth whitgs)|BRISYRRASH PRVHIRERTRENA S BRI SRbiRfHETRaBeRsl dP Bidfihum cdhe tooth

whitening composition according to the present invention may contain phosphate polymer. Examples

of the phospheeptsiymiedisesired ipclypribaphitaeina campoesibolyphogpestéordhe solvate of

polyphosphate. The polyp hate, salt of polyphqsphate, or solvate gf polyphosphate to be used
may be one km%rre%%%é 8?3 @8 i Slr%sb%efs’nogl | H%mélé]l slfgtlH({Wear%ﬂ%rllegﬁ%@%a%%ﬁyphosphate, a salt
of the polyphegsghaiag-6fpe patiatesebitienmolyioh psriBatentheriabiehepiialissh Salirflethe

polyphosphate, or a solvate of the polyphosphate which has different chain length or different

molecular strifeustiele§iaee PEgihpieapHatiaua Y ke fesesal od Slapiorras icamiained. [0028] The
salt of polyph ﬁ@ f pol i ly, a salt of pharmaceutically acceptable
polyphosphat%. S ?2%?0 pc%(;j/sb%o%p%gt%&%%&gﬁgﬁe}nﬁé%@ﬁ%gkgfeferred, and a sodium salt is more
preferred. In tloegsesent specification, a salt of polyphosphate may contain not only anhydrite but also

a hydrate salt. These salts, for example, are ionized in a solution and function in the same way as in
The colloidal platinum can also be contained in a colloidal platinum solution.

The colloidal platinum solution is a solution that contains colloidal platinum and
sodium polyacrylate. The colloidal platinum solution is a uniform dispersion of
colloidal platinum. Inthe colloidal platinum solution, a polyacrylic acid salt is
coordinated to platinum, and becomes a colloidal protective agent that improves the
solvent affinity of the platinum. Therefore, the colloidal platinum can be more
uniformly dispersed without being aggregated.

R-value in the colloidal platinum solution is preferably 80 to 180, more
preferably 90 to 170, and furthermore preferably 100 to 150. The R-value shows a
ratio of the mole number of the colloidal protective agent and the mole number of the

platinum. When the R-value is 80 to 180, even in an ionic solution added with cations



polyphosphate. The solvate of polyphosphate means a solvate of polyphosphate, or a solvate of a
salt of polyphosphate. As the solvate, a hydrate can be mentioned. Further, there may be a case that
the polyphosphate used in the present invention absorbs moisture in the tooth whitening composition,
and thus becomes a hydrate by being attached with the adsorbed water. Even in the case of forming
such a solvate, the solvate is included in the solvates of polyphosphate. The above-described solvates
are ionized in a solution and function in the same way as in polyphosphate. [0029] In the present

invention, the ate I .0.19% 2 more to 30% by weight or
less, more pre#'(gr%%l)y %55(3)%0 yﬁﬁééﬁﬁwﬁéﬁ%% %)1}] \;évg?%%%ﬁe;&séé and furthermore preferably 1%

by weight or fopzo 10% by weight or less, on the basis of the total weight of the tooth whitening
composition. The polyphosphate may be a salt of the polyphosphate, or a solvate of the

polyphosphate, the cOhtEHRSEREAAGR %IWQ%‘M&%@WM?%W%SMm is a

content horceolRpRAIdh T BIAhBAR DR IRRH Y o ARG TRl dORADI  Among the
polyphosphates, tragﬁosgﬁate IS prefe?a%sfe. The FTetrapﬁﬂosphate @?po os;&%gte thatis a
phosphoric agicsjecdgiy @028 ygnzeilghy fuy roesnicl 29d snesighs tiulessy andmpoederatadali@yxample of the
ultraphosphate is uItraph_osghate having an average chain length of which is 5 or more to 25 or less

phosphate reSiHadORYARET OfHRCLS 19 2R AR O R ESST Ul APPSR ENEEPBE B or more to 20 or
less, or may Bef pRMORR theoolRiall FoRAY HAs WAReN AR SYFAE9S &) BB eagtRultraphosphate

is 7 or more to 12 or less, a higher whitening effect can be obtained due to the synergistic effect of
peroxide. [0081 conterT hthd-toH ohiltpathmwhitesiml dbenpbisiiong atfeordandéetlededresent invention

may be 6 or more to 8 or less. The tooth whitening composition according to the present invention
exerts the effects evainehd RIS B LD e A PR e 66h whitening
composition isRgydEal iNRIBEARNEN i9Rthoyhitening composition according to the present invention
can be used for performing the whitening of the teeth without giving a stimulus to other organs such as

the gums in the08Rhl cavity [0032] The tooth whitening composition according to the present
invention is applied O‘Phtéaeg? s arlfa?a% arr1ndi ?t?f%r%%U fO{h3 gn%te; to er(lSO intlﬁteg referably for 5
minutes to 40 minutes, an %oreppre?grabﬁ/e MiNGtes 8-y TGRS, AflLY tha ) Re'tooth whitening

composition igqiesTy e 8aA ieetbesidacs a Wik enapalicaiestes aineiihyéeningrcomposition
containing colloidal platinum and peroxide on teeth surface, the peroxide is decomposed on the teeth
surface, and PRISIAE WHIRPIFSEHAEEAN bd bR EEEHWRIERR NEheorpIRsIHAN sRIADMfunctions as a

e o A A NSRS AR g e o e
uniformly appligtharhtestgetiiasss tair tHesf orejioenigiviensring féfet cambetexeriadhd0033]
present invention, a tooth whitening compaosition containing colloidal platinum and
peroxide is applied on the teeth surface, and left for 15 minutes to 30 minutes, and then
the tooth whitening composition is removed, as aresult, the stain on the teeth surface is
removed. Inaddition, after the application of atooth whitening composition
containing colloidal platinum and peroxide on teeth surface, by the irradiation of the
applied areawith light, the higher whitening effect can be obtained.
Further, in the present invention, a tooth whitening composition containing
colloidal platinum and peroxide is applied in the oral cavity, functions to whiten the
surface of the teeth, whereas colloidal platinum itself removes the active oxygen in the

oral cavity. Inaddition, atooth whitening composition containing colloidal platinum

and peroxide also functions effectively for the treatment and prevention for gingivitis,



The tooth whitening composition according to the present invention may be used by the application of
the tooth whitening composition on teeth surface, and then by the irradiation of the applied area with
light having a wavelength of 420 nm or more to 750 nm or less. Examples of the intensity of the light to
be emitted include 1 W or more to SOW or less, and may be 3W or more to 20W or less, or SW or
more to 10W or less. The time of the irradiation with light is 1 minute to 30 minutes, preferably 3
minutes to 20 minutes, and more preferably 5 minutes to 15 minutes. By the irradiation with light,

colloidal plati HEP .!t% i) ited, orks more effectively as a catalyst. In this case, teeth surface
can be Whiter?)e morlgrﬁe%Z ec |Ve%%é%%ﬂt%s the time required for the whitening can be reduced. [0034]

The tooth whitegesp composition according to the present invention may be used by the application of
the tooth whitening composition on teeth surface, and then by the irradiation of the applied area with

first light having a wal/BfReRs 8¢ EALAMPEYIH SRERISOPRIHIG LS fRe b<¥eHadigHkaving a
length : . 1 ' irst light and
second gt T s P e e IS o

second light to be emitte or more to 50W o 3W or more to 20W or less,
or SW or morpetoxide\Wadvaeiste yattiddreadiediciorwibr tights hahmcphoentidtieresft peeoxédengths, the
colloidal platinum works more effectively as a catalyst, and thus effective whitening treatment can be

performed. MERPHE BY R VAT RIRARALY YIS 155 SRREER \vhREHMYVEFELLls enhanced but
also the teeth%%?@ﬂ%@%%%%%%@%.%%%ééh?%@r@'ﬁbﬂi'@/b‘ﬁw at the time of

application is reduced. [00 The tooth whitening composition according to the present invention
may be used Wyighe i esiicand fushehaasmreiatsitgniy opwpgbitiormanetteetl%unyacggbinut then by the

irradiation of the applied areg with ap jnfrared ra amples of the wavelength of the infrared ra
incude 750 riF50; TS (5 2000 JPRAEEOAAR Ly B0 A oF FRSPECR EBA0 o Ioss, 800 nim
or more to 13QhasTHesclass IBhGS hamiRicRIRifiect BPthahdR IRsitrlmPEoRrIsSsabHST ipensity of the

infrared ray to be emitted inclu e 1 W or more to SOW or less, and may be 3W or more to 20W or

less, or SW opriegereiftyarti gy eanlbeenhancedhe tooth whitening composition is applied on teeth surface,
and then thelrégg}?tion of the applied area with laser light having long wavelengths is performed, thus
the high whitenmgeffect can be obtained in a short time. [0036] The present invention can also be

a whitening method ofig-éaetlhiRerhictoafies the agelienban vkaicei Wiktinspmposition on the
teeth, the applied area is stood still for 1 minute to 60 minutes, preferably for 5 minutes to 40 minutes,

and more preferdyProseliiAgRe Y8e0 nixamplesMdheBhRrgrRBas SRl YWisteMgeomposition is removed.
Further, the YNGR S BAIRGSRI Y REALERA iR Meying & wavelength in each

polyphosphate, salt of polyphosphate, or solvate of polyphosphate to be used may be

one kind, or may be a mixture of multiple kinds. In the multiple kinds of

polyphosphate, a salt of the polyphosphate, or a solvate of the polyphosphate, the

polyphosphate, a salt of the polyphosphate, or a solvate of the polyphosphate which has

different chain length or different molecular structure, and the polyphosphate having

different metal ion are contained.

[0028]

The salt of polyphosphate means a salt of polyphosphate, particularly a salt of

pharmaceutically acceptable polyphosphate. As asalt of polyphosphate, an alkali

metal salt is preferred, and a sodium salt ismore preferred.  In the present specification,

asalt of polyphosphate may contain not only anhydrite but also a hydrate salt. These

sdlts, for example, are ionized in a solution and function in the sameway as in



[0037] The tooth whitening composition according to the present invention is generally stayed in
the oral cavity for a certain period of time to clean the inside of the oral cavity, to prevent the oral cavity
from drying, and to give a refreshing feel and the like, or has a preventive or treatment effect for
disease in the oral cavity. Examples of a mouth cleaning agent include toothpaste, abrasive,
mouthwash, spray-type oral cleaning agent, gargle, and oral rinse. The colloidal platinum according to
the present invention is a nanoscale, therefore, is easily and uniformly dispersed into a solution.
Therefore, t%&&éﬂ%ﬂgﬁning composition can also be a composition in liquid form with low viscosity
In the tooth whitening composition, as needed, an active ingredient such as a thickening agent, a

surfactant, a sweeteriie solugeef\miiyshostanrnaeisc solneaksds pahyiblausingrs dieadahuab éfs a coloring
agent, a flavor, and an IaI efacient can be mixed. A tooth whitening composition containing colloidal

platinum and PEGHHRO bgtsth sitediol esnalbysliibn cep MaimmtansHouE WiRes BiRgredients can
be mixed and i ggﬁ%gsj&ﬁéi%é?ﬂg@%ﬁﬂa?ewwwip?&@ﬁ HWQHEJHQH&%%W& pLjfrouthwash.
ISC T lally av

Example 1 [0038] Preparation of ivory e surtace of a commerc allable ivory disc
(circular shapiaeaootimaehiténicion donthasitate rarathithuzr becwth8sra hy dnatbiok beiss) avashgmlistiatieso as to
smooth the surface of the disc by using 60 grit sandpaper (coarse). The whiteness on the polished

surface of ivof§ ILEAhe R(FLN B (&R Q'S RLREUNNAFINAR e SRIYEE ) SYEREUNNC ), and the
shade (brightfesg) (et is E&@E\?@Q)ﬁ&gac?ﬂﬁ%&%fﬁ%ﬂ%%@éﬁga?&%ﬁ%ﬂ iihs YRRHISC was used

for the test. The values of brightness shown by Shade Up Navi are 1 to 9, and displayed as a
numerical valardifuttiamietis sof@. 8o baoepdl yplosphitgest brightness, and the numerical value
becomes larger tgle brightness is lowered. [0039] Preparation of various solutions used for
coloringoper 9(98 Various solutions used for coloring operation were prepared as follows. At first,

IXOS SCP5000 (manfetas ey DR alatimiRsr1e@sI inaolRAi BrBHIRG valehpo that the

content is 1% by weight, and thus the protein solution was prepared. Next, Sunphenone BG

(manufacture?@ghr aiyoakeigady . Weidht oo ressire ki prabhod Geeide w erohh acandeaies was

dissolved in apurified water sq that the content is 20% by weight, an(gi thus the coloring liquid of the
tooth was proAL et FORHLY e RS B M A T

HEPES-KOHigHt §)ieksSomtieGassion il aihioHRR Rdtsamiasirgiaissitnd thus the mixture
was used as an artificial saliva. [0040]

The polyphosphate may be a salt of the polyphosphate, or a solvate of the

polyphosphate, the content percentage of polyphosphate for the tooth whitening

composition is a content percentage of the total mass of these three kinds of

polyphosphate.

[0030]

Among the polyphosphates, ultraphosphate is preferable.  The ultraphosphate
is polyphosphate that is a phosphoric acid polymer having a highly branched (mesh)
structure. A preferable example of the ultraphosphate is ultraphosphate having an
average chain length of which is 5 or more to 25 or less phosphate residues.  Further,
the average chain length of ultraphosphate may be 7 or more to 20 or less, or may be 7
or moreto 15 or less.  In particular, when the average chain length of ultraphosphate is
7 or moreto 12 or less, a higher whitening effect can be obtained due to the synergistic

effect of peroxide.

[0031]
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Preparation of colored ivory disc as a colored tooth model At first, the polished ivory disc was
immersed in the prepared protein solution, and slowly stirred at 30C for 15 minutes. After that, the disc
was taken out from the solution, and then immersed in a coloring liquid, and slowly stirred at 30C for
15 minutes. Further, the disc was taken out from the liquid, and then immersed in an artificial saliva,
and slowly stirred at 30C for 15 minutes. After the operation of immersing in a protein solution, a
coloring liquid, and an artificial saliva was repeated three times in total, the ivory disc was washed

thoroughly with a purij ied 1n. air nen.t ight Sﬂﬁh ISc.ywyas measured
by using Shade Up Nﬁl\%dpmaﬂﬁ“%%%ge‘@mﬁﬁ%%%%@ﬁ%%ﬁ}%%ﬁ@‘? a%?tz]r% tﬁfe co (ij?ﬁ%ﬁ(l)%@ration was
less than 6, theag®e By nsoeorsdiRneesio Tadnseiffivittiniagdanpetcsvhaoieinpoperation was
performed again, the brightness was confirmed to be 6 or more, and then the ivory disc was used for

the test. [004 P[FREPAMRTEANGPRIEH IS R ect Ryt &pe neutrgkeandiion et theptinprovd®he radical

generation fr e |'{.§E%'!§1ﬁ;- E]%ﬁj {0 ini o ight of colloidal
platinum (ma%%gﬁdér%%%gﬁ ﬂ%%%llﬁ%?a I15%511q y We%'h{bg%%%g%%ﬁmi eq as prepared. The
whitening corpopisitiofustcerdoantathe dr@éSent Mvehtisp batd b uster feopdifunmémykieas adjusted to be pH
7.0 by the addition of sodium hydroxide. [0042] [Comparative Example 1] As a catalyst that
improves the M&ﬁ%ﬁﬂg@ﬁ%&@%ﬁﬂtﬂ%&%g@ﬁ PHERIEL RELROR RIHE LaeHBSHtR M ontaining 1%
by weight of QQQ@M chloroplatinate (manufactured by Wako Pure Chemical Industries, Ltd.) and
15% by weight of hydrogen peroxide was prepared. The whitening composition further contains 100
iriM phosphat®®2dfer solution, and was adjusted to be pH 7.0 by the addition of sodium hydroxide.

[0043] [Comparative Example 2].. . As a catalyst that improves the radical generation from hydrogen
petoxide, a tooth whiE I KOHSEITE G L e PR D BT U btase ype.
manufacturechRyMKR B el esBiral i indLs AR teddolodntidres, Brenaiafirel BydiReano

40 minutes, and more preferably 10 minutes to 30 minutes.  After that, the tooth

whitening composition is removed from the teeth surface.  With the application of a

tooth whitening compasition containing colloidal platinum and peroxide on teeth

surface, the peroxide is decomposed on the teeth surface, and thus the whitening effect

can beexerted. Here, the colloidal platinum functions as a catalyst for the

decomposition of the peroxide.  In the tooth whitening composition according to the

present invention, the colloidal platinum is uniformly dispersed, therefore, the colloidal

platinum is uniformly applied on teeth surface, and thus uniform whitening effect can be

exerted.

[0033]

The tooth whitening composition according to the present invention may be

used by the application of the tooth whitening composition on teeth surface, and then by

the irradiation of the applied area with light having a wavelength of 420 nm or moreto

750 nmor less. Examples of the intensity of the light to be emitted include 1 W or

more to 50 W or less, and may be 3 W or moreto 20 W or less, or 5W or more to 10 W

or less. Thetime of the irradiation with light is 1 minute to 30 minutes, preferably 3

minutes to 20 minutes, and more preferably 5 minutesto 15 minutes. By the

1



peroxide was prepared. The whitening composition further contains 100 miIVI phosphate buffer
solution, and was adjusted to be pH 7.0 by the addition of sodium hydroxide. [0044] [Comparative
Example 3] A tooth whitening composition containing 15% by weight of hydrogen peroxide and not
containing a catalyst that improves the radical generation from hydrogen peroxide was prepared. The
whitening composition further contains 100 niM phosphate buffer solution, and was adjusted to be pH
7.0 by the addition of sodium hydroxide. [0045] [Test Example 1] Whitening effect evaluation test

(without light j 1ation) .1 1: kN I I S| r | f I f whitening
composition tLFEu %&%{Q’gﬁ H?emﬁag}oeﬁ(? ’%ﬁé&ﬁﬁr%qf %ﬁ%ﬂéﬁfﬁgg@%ﬁ%\%ﬁ%%&% thus the
whitening treaiozenysivas pehifocase dedtiachristiteni g Wiiatneenhova s fetieayendhadthdor 15 minutes,
and at most for 30 minutes, the whitening treatment was performed. The solution containing hydrogen
peroxide and WARGEHKHHOTNBARIRION28 RSIREEEAWith a new one every 15 minutes. The ivory discs
were taken o the solution every 15 minutes, washed with a purified water, then dried in air, and
subsequentlythe brightness of each disc was measured by using Shade Up Navi. As a result, the
value of the brightneShetotitevshittaoey abepokitivorscdesdi adter ttesprebéte mmvgrtieatmesriievas obtained.
[0046] In Table 1, the results of the whitening effect evaluation test performed in Test Example 1

were summariSedO e SR IcaHPIHY BirgRaHeLdis Bt RlRoT HPA L LR 55 AR AR Ye value of
the brightnesgaf thei YRy fig% afisidhaailign R isAimeMg WARFRQIR ENgXsmoYal rate was

calculated. The values in Table 1 show around how
more to 490 nm or less and second light having a wavelength of 620 nm or more to 640
nmor less. Examples of each intensity of the first light and second light to be emitted
include 1 W or moreto 50 W or less, and may be 3 W or moreto 20 W or less, or 5W
or moreto 10 W or less. By the irradiation with lights having two different
wavelengths, the colloidal platinum works more effectively as a catalyst, and thus
effective whitening treatment can be performed.

By the irradiation with two types of lights, not only the whitening effect is
enhanced but also the teeth surface can be whitened in a shorter time, and thus the load
on the user at the time of application is reduced.

[0035]

The tooth whitening composition according to the present invention may be
used by the application of the tooth whitening composition on teeth surface, and then by
the irradiation of the applied areawith an infrared ray. Examples of the wavelength of
the infrared ray include 750 nm or more to 2000 nm or less, and may be 800 nm or
more to 1500 nm or less, 800 nm or more to 1300 nm or less, or 850 nm or more to
1050 nmor less. Examples of the intensity of the infrared ray to be emitted include 1
W or more to 50 W or less, and may be 3 W or moreto 20 W or less, or 5W or more to
10 W or less.

The tooth whitening composition is applied on teeth surface, and then the

irradiation of the applied area with laser light having long wavelengths is performed,

12



many times the coloring removal rate of the whitening composition containing the colloidal platinum in
Example 1 is increased as compared with the coloring removal rate of the whitening composition in
Comparative Examples 1 to 3. [0047] [Table 1] Table 1 Treatment group Ratio of coloring removal rate
(times) [Comparative Example 1] 15% hydrogen peroxide + 1% chloroplatinic acid (without light
irradiation) 1.42 [Comparative Example 2] 15% hydrogen peroxide + 1% titanium dioxide (without light
irradiation) 4.31

thus the high whitening effect can be obtained in a short time.
[0036]

The present invention can also be a whitening method of the teeth in which
after the application of atooth whitening composition on the teeth, the applied areais
stood still for 1 minute to 60 minutes, preferably for 5 minutes to 40 minutes, and more
preferably 10 minutes to 30 minutes, and then the tooth whitening composition is
removed. Further, the whitening effect can be enhanced by the irradiation with light
having a wavelength in each wavelength range described above.

[0037]

The tooth whitening composition according to the present invention is
generally stayed in the oral cavity for a certain period of time to clean the inside of the
oral cavity, to prevent the oral cavity from drying, and to give arefreshing feel and the
like, or has a preventive or treatment effect for disease in the oral cavity. Examples of
amouth cleaning agent include toothpaste, abrasive, mouthwash, spray-type oral
cleaning agent, gargle, and oral rinse.  The colloidal platinum according to the present
invention is a nanoscale, therefore, is easily and uniformly dispersed into a solution.
Therefore, the tooth whitening composition can also be a composition in liquid form
with low viscosity.

In the tooth whitening composition, as needed, an active ingredient such asa
thickening agent, a surfactant, a sweetener, a preservative, vitamins, and minerals; and
an ingredient such as a coloring agent, aflavor, and an algefacient can be mixed. A
tooth whitening compaosition containing colloidal platinum and peroxide, and atooth
whitening composition containing various kinds of ingredients can be mixed and

produced in accordance with a usual method of producing toothpaste or mouthwash.

Example 1
[0038]
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[Comparative Example 3] only 15% hydrogen peroxide (without light irradiation) 2.58 [0048] As
shown in Table 1, in the case without light irradiation, the removal rates of coloring in 30 minutes of the
treatment were compared with each other. In the case of using a nanocolloidal platinum catalyst, there
was a whitening effect improving ability 1.42 times, 4.31 times, and 2.58 times higher as compared
with those in the case using potassium chloroplatinate and titanium dioxide that were not
nanocolloidal, and the case not using a catalyst, respectively. As described above, it was found that by
using a nanocolloida L GRLly { Q:e removal efficiency of the coloring adhered to the ivory
surface is a &gmﬂcarﬁ%@m‘mﬁm&r d with those of other catalysts. [0049] FIG 1 shows
color residual ratio affeetiefadeitsniognireeatientaaiiabl e age wdtboirighi khagéatiennds.shown in FIG
1, in the cases of performing the whitening treatments with a whitening composmon not containing a

catalyst, and ﬁmh%dmlﬁ@dﬂﬁ%‘gﬁﬁﬁw EOMSIIRRY reralishedis R LY IR RK8S0 minutes of
the treatment i 0/ re the

of 148 Gy &S AL BpreTREIARENIAIDR FRsHRIRHRE Haraung
whitening treatment with a vlv ten g corgﬁ agsmon Cco tamﬁng potae%shm [ﬁh%%r)op}?gﬁnat% 30 minutes
of the treatmesftivibrg distow as sndeslr edtiny wsisy StEcleQip thavo(hrentfactdred bpSldadeJdN&)jforming the
whitening treatment with a whitening composition containing colloidal platinum, the color residual ratio

was 68%. As FELBR5aS GyiRht QG&%@&W@%@S&%@W&%%% dHEAd B eatment with
a whitening cQBRASFHANEQRERINthe RlPIdat I gL br HiHgHIERINAIRNST SHBlie D sigifert can be

obtained as compared with those in the case of using other catalysts or of not using a catalyst. [0050]
[Test Examplé @] Y\t spippdtons amatsittohvi@se (Wimlmhﬂmsaﬂ(hﬁonﬁhade lirstihe kighestway as in
Test Exampl 1 the colored ivo S immerse Lo SO|UtIO of whitening composition
that had bee uam? gi&ti‘H%\%’ %H%L@W% %B‘@T‘ﬁ? ME s the whitening
treatment wa d@g rmed. At this time, the ivory disc was irradiated with LED light. As a light irradiator,
Whitening Tooth System DualColor MD669 (manufactured by Hongda Dental, Hong Kong) was used.
The irradiation was p : eUS z ) PEyaiigits of blue (a wavelength of 430
to 490 nm) and red (E/wavelen th of 62 O nm). Trée LED li gg;pt was se that 29[\ output can be
100%. Further, the L g Pﬂﬁ?owa'ons mg”f1 et 8 AL HAER %Ranage he Isgh can be around 2
cm from the Wé@%@é@@%@@@”(}ﬂaﬁdfﬁet@ea Bg Wﬁm weIpWakeareHamheisettion every 15

minutes, washed with a purified water, then dried in air, and subsequently the brightness of each disc

was measured/agr @iﬁ@ﬂ%@t@m [SEV m@@i%@ﬂdtﬂy%mﬁéf@ﬁﬁ@%#@ﬂﬁwmﬁm-surface of each
Ivory disc aft%{lg&? %Bﬁ&tgﬁet%%%f%rgjj 6@'?&%&98&% Co., Ltd.) containing

polyphenal derived from tea leaves was dissolved in a purified water so that the content

is 20% by weight, and thus the coloring liquid of the teeth was prepared. Further, each
reagent was dissolved in a purified water so that 20 mM HEPES-KOH (pH 7.0), 1.5
mM CaCly, and 0.9 mM KH,PO4 can be contained, and thus the mixture was used as an
artificial saliva.

[0040]

Preparation of colored ivory disc as a colored tooth model

At first, the polished ivory disc was immersed in the prepared protein solution,
and slowly stirred at 30°C for 15 minutes.  After that, the disc was taken out from the
solution, and then immersed in a coloring liquid, and slowly stirred at 30°C for 15
minutes.  Further, the disc was taken out from the liquid, and then immersed in an

artificial saliva, and slowly stirred at 30°C for 15 minutes.  After the operation of

14



In Table 2, the results of the whitening effect evaluation test performed in Test Example 2 were
summarized. The value of the brightness of colored ivory disc was compared with the value of the
brightness of the ivory disc after the whitening treatment, and the coloring removal rate was
calculated. The values in Table 2 show around how many times the coloring removal rate of the
whitening composition containing the colloidal platinum in Example 1 is increased as compared with
the coloring removal rates of the whitening compositions in Comparative Examples 1 to 3. [0052]

e oo SRS ARRAR L SRR s aoe )
15% hydrogethieerninies ntdtdh, thieniom diixias washed thoroughly with a purified water, and

dried in air, and then the brightness of each disc was measured by using Shade Up Navi.

In the case that the brightness of the disc after the coloring operation was less than 6,

the coloring is considered to be insufficient, and a series of coloring operation was

performed again, the brightness was confirmed to be 6 or more, and then the ivory disc

was used for the test.

[0041]

Preparation of whitening composition

As acatalyst that improves the radical generation from hydrogen peroxide, a
whitening composition containing 1% by weight of colloidal platinum (manufactured
by Apt Co., Ltd.) and 15% by weight of hydrogen peroxide was prepared. The
whitening composition further contains 100 mM phosphate buffer solution, and was
adjusted to be pH 7.0 by the addition of sodium hydroxide.

[0042]
[Comparative Example 1]

As acatalyst that improves the radical generation from hydrogen peroxide, a
tooth whitening compaosition containing 1% by weight of potassium chloroplatinate
(manufactured by Wako Pure Chemical Industries, Ltd.) and 15% by weight of
hydrogen peroxide was prepared.  The whitening composition further contains 100
mM phosphate buffer solution, and was adjusted to be pH 7.0 by the addition of sodium
hydroxide.

[0043]
[Comparative Example 2]

As a catalyst that improves the radical generation from hydrogen peroxide, a
tooth whitening composition containing 1% by weight of titanium dioxide (anatase type,

manufactured by Wako Pure Chemical Industries, Ltd.) and 15% by weight of hydrogen
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(with light irradiation) 1.73 [Comparative Example 3] only 15% hydrogen peroxide (with light irradiation)
1.28 [0053] As shown in Table 2, in the case with light irradiation, when removal rates of the
coloring in 30 minutes of the treatment were compared, in the case of using a nanocolloidal platinum
catalyst, there was a whitening effect improving ability 1.70 times, 1.73 times, and 1.28 times higher as
compared with those in the cases of using potassium chloroplatinate and titanium dioxide that were
not nanocolloidal, and of not using a catalyst, respectively As described above, it was found that by

using a nano | ta o) L ered to the ivory
surfaceisas &(@n\ﬁ%ﬁ?%ggs clz%[ﬂlpﬁé?% é?d.' égﬁ(f) ré?r]%tgt% %@%@ﬁ\? FIG 2 shows
color residualmmmmahawmmmumwnmmmmmtbylmbtah{mc&aﬂm@od&srﬁhown in FIG 2, in
the case of performing the whitening treatments with whitening compositions containing a titanium
dioxide catal d&%d& chloroplatinic acid catalyst, with light irradiation, even in 30 minutes of the
treatment, thid‘dw,q: residual ratio was 50% or more. Further, in the case of performing the whitening
treatment with a whitening composition not containing a catalyst, with light irradiation, in 30 minutes of
the treatment]CompataivveBiduglleeBjo was 42%. On the other hand, in the case of performing the
whitening treatment with a whitening compasition containing colloidal platlnum the color residual ratio

was 26%. As describ8dRHbVEIRECATRAT RGN ARI g dod MU ABH AR MTE%RRitening treatment
with a whltenlﬁgm%ﬁalﬁmmlﬁﬁ]% hpfﬁﬁ%{@s ﬁi@ﬂ&ﬂ%ﬂ&éﬁ@% Mﬁemng effect can be

obtained as compared with those in the case of using other catalysts or of not using a catalyst. In
addition, it wayéinogeih freavatonestprepied ofTheriditamoptbawbdttaimrigrieatoeain®itfla whitening

composition coptai cOo tinum, Si n|f|c nt er whijteping effect can be obtalned by
performing th&" E%&Bﬁ%hﬂ&ﬂrg uﬁ%rﬁ'ﬁq gPthIBe pH 78By Bl Al G0 S

hydroxide.
[0045]

[Test Example 1] Whitening effect evaluation test (without light irradiation)

The colored ivory disc was immersed in 1 mL of a solution of whitening
composition that had been prepared in Example 1 and Comparative Examples 1 to 3,
and thus the whitening treatment was performed.  Each whitening treatment was
performed at 30°C for 15 minutes, and at most for 30 minutes, the whitening treatment
was performed.  The solution containing hydrogen peroxide and various kinds of
catalysts was replaced with a new one every 15 minutes. The ivory discs were taken
out from the solution every 15 minutes, washed with a purified water, then dried in air,
and subsequently the brightness of each disc was measured by using Shade Up Navi.
As aresult, the value of the brightness on the surface of each ivory disc after the
whitening treatment was obtained.

[0046]

In Table 1, the results of the whitening effect evaluation test performed in Test
Example 1 were summarized. The value of the brightness of colored ivory disc was
compared with the value of the brightness of the ivory disc after the whitening treatment,

and the coloring removal rate was calculated. The values in Table 1 show around how
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[0055] Preparation of tea-stained dry cy_ylrcy p_c a atite At first, each of a protein solution (1%
IXOS SCP5000, manufactured by Nitta Gelatin Inc.), a stain solution, and an artificial saliva [20 mM
HEPES KOH (pH 7.0), 1.5 mM CaC12, 0.9 mM KH2PO4] was prepared. The stain solution was
prepared as follows. Five-grams of instant coffee, 2 tea bags, and 2 green tea bags were put into 110
mL of water, and the mixture was heated for 2 minutes in a microwave oven. After that, the resultant
was allowed to be radiated for 3 hours to overnight while shaking at room temperature. After that, the

resultant solug ' I Ut r ea-stained. droxyapatite was
prepared as f&%@%ﬁ%ﬁ h@ﬁr‘ﬁ@%@‘%ﬁéﬂ%@@gﬁﬁ%ﬁ%ﬂ#agi{t?ﬁr%gééfy ioRad) was put in
a 50 mL tube colQidal étpiaiein Sxéijne Wenadded thexgtparkevigsikanionag teftdesl 15 minutes, then
centrifuged (2500 x G, 2 minutes), and the supernatant was removed. Next, 20 mL of a stain solution
was added to'RPIEBIHREEBNS FarRSRLRT TR COMPIEEYREAMRSIHH 9o 15 minutes, then centrifuged
(2500 x G, 2 mjy S), and the supernatant was removed. After the last centrifugation, 20 mL of an
artificial saliva was added to the precipitated hydroxyapatite. The resultant was left for 15 minutes, and
then centrifugdd{2300 x G, 2 minutes). A series of operation of the above-described immersion into a
protein solution, a stain solution, and an artificial saliva was repeated three times in total, the colored

hydroxyapatite was suspehded-ina-purified-water—and-collected-on-the-filterpaperhy suction filtration,
and then the collected-resutht-ResBiried-at-40 Rabpahcalanngtemoyal Fate i teriqg effect evaluation
test in the case of adg T‘Bﬁrﬁ“\fﬁp 365} / ate 20 mg of tea-stained dry hydroxyapatite powder

was weighed, and H2[ 1@)01% Im @?a‘ffﬁ oag?g)urified water so that théZinal concentratipn can be 3.5%,
and as needed, 5% by \gig yﬁqdjm%ugph psphate (manufactured by Mitejima €hemical Co.,
Ltd.) and 0.2% by welgbbpba-sanoeiirigal plalinum catalyst were added. To the ted-stained dry
hydroxyapatite, 0.3 ml1 5 aysebgiarn thatibad begn adjusted by thfsqddition of a sodipm phosphate
buffer solution so that| th&hpHaeambdiokidevas further added and mixed well, and ther] the resultant
mixture was incubate¢l ait!3 ont]igradiatites, After incubation, the hydroxyapatite was precipitated by
centrifugation (3000 aebupdaprmie 3lipdrnatant was removed, and then 1 m| of a purified
water was added and|fXetPwBHIsg RE yapatite was wasPed. The washing|procedure with a
purified water was repedta8¥otF HiRAA AL The-washed-hydroxyapatite-was-suspended in 200 uL
of a purified water, and the suspension was poured into one well of a 96-well microtiter plate. The
96-well microtRef§llate was scanned from the bottom by a scanner (Epson GT8300), the obtained
image was

As shown in Table 1, in the case without light irradiation, the removal rates of
coloring in 30 minutes of the treatment were compared with each other.  In the case of
using a nanocolloidal platinum catalyst, there was awhitening effect improving ability
1.42 times, 4.31 times, and 2.58 times higher as compared with those in the case using
potassium chloroplatinate and titanium dioxide that were not nanocolloidal, and the case
not using a catalyst, respectively. Asdescribed above, it was found that by using a
nanocolloidal platinum catalyst, the removal efficiency of the coloring adhered to the
ivory surface is asignificantly higher as compared with those of other catalysts.

[0049]

FIG. 1 shows color residual ratio after the whitening treatment in the case
without light irradiation. Asshown in FIG. 1, in the cases of performing the whitening
treatments with a whitening composition not containing a catalyst, and with a whitening

compoasition containing atitanium dioxide catalyst, even in 30 minutes of the treatment,
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inverted to be nagative, and the coloring removal rate in each treatment group was calculated from the
brightness measured by imageJ (free software). [0057] In Table 3, the results regarding the
improvement of the whitening effect of hydrogen peroxide by the addition of each kind of phosphate
polymer were summarized. The values in Table 3 show the percentage of removal of the staining of
stain solution from the tea-stained dry apatite in each integrant concentration. [0058] [Table 3] Table 3
Hydrogen peroxide concentration (%) Nanocolloidal platinum concentration (%) Sodium

ultraphosphattﬁecg&&e %%Hgﬂzgtol/ st:aglgé%gmr ﬁﬁBfé‘.’a' Ifﬁ%e(r%% the case of performing the

whitening treatment with a whitening composition containing potassium chloroplatinate,
in 30 minutes of the treatment, the color residual ratio was 77%. On the other hand, in
the case of performing the whitening treatment with a whitening composition containing
colloidal platinum, the color residual ratio was 68%. As described above, it was found
that in the case of performing the whitening treatment with a whitening composition
containing colloidal platinum, significantly higher whitening effect can be obtained as
compared with those in the case of using other catalysts or of not using a catalyst.

[0050]

[Test Example 2] Whitening effect evaluation test (with light irradiation)

In the same way as in Test Example 1, the colored ivory disc was immersed in
1 mL of asolution of whitening composition that had been prepared in Example 1 and
Comparative Examples 1 to 3, and thus the whitening trestment was performed. At
thistime, the ivory disc was irradiated with LED light. Asalight irradiator, Whitening
Tooth System DualColor MD669 (manufactured by Hongda Dental, Hong Kong) was
used. Theirradiation was performed with the simultaneous lighting of LED lights of
blue (awavelength of 430 to 490 nm) and red (awavelength of 620 to 640 nm). The
LED light was set so that the output can be 100%. Further, the LED light was used by
being fixed so that the distance of the light can be around 2 cm from the surface of the
treatment liquid. The ivory discs were taken out from the solution every 15 minutes,
washed with a purified water, then dried in air, and subsequently the brightness of each
disc was measured by using Shade Up Navi. Asaresult, the value of the brightness on
the surface of each ivory disc after the whitening treatment was obtained.
[0051]

In Table 2, the results of the whitening effect evaluation test performed in Test
Example 2 were summarized. The value of the brightness of colored ivory disc was

compared with the value of the brightness of the ivory disc after the whitening treatment,
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and the coloring removal rate was calculated. The values in Table 2 show around how
many times the coloring removal rate of the whitening composition containing the
colloidal platinum in Example 1 is increased as compared with the coloring removal
rates of the whitening compositions in Comparative Examples 1 to 3.

[0052]

[Table 2]

Table 2
Treatment group Ratio of coloring removal rate (times)
[Comparative Example 1]
15% hydrogen peroxide

+ 1% chloroplatinic acid
(with light irradiation)
[Comparative Example 2]
15% hydrogen peroxide

+ 1% titanium dioxide
(with light irradiation)
[Comparative Example 3]
only 15% hydrogen peroxide 1.28
(with light irradiation)

1.70

1.73

[0053]

As shown in Table 2, in the case with light irradiation, when removal rates of
the coloring in 30 minutes of the treatment were compared, in the case of using a
nanocolloidal platinum catalyst, there was a whitening effect improving ability 1.70
times, 1.73 times, and 1.28 times higher as compared with those in the cases of using
potassium chloroplatinate and titanium dioxide that were not nanocolloidal, and of not
using acatalyst, respectively. As described above, it was found that by using a
nanocolloidal platinum catalyst, the removal efficiency of the coloring adhered to the
ivory surface is asignificantly higher as compared with those of other catalysts.
[0054]

FIG. 2 shows color residual ratio after the whitening treatment in the case with
light irradiation. Asshown in FIG. 2, inthe case of performing the whitening

trestments with whitening compositions containing a titanium dioxide catalyst and a
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0.2011.53.50.2562.0 [0059] Table 3 shows results of the comparison of whitening effect
improving abilities in the cases of the addition of sodium ultraphosphate and a nanocolloidal platinum
catalyst to 3.5% hydrogen peroxide. As shown in Table 3, in the case of the addition of only 0.2%
nanocolloidal platinum catalyst, the coloring removal rate was 11.5%. When 5% sodium
ultraphosphate was added to the solution, the coloring removal rate was 62.0%, as a result, the
coloring removal rate was improved around 5.4 times as compared with that in the case without the

addition of Soﬁi'ﬁbﬁ#ﬁg%%%xé@gﬁ‘sﬁ@ ?ﬁﬁ%%%}%ﬁtﬁﬂfﬁg%m% &VE%H' QAP“O” in which

the concentra rogen peroxide is as low as e combination of a nahocolloidal
platinum catatyisicernd rsadivs al v apkesphaiensreffickintheqliorihg ¢ ovpiredfedhganebe obtained. [0060]

[Te_st E_xample 4_1 Relationship between the concentration of ultraphosphate and the improvement of
whitening effeitening treatment with a whitening composition not containing a catalyst, with light

irradiation, in 30 minutes of the treatment, the color residual ratio was 42%. On the

other hand, in the case of performing the whitening trestment with a whitening

compasition containing colloidal platinum, the color residual ratio was 26%. As

described above, it was found that in the cases of performing the whitening treatment

with awhitening composition containing colloidal platinum, significantly higher

whitening effect can be obtained as compared with those in the case of using other

catalysts or of not using a catalyst.

In addition, it was found that also in the case of performing the whitening

trestment with a whitening composition containing colloidal platinum, significantly

higher whitening effect can be obtained by performing the irradiation with light.

Example 2
[0055]

Preparation of tea-stained dry hydroxyapatite

At first, each of a protein solution (1% IXOS SCP5000, manufactured by Nitta
Gelatin Inc.), astain solution, and an artificial saliva[20 mM HEPES KOH (pH 7.0),
1.5 mM CaCl,, 0.9 mM KH,PO,4] was prepared.

The stain solution was prepared as follows.  Five-grams of instant coffee, 2
tea bags, and 2 green tea bags were put into 110 mL of water, and the mixture was
heated for 2 minutes in amicrowave oven.  After that, the resultant was allowed to be
radiated for 3 hours to overnight while shaking at room temperature.  After that, the
resultant solution was filtered through a 200 mesh filter paper.

The tea-stained dry hydroxyapatite was prepared as follows. 2.5 g of
hydroxyapatite powder (Biogel-HTP, manufactured by BioRad) was put in a50 mL tube,

20



With the use of sodium ultraphosphate at various concentrations, the whitening effects of
hydroxyapatite by 3.5% hydrogen peroxide and 0.2% nanocolloidal platinum catalyst were compared.
At this time, treatment conditions are as follows: the pH is 7.0, the temperature is 37C, the treatment
time is 10 minutes, and the final concentration of the sodium ultraphosphate to be added was changed
to 0%, 1%, 5%, and 10%, the whitening treatment was performed under these treatment conditions.
After that, in the same way as in Test Example 3, the washing operation was performed, and then the

coloring remaygh a3 WaxSPLcHIANAY o0 RR ) Fablechidiagen peyaxiig ppncentation (4

Nanocolloidal platinum concentration m ultraphosphate concentration oloring removal
rate (%) 0 then centrifuged (2500 x G, 2 minutes), and the supernatant was removed. Next, 20

mL of a stain solution was added to the precipitated hydroxyapatite. The resultant was
left for 15 minutes, then centrifuged (2500 x G, 2 minutes), and the supernatant was
removed. After the last centrifugation, 20 mL of an artificial salivawas added to the
precipitated hydroxyapatite. The resultant was left for 15 minutes, and then
centrifuged (2500 x G, 2 minutes). A series of operation of the above-described
immersion into a protein solution, a stain solution, and an artificial saliva was repeated
three times in total, the colored hydroxyapatite was suspended in a purified water, and
collected on the filter paper by suction filtration, and then the collected resultant was
dried at 40°C.

[0056]

[Test Example 3] Whitening effect evaluation test in the case of addition of

ultraphosphate

20 mg of tea-stained dry hydroxyapatite powder was weighed, and H,O, was
added into a purified water so that the final concentration can be 3.5%, and as needed,
5% by weight of sodium ultraphosphate (manufactured by Mitejima Chemical Co.,
Ltd.) and 0.2% by weight of a nanocolloidal platinum catalyst were added. To the
tea-stained dry hydroxyapatite, 0.3 mL of a solution that had been adjusted by the
addition of a sodium phosphate buffer solution so that the pH can be 7.0 was further
added and mixed well, and then the resultant mixture was incubated at 37°C for 10
minutes.  After incubation, the hydroxyapatite was precipitated by centrifugation
(3000 x G, 15 seconds). The supernatant was removed, and then 1 mL of a purified
water was added and mixed well, and the hydroxyapatite was washed. The washing
procedure with a purified water was repeated four timesintotal. The washed
hydroxyapatite was suspended in 200 pL of a purified water, and the suspension was

poured into one well of a 96-well microtiter plate. The 96-well microtiter plate was
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scanned from the bottom by a scanner (Epson GT8300), the obtained image was
inverted to be nagative, and the coloring removal rate in each treatment group was
calculated from the brightness measured by imagel] (free software).
[0057]

In Table 3, the results regarding the improvement of the whitening effect of
hydrogen peroxide by the addition of each kind of phosphate polymer were summarized.
The values in Table 3 show the percentage of removal of the staining of stain solution

from the tea-stained dry apatite in each integrant concentration.

[0058]
[Table 3]
Table 3
Hydrogen peroxide | Nanocolloidal platinum | Sodium ultraphosphate} Coloring removal
concentration (%) concentration (%) concentration (%) rate (%)
0 0 0 0.0
3.5 0 0 11.0
3.5 0 5 54.0
3.5 0.2 0 11.5
3.5 0.2 5 62.0
[0059]

Table 3 shows results of the comparison of whitening effect improving abilities
in the cases of the addition of sodium ultraphosphate and a nanocolloidal platinum
catalyst to 3.5% hydrogen peroxide. Asshown in Table 3, in the case of the addition
of only 0.2% nanocolloidal platinum catalyst, the coloring removal rate was 11.5%.
When 5% sodium ultraphosphate was added to the solution, the coloring removal rate
was 62.0%, as aresult, the coloring removal rate was improved around 5.4 times as
compared with that in the case without the addition of sodium ultraphosphate.  As
described above, it was found that even in a solution in which the concentration of
hydrogen peroxide is as low as 3.5%, with the combination of a nanocolloidal platinum
catalyst and sodium ultraphosphate, sufficient coloring removal effect can be obtained.
[0060]

[Test Example 4] Relationship between the concentration of ultraphosphate and the
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improvement of whitening effect

With the use of sodium ultraphosphate at various concentrations, the whitening
effects of hydroxyapatite by 3.5% hydrogen peroxide and 0.2% nanocolloidal platinum
catalyst were compared. At thistime, treatment conditions are as follows: the pH is
7.0, the temperature is 37°C, the treatment time is 10 minutes, and the final
concentration of the sodium ultraphosphate to be added was changed to 0%, 1%, 5%,
and 10%, the whitening treatment was performed under these treatment conditions.
After that, in the same way as in Test Example 3, the washing operation was performed,

and then the coloring removal rate was calculated.

[0061]
[Table 4]
Table 4
Hydrogen peroxide [Nanocolloidal platinum | Sodium ultraphosphate | Coloring removal
concentration (%) concentration (%) concentration (%) rate (%)
0 0 0 0
3.5 0 0 7.4
3.5 0 1 53.8
3.5 0 5 61.6
3.5 0 10 64.1
3.5 0.2 0 8.0
3.5 02 1 56.8
3.5 0.2 5 70.2
3.5 0.2 10 72.6
[0062]

Table 4 shows results of the comparison of the concentration dependence of
sodium ultraphosphate to the whitening effect. Asaresult, it was found that the higher
whitening improvement effect depends on the concentration of sodium ultraphosphate.
With the combination of nanocolloidal platinum catalyst and sodium ultraphosphate at a
concentration of 5% or more, all the coloring removal rates exceeded 70%, and the
improvement effect was 8.7 times to 9.0 times higher than the case of nanocolloidal
platinum catalyst alone. Therefore, it was found that with the combination of
nanocolloidal platinum catalyst and sodium ultraphosphate, the whitening effect can

further be enhanced.
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56.83.50.2570.23.50.21072.6 [0062] Table 4 shows results of the comparison of the
concentration dependence of sodium ultraphosphate to the whitening effect. As a result, it was found
that the higher whitening improvement effect depends on the concentration of sodium ultraphosphate.
With the combination of nanocolloidal platinum catalyst and sodium ultraphosphate at a concentration
of 5% or more, all the coloring removal rates exceeded 70%, and the improvement effect was 8.7
times to 9.0 times higher than the case of nanocolloidal platinum catalyst alone. Therefore, it was
found that Wigbgég combination of nanocolloidal platinum catalyst and sodium ultraphosphate, the
whitening effect caJn further be enhanced. [0063]

[Test Example 5] Effect of infrared light on whitening effect

The oral compoasition in the above-described Examples was applied to the teeth,
and then the applied area was irradiated with a laser diode for 30 seconds to 5 minutes.
Asthe laser diode, Ezlase (registered trademark) manufactured by Waterlase Japan was
used. The output wavelength of this laser diode was 940 nm, and the output intensity
was 7W. Asaresult, only about one minute irradiation by the laser diode can dramatically
enhance whitening effect of theteeth. It would appear that whitening effect by peroxideis

dramatically enhanced by the energy of the laser diode.
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[Test Example 5] Effect of infrared light on whitening effect The oral composition in the
above-described Examples was applied to the teeth, and then the applied area was irradiated with a
laser diode for 30 seconds to 5 minutes. As the laser diode, Ezlase (registered trademark)
manufactured by Waterlase Japan was used. The output wavelength of this laser diode was 940 nm,
and the output intensity was 7 W. As a result, only about one minute irradiation by the laser diode can
dramatically enhance whitening effect of the teeth. It would appear that whitening effect by peroxide is
dramatically enhanced by the energy of the Iasgg q& R')F’s CLAIMS 1. A tooth whitening composition,
comprising: 0.01% by weight or more to 1 /IB by weight or less of colloidal platinum nanoparticles,
and 3.5% by weight or more to 30% by weight or less of peroxide. 2. The tooth whitening compaosition
according to claim 1, further comprising: 1% by weight or more to 30% by weight or less of phosphate

polymer, a sak of phdSHISRVBERIRNECHEPROIERAEOBIPHEGEbhate polymer. 3. The tooth whitening

composition accordir@?]%{%agrgﬁ%w&pmﬁpe t%lo%%gmquegggfrg foggﬁg}mnphosphate polymer,

or the solvate of phosp er Is ultraphosphate, a salt of ultraphosphate, or a solvate of
ultraphosphatesnapspadts;elyd 3.5Vhbytoetbhivtr tennegockDWpositieghaoc dessnf) feratédm 1, wherein the
peroxide is hydrogen peroxide, carbamide peroxide, or calcium peroxide. 5. The tooth whitening
composition according to claim 1, wherein pH of the tooth whitening composition is 6.5 or more to 8 or

less. 6. The t9oth WhienRgHAMRARY RBASCHISNLESBMG %a&ﬁﬂam%natebﬁp%m% used by
application of the tooth whitening composition on the teeth surface when used, and then
1% by weight or more to 30% by weight or less of phosphate polymer, a salt of

phosphate polymer, or a solvate of phosphate polymer.

3. The tooth whitening composition according to claim 2, wherein

the phosphate polymer, the salt of phosphate polymer, or the solvate of
phosphate polymer is ultraphosphate, a salt of ultraphosphate, or a solvate of
ultraphosphate, respectively.

4. The tooth whitening composition according to claim 1, wherein

the peroxide is hydrogen peroxide, carbamide peroxide, or calcium peroxide.

5. The tooth whitening composition according to claim 1, wherein

pH of the tooth whitening composition is 6.5 or more to 8 or less.

6. The tooth whitening composition according to any one of claims 1 to 5, being
used

by application of the tooth whitening composition on the teeth surface when
used, and then

by irradiation of an applied area of the tooth whitening composition with light

having a wavelength of 420 nm or more to 750 nm or less.
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by irradiation of an applied area of the tooth whitening composition with light having a wavelength of
420 nm or more to 750 nm or less. used by application of the tooth whitening composition on the
teeth surface when used, and then by irradiation of an applied area of the tooth whitening
composition with first light having a wavelength of 420 nm or more to 490 nm or less and second light
having a wavelength of 620 nm or more to 640 nm or less. 8.The tooth whitening composition
according to any one of claims 1 to 5, being used by application of the tooth whitening
composition on the teeth surface when used, and then by irradiation of an applied area of the
tooth whitening composition with light having a wavelength of 800 nm or more to 1500 nm or less.

7. The tooth whitening composition according to any one of claims 1 to 5, being
used

by application of the tooth whitening composition on the teeth surface when
used, and then

by irradiation of an applied area of the tooth whitening compoasition with first
light having a wavelength of 420 nm or more to 490 nm or less and second light having

awavelength of 620 nm or more to 640 nm or less.

8. The tooth whitening composition according to any one of claims 1 to 5, being
used

by application of the tooth whitening composition on the teeth surface when
used, and then

by irradiation of an applied area of the tooth whitening composition with light

having a wavelength of 800 nm or more to 1500 nm or less.
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