1 Oral conposition for renoving tooth stain Technical Field [0001] The
present invention relates to an oral conposition for renoving tooth stain.
In particular, the present invention rellates to an oral conposition which
can renove tooth stain effectively by containing peroxi des and phosphate
pol yners at a predeterm ned concentration. Background Art 10[ 0002]
Conventionally, there have been sone proposals of oral conpositions for
renovi ng tooth stain. 10003] For exanple, the panphlet of International
Publ i cati on WO 2007/ 145287 (Patent Document 1) discloses an oral stain
renover containi ng ultraphd@phangosifihiefopleinooing tdokisstainal 15stain renover is
5to 6.5 (see paragraph [0024] and [0033] of the docunent). [0004] Japanese
Unexam ned Pat ent Publication No. 2009-126819 (Patent Docunent 2) discl oses
a dent al whi tleshprieg) Faddént cont ai ni ng hydrogen peroxide or carbam de peroxide

as a radigal Ed@bgmqth@r resctPink QR0 eI ARRANESSE! ééﬂ]%&?tmnr}ﬁdxell\a@\;u%ttootfuglnl Cation No.
2009- 024009 (Patent Ebcunent 3) discloses a ch emnn um conposition for

removi ng st aPHIFHH ARRTTEY | INEHHON dpldes AP el ?%@P%’t‘%‘ r@X Fee¥e igplg stain

pol yphosphat eectiZb{ Q0G}inida panese aldpBsprad @0 nRat 20 predwdhinddoh &htration.
(Transl ation of PCT Application) No. 2006-504776 (Patent Docunent 4)

di scl oses a conposition for renoving stain fromtooth surface, which

i ncl udes per Bxikgsmndad pol yphosphat es. [0007] Japanese Unexam ned Pat ent
Publ i cat 1(9” 02 2%ﬁve§ﬂn7rl§ﬁly hpf%thei% beppgo olsas 0?%1851 o ogﬁ(?% {j}lel‘lﬁcg/'ijnl d .
conposition for ‘oral cavity containing a s§ 6% gyl =rine
salt and pol {Petipinene gl ycol, the average nnlecular melght of which is 600,
and having pli 7 to 9. Prior art publication 35Pat ent docunent [0008]

Pat ent Docunﬁﬁ Interna&*onaH gllcatlo1 2007/ 145287 2 Pate

Docunent 2 %ﬁnég SHRRR -l RAGPIEA L Mterp(l “1Eﬁ?FawnNHO:@@H§”i§%§?§mPatent
Docunent 3: Dapangse dikkiexam agdtaBatentr Buliningatiapivsiate. 20QPHOZ4008a1Pat ent

ol i cat 1 on) REPISB8 L OB E R B Iy R P PO RBRE Ty e ned Pat ent

Publ i cati on No. 2009-51734 Summary of invention Problens to be solved by
the inventi 0[@)004] Japh RO Dhe eRIME Phie @Nab i Qi NG%@@Q@SH@@I%@B?‘BO&&@H jenove
tooth stain. wever, there has 10been desired to devel op an oral

conposi ti on, Ser delial VilivBve Aesabtontainginydragsp @ererifent Gaipanide PROXOT aThe

obj ect of thedpﬂ@&ﬁm&rlnventlon is to provide an oral conposition, which
can renn(f tooth stain effectively. 15[00111 Furthernore, the oral stain
renover of Patent Docunent 1 may danmge teeth and gums, because it can
renove t oot hl08¢4i vaparksy Unndemed Chiditc’ublimdert NanZ09-Be®dd é&ienpOpaxicade3)al so
causes great d&@d!@s%%h&x%né g&%‘i @m@ﬁ&gn&%ﬁemﬁ&' s‘?efl V\L&n d(gnltja? Stm%ﬁe%n ncﬁlh]e% present
invention is to _provide an oral conpositi on, scarce éanages teeth
and gums andPEAfeh@deakpliophaispl i ed. 20 [0012] Furthernore, peroxi de

di ssol ves caIC|un1phosphate i ncl udi ng apatlte hbnely, the renoval of tooth
stain b*ﬁ% @gmgerOX|de causes di ssolution o enanel . Therefore

anot her f ﬁﬁ%”%*gggﬁWwFH@@HEFﬁﬂ“Wﬁ“ﬂBaﬁ*ﬁWiBépgﬁ AraratieR oS ti on,
whi ch prevenﬂm6dD®@©kmmmoDo@mwMOQummenﬁm&bmpaﬁmhhan&mbamg§ahwkﬂgmbme

Probl em [ 001 I vention t he basis of the findings that
tooth stain %éﬁmﬁﬁnggﬁggg%pm S?m Opyuﬁﬁa%ontalnlng per oxi de and phosphate
polymers (in particular ultraphosphate) or its salt at a predeterm ned

concent rat i ofeo7] h§apRfcSS Mt xalfE MaleANPbficabs Ko Podohg 7RREH 8 nOhoduien: 39 | Ndi Ngs
that tooth stain can be renpved effectively even in neutral pH condition by

cont ai ni gy pUIERTFIaAgorRpsien(of ogkcanfiFepRES @ Fll of Relyrhosphags, pRybideter ni ned
concentrat i onjt ajdfdldihylnd diyst, i2spest ndfect hevdhesentich inY@Nkidmavikepdtes to an
or al conp03|tbon for renoving tooth stain. This oral conposition conprises
3.5 to 30@6by wei ght of peroxide and 5 to 20% 35by wei ght of phosphate
polymers (preferably ultraphosphate). The average chain | ength of

pol ynmeri zat i §7,,Q%¢ Jubficadbh " @phosphate is preferably 10 to 30. 3 [0015] The
oral conposition realizes dramatically high renoval effect conpared to the
cases of®fusi¥jenydeyricde or ul t raphosphate individually as substantiated in
exanmpl es. Theoass e paént DbéuhRPNIO SRMaAkIEn8P BACcHiBRIVIOZBE7/VBLYy hi gh renoval effect
conpared to the case of the other 5phosphate polyners. Furthernore, the
oral conposition has high bioconpatibility and high usability', because it
wor ks wel | under neutral pll condition. [0016] Exanples of the peroxide are
hydr ogen peroxi de, carbam de peroxide or cal cium peroxide. 10 [0017] The
oral conposition also works well in a neutral region of pH 6.5 to 8 (or pl

| 6.9 to 7.5). [0018] Preferably, the oral conposition further conprises an
infrared heating substance, and 15 is irradiated by infrared during use. An
exanple of the infrared heating substance is charcoal. The oral conposition



Advant ageous effects of the invention [0021] The present invention can
provi de an oral conposition which can renove tooth stain 4 10022] Further,
in the present invention, containing phdsphate polyners (in particular, the
salt of, ultraphosphate) can provide an oral conposition, which prevents
teeth and guns from damage by peroxide. 10023] In particular, the oral
conposition of the pr esent i nvention also works well in neutral pH region.
Therefore th |t|o 0 rcely damages

or gani sm anga@{t%o ke eanapﬁneseo nee?(%{“i]glnpo {cegﬁjeugléc“é%g\% %doggg?ssg?md by using the
oral conposi f'iion DOQL@[@@OME]W@@Hlﬂrtw?emmnﬂdrl’ateme’uplnoewmo 2e99OR4G0DN, the oral
conposi tion @Q[El{tabﬂéuﬁgmuht fJ%ﬁ&%@ﬁe@&mH&e%{%@ pEIRFRL Ut ﬁle@&mﬁon Gl ghum

phosphate by peroxide. Therefore, the oral conposition pr esent

i nvention ef PaRtAIB) Yo-gPUTY di ssol ution of tooth enanel . Brl ef

descri pti®dn oftetdDawiniegss: 1ph2:2Ad]exdnfth@Wand pPiblidki @GN L2d0d s$13aws phot ogr aphs  of
a tooth, which was treated with 3.5% 11202 in al kaline condition (pH 10) at
42C for each period of time. [Figure 1B] Figure 1B shows photographs of a
t oot h, whi chSwamatyeatveatiom t h 3. 5% 1- 1202 in al kaline condition (pl 1 10)
at 42C for e [ Figure 2A] Figure 2A shows

phot ogr aphs g%glepl?{o bggm%fd bwﬁ‘? Vemlo reated with 3.5% El, O, 20and 10% sodi um
ul t r aphosphat®0ql pI‘-FOWen&QHdMQ@ @@POS@@QW@@*SOO@W@E thﬂnEam[ Flayuve, Ba8hasFi gur e
2B showsiphotQguaphsioQbvedp hoghl WES % and 10%
sodi um ul traphosphat e (plfta %gtomg%%%or e;%i@%gfeﬂ%agﬁ &{, %Oéé?f&! 1I%Ziygure 3]

Fi gure 3 shows phot ographs of a tooth, which was treated wnth 5% H202 (pH
10) at 42C f@[)l(ﬁadhe b@édt@(ﬂtl@fplésbﬂ”fﬁnveaﬁ)bﬁt GUpBvidd aFbBIldoR pditR OWSiciP Rt 0gr aphs
of a tooth, which was t reat qu with 5% H202 and 10% sodi um ul traphosphat e
(pH 7) at 425 Por eacﬁ peri od" of time. [ Figure 5] Figure 5 shows whitening
effect on the sane detached teeth which was coated with 10% 11202 under

al kal i nejgon 'Otl']Orlrux@{é%lcp‘yoltlym&sstilrpf\e lldgél 9 P;:tgno{oljécm%at r\%fjd%/ qg:'th d

ul traphosphat e under neutral pH con& tion shows

phot ogr aphs #{MSabecaise i, cwwxem@ ftﬁléézﬂ]édm@\ﬁltaﬁldlzmchﬂomo Begi ﬁ’@X)XKEt 42C
for each peri@attagks élbe[’ifﬂamigglogwﬂﬁdn@%fmis F"I‘Hél'éﬁxque sheves iphpdagiRatis, Rf a

t oot h, which_was Ci eI\ ﬁ aﬁt 42C for each period of
time. G a“ﬂ\ﬂ C&‘Pbod%“ R ad?aéﬁrtﬁeéhé"do%“mé PO FHbch was
treated w t happ0841202 and 2510% sodi um ul t raphosphate (pH 7) at 42C for
each pergpd of tine. [Figure 78] Figure 7B shows photographs of a tooth,
which was treated with 20% H. 202 and 5 10% sodi um ul traphosphate (pH 7) at
42C for eachlOedi darthstmaremperopdsdisslyes wivivof plEmtyadinrering aja002 6 arfie tor al
conmposi tion t@fno&a'ﬂ%f RIBS&AA b r@l\!lﬁ@tpbl@ﬂdé Saudd AL&LHGUMAR L9 f%elgfglgo\“ ng S
tooth stain. I\gora nposition is mainly used 1n oral cavity to
remove t oot h*"§ S'l jec p U\E\P@Fem t‘ﬁ@““ﬁ'ﬂéﬁtod%?r‘%sfi“t?‘%}rf”@f’osttﬁée phigseAtenisnvent i on
can be al so djseldtldra)fﬁioe@nalﬁeldenture or full denture. An exanple of the oral
conposi tjon is stain renover. This oral conposition nmay be included in

t oot hpas e or nouse wash and dental rinse. Further, this oral conposition
may be |i quiMews fog&plvihgthmPrlietnher nore, it nmay be used in whitening

perfor med 10['@6/13?erﬂ1é ﬁES%nl L\Qgt%zjrs JMl%bag %hhﬁ?f‘lﬂ?%'ﬂ nth%?anpcl;m el%:mg’veg to 30%
by wei ght of peroxi de and &5 20%

(prefer abI y fﬁ“{p ftrvalpmwsﬁaﬂ@g p@?m@q apnd gwhatelgc[lmqm Ex@mrbl el@amwpsmﬁe) per oxi de
are hydr ogenisper @i pledetediaingd éﬂ?ﬂzdﬂﬁﬁt@ﬂ dBhe p@c@&@(ﬂ{%rﬂ@n MSQ)HHC{EG SR of @k ci um

per oxi des0 Th[e con entratl on of the pe referably 5 to0 20% by

r.o S

wei ght of 3. 895 {86980 WangHP, benJSP]@"eﬂr ‘gjfeétt‘vﬁh 9‘23 3 “F‘H‘ai(‘?% BRIt Kt . and
may be 5 to b0%nimg pwvekiddvnd tlBemmB)hzosblIm& welyeaniangprefefeatibedabndeiention. al
conposition of the present invention becones higher in these tenperature
ranges as shown in exanples. 20 100291 The oral conposition of the present
i nventi on cdAP sadirprenspiratie mesky ripestion Aplatecaraploge! efmiobigop ol yarevmgi s

pol yphOSphattSOth Asmngnmlawa%@m@x &% II%LBEW@W & biSeRkAE %%% 89, EXANDI es
di scl osed in ent Docune |. A preferable exanple

of ultr

of ultr S@h%ﬁ‘ ot P@ﬁlﬁfpé’?tSIB?Mgﬁﬁg’fﬁﬂeﬁl&f Hlﬂawoavé%g@*f‘c%}.a%? thaindtethar whi ch
is 10 to 301@hm&phmb@dﬁﬁ3mﬂmﬁsmmEU§mbﬁﬁbwuh&xmverage chain | ength of

ul traphosphate may be 15 to 30, and also may be 15 to 25. In particular,
when the average chain length is 15 or nore, high whitening effect can be
observed by synergy effect with peroxide. The concentration of phosphate
polymers is preferably 3.5 to 20% by weight, preferably 3.5 to 15% by

wei ght, nore preferably 7.5 to 12.5% by wei ght, nore preferably 3.5 to 10%
by wei ght, and may be 30also 5 to 10% by wei ght. [0030] The pol yphosphate
may be added into the conposition as a salt. An exanple of the salt of

pol yphosphate is a salt of pol yphosphate and al kali netal including sodium

P o N N N



[ 0039] Production of tea-stained dry apatite as a colored tooth nodel 20lto
2 g of hydroxyapatite (f3iogel-1-11P, Bio-Rad Laboratories, Inc.) was put
into a 50nL tube, and 20 nff, of protei® solution (1% |X0OS SCP5000, Nitta
Gelatin Inc.) was added thereto, and the mxture was left to stand for 1()
to 15 mnutes, and then the m xture was separated by centrifugation at
3,000 xg for 2 mnutes to renbve a supernatant. Next, after the
centrifugation, 20m., of stain solution (5 g of instant coffee, two tea
bags and two green tea 25 bags were put into 110 nL of water, and the

m xture was ¥ailedhbyra comprsvnavelicy eimnfadeall highneinhesl eﬂ'daeaonﬁﬂa&drmmteure was
cool ed down r [ ours 1o one.ni ht. Then
the m xture \;\@éslags 0? B{Hgtel% [eg(%f%lt%%l Mﬂ%%épﬁﬁ’e ﬁiﬂ?ﬁ 'aqgags“\l Stam'{l dh efdméfw d l\/I\]/gélscéobt ai ned
like this.) ﬁb@lﬂ%ﬁhmaatwlﬁwe@lms pire bigpirenztvelobfap apinpased fariue tdeofthx bthere was
left to sganghdsgate}0ryhers! 3uml£}h%1%5t’he Bt ohERich NG MEbi S RSP SR3AL ed by
centrifugation 6 mnutes) to remove a super natant . E‘I’hen

after centri f‘iﬁb’i{% ti?ﬁa“”z‘gw?ffs Yﬂ?” werineyie] i coadifieya (20 ni M | EPES- KOH pH7. 0,
1.5mM Cad 2 and O. 9rr1\/| KH2PO4) was added |nto the precipitated apatite, and

the m xture tand fo tes, and thep the m xture
was separ at eﬁ%ZQ cent plesgﬂﬁ on ZaI%BWOO ‘ane’?m  SUPEYYS PAPY rOl “8f8Val of a
super nat ant parowdet he mxture the precipitated apatite was dried. 35 [0040]
Whi teni ngy ef fect evaluation test 8 20 ng of the tea-stained dry apatite is
wei ghed, and 0.3 inl, of solution was added thereto, which contains 11,0,

at various cBREBniThaprbrePesiten alse wakprepiniaaseral weipn efipsl EhieSthates.diel ymer s,
NaCH and ot hes) substances, and then the mixture was left to stand at a
certain tenperature for a certain tine. Then the apatite was precipitated
by centrifugation (3,000 xg, 5 15 seconds), and a supernatant was renoved
fromthe ni xto0r&, Paifdatishen otahe)na)pﬁﬁ'ldntfetlmmpiii%eﬁh wehrkd Waﬁl’@, shbstihce, @i wat er
L9 uash LU LB SkBSAUED' WIBSTANG B SGRNTS NPRLERSLSE LG Lmes
suspensi on \Aﬁ@*cﬁéur@@f Pralt epnzpogiidr] canf beg h@sdviel 111a¢hrﬂtmno¢ﬁ inbpred| atide 1ifie 96

wel | mcrolifendif) RhgedBSini&an ﬂ@eﬁi tct fh@@ﬁl&ﬁl beld.omsRY 1R BEAANGE vhfRSON
CT8300). The i nage was inverted be negative, and 10bri ght ness anal ysis

was per f or metP 59 nesgREnt gHhancom gaj a%tfvf”é‘é C‘éadﬁoﬁ wak ) ceeaie thrsehl tiherckesiedual

rati o of st abdlavsas h@ﬂl@Lﬂl(ﬁblﬁ}ﬁhﬂblﬂl@M&ﬂeallﬁplil@l\lﬁlﬁ%ﬂfhg 6fffecv\$}l Jyengyngreeffi@ct by

ul trapho%)hatetlaO ‘]l' ) éa lt1a %os st he results relating to i nprovenent of

whi t eni ng effe Xt of lh dr 6en peroxi de by various phosphate polyners. [0042]
[ Tabl e ] Table): Corrparl son of enhoncei nere of huhu effect of various

phosphate po O)Sfm?r $xefe|1 abilyzﬁ%g 01%9&)91%9&1011 lsattslacpﬁ 3§ to/ﬁ)()%&apbl?§ (@klo doln sﬁﬁm Qfé£¥ne'

Concent - ratlon of pol yners n (N)
0- froolritofoF ef[qyﬁyﬁly '6 “Hi:‘ém(’e‘?té‘e "‘)“éweé%ﬂts?r%fn‘?c‘qaﬁerfé th€1°P<“Jllf<f“‘€“%:aC)“”FXesﬁjiaal ratio

of stain (174° O:lSGnOI(Qpl@m)ablz164@61&&&&031%@11@0{téltﬁqgh lélmtﬂlaulgland Q@ﬂ'bg)ﬂﬁﬂ%l al1l0 0
71) 45 lél 23.5 3.5 ;(yi W [001:11()Ti IC 0300 7 45 10 50.4 20[ 0043]
‘fable 1°’shows the result of conparison of inprovenent ability of whitening

ef fect of hyl@pgenPipleradlyl de byl smﬁhpmmopofuytmo&m{p&tae pauayage dyeal s

| ength_i s 80, ph e Jenuf act u by Regenetiss |

sodi um ul trasﬁlﬁg‘% gc?gn I%a%!u? gEg ur'e eﬁalﬁa ?fz? \)/e %@{ﬁc& Ye‘g%om) thﬁl D.).
Sodi umul tr a}mb@@p)h%ﬁ élYMsS t0ce 1@900rmP1@felah*p,r @V/@nre:nltuaam bii thy polfyetintiéne eni ng

effect than @9&“ Wy poly @k’)@%?hﬁégﬁlt. The structures mentioned above may be combined
30 appropriately.

Advantageous effects of the invention
[0021] The present invention can provide an oral composition which can remove tooth stain
effectively by containing peroxide and phosphate polymers (ultraphosphate) at a

35  predetermined concentration.



9 [ Exanple 2] 100441Rel ati onshi p between concernration of ultraphosphate
and i nprovenent of whitening effect Conparison of whitening effect of 3.5%
hydr ogen peroxi de by using various concdntration of 5 sodium ultraphosphate
was performed. In this conparison, pH and tenperature are fixed to 7.5 and
42C, respectively, and whitening effect was conpared after 10 m nutes, 30

m nutes, | hour and 3 hours. The results are shown in Table 2. [0045] -
10[ Tabl e 2] tabl e2:. | nprovemern. of 'Ateni effect of hydrogen peroxide
in accor danc EO%\E/)\% It ﬁ UG R 81 coé?si?r& értv?‘glﬂn’ocf’m\a/‘ﬁ‘r“? (S’BéJgplﬁﬁtet *?Ogyﬂﬁéfs(ﬂhé £ ”'g" H‘tet 0,
concert | - paltalfPgraphosphatedsan providhirperatl compgites phidtheproomns eeth and gtk dom( % )

Vet | concenpyabi foxNe) PHME :1 i MER i tenperature (ltfet) Irectnent
time ool dual gt Abdodie) P (I. %) 3.500 7.5 42 10 98.15 3.5 0 0 7.5 42

30 96.80 3.5 0 0 7.5 42 60 94.89 3.5 00 7.5 42 180 88.78 3.5 1 0 7.5 42 10

69.60 3.5% 1 [0023] In articular, the oral composition of the present invention also works well in neutral
p p p

pH region. Therefore the oral composition of the present invention scarcely damages

organism, and tooth cleaning operation can be easily performed by using the oral

composition.

10 [0024] Further, in the present invention, the oral composition containing ultraphosphate
prevents dissolution of calcium phosphate by peroxide. Therefore, the oral composition of

the present invention effectively prevents dissolution of tooth enamel.

Brief description of drawings
15 f0025] [Figure 1A] Figure 1A shows photographs of a tooth, which was treated with 3.5%
H,O, in alkaline condition (pH 10) at 42°C for each period of time.
[Figure 1B] Figure 1B shows photographs of a tooth, which was treated with 3.5% H,0, in
alkaline condition (pH 10) at 42°C for each period of time.
[Figure 2A] Figure 2A shows photographs of a tooth, which was treated with 3.5% H,0,
20 and 10% sodium ultraphosphate (pH 7) at 42°C for each period of time.
[Figure 2B] Figure 2B shows photographs of a tooth, which was treated with 3.5% H,0,
and 10% sodium ultraphosphate (pH 7) at 42°C for each period of time.
[Figure 3]  Figure 3 shows photographs of a tooth, which was treated with 5% H,0, (pH 10)
at 42°C for each period of time.
25 [Figure 4] Figure 4 shows photographs of a tooth, which was treated with 5% H,0, and
10% sodium ultraphosphate (pH 7) at 42°C for each period of time.
[Figure 5] Figure 5 shows whitening effect on the same detached teeth which was coated
with 10% H,0O, under alkaline condition and polymers including 10% H,O, and 10% sodium
ultraphosphate under neutral pH condition.
30 [Figure 6A] Figure 6A shows photographs of a tooth, which was treated with 20% H,0,
(pH 10) at 42°C for each period of time.
[Figure 6B] Figure 6B shows photographs of a tooth, which was treated with 20% H,0, (pH
10) at 42°C for each period of time.
[Figure 7A] Figure 7A shows photographs of a tooth, which was treated with 20% H,0, and
35 10% sodium ultraphosphate (pH 7) at 42°C for each period of time.
[Figure 7B]  Figure 7B shows photographs of a tooth, which was treated with 20% H,0, and
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10% sodium ultraphosphate (pH 7) at 42°C for each period of time.

Description of Embodiments

[0026] The oral composition of the present invention is an oral composition for removing
tooth stain.  Namely, the oral composition is mainly used in oral cavity to remove tooth stain.
However, the oral composition of the present invention can be also used to clean a denture or
full denture.  An example of the oral composition is stain remover. This oral composition
may be included in toothpaste or mouse wash and dental rinse. Further, this oral
composition may be liquid or gel form.  Furthermore, it may be used in whitening performed

by dentists.

[0027]  This oral composition comprises 3.5 to 30% by weight of peroxide and 5 to 20% by

weight of phosphate polymers (preferably ultraphosphate) or its salt.

[0028] Examples of the peroxide are hydrogen peroxide, calcium peroxide, carbamide
peroxide and calcium peroxide. The concentration of the peroxide is preferably 3.5 to 20%
by weight or 3.5 to 15% by weight, more preferably 3.5 to 10% by weight, and may be 5 to
10% by weight. Because the cleaning effect of the oral composition of the present invention

becomes higher in these temperature ranges as shown in examples.

[0029] The oral composition of the present invention comprises phosphate polymers. An
example of the polymers is polyphosphate. Among polyphosphates, ultraphosphate is
preferable. Examples of ultraphosphate are disclosed in Patent Document 1. A preferable
example of ultraphosphate is ultraphosphate with an average chain length of which is 10 to 30
phosphate residues.  Further, the average chain length of ultraphosphate may be 15 to 30,
and also may be 15 to 25. In particular, when the average chain length is 15 or more, high
whitening effect can be observed by synergy effect with peroxide. The concentration of
phosphate polymers is preferably 3.5 to 20% by weight, preferably 3.5 to 15% by weight,
more preferably 7.5 to 12.5% by weight, more preferably 3.5 to 10% by weight, and may be
also 5 to 10% by weight.

[0030] The polyphosphate may be added into the composition as a salt.  An example of the
salt of polyphosphate is a salt of polyphosphate and alkali metal including sodium

polyphosphate and potassium polyphosphate.

[0031] This oral composition works well under neutral condition of pH 6.5 to 8 (or pH 6.9

42 30 43.56 3.5 1 0 7.5 42 60 24,43 3.5 1 0rir / .3 42 180 13.86 3.
.5 42 10 65.82 3.5 5 0 7.5 42 30 22.75 3.5 50 7.5 42 60 13.98 3.5 5
2 180 9.06 nr d.i 10 0 7.5 42 10568.12 3.5 10 0 7.5 42 30 23.47 3.5

5
0



0 7.542 60 14.28 3.5100 0 p F, , - 7.5 42 42 180 10 9.43 3.5 15
69.42 3.5 15 0 7.5 7.5 42 30 23.61 14.73 3.5 15 0 42 60 3.5 150 7.5 42
180 9.93 3.5 20 0 7.5 42 10 70.30 3.5 26 0 7.5 42 30 23.05 3.520 0 "1 k

to 7.5).

[0032] Preferably, the oral composition further comprises an infrared heating substance, and
is irradiated by infrared during use. An example of the infrared heating substance is
5  charcoal. Other examples of the infrared heating substance are titanium oxide, aluminum,
gold and silver. Generally, infrared laser or other light for whitening use are widely
equipped in dental clinics. Further, infrared laser is less harmful than ultraviolet laser for
organism. Irradiation of infrared, visible light including infrared or infrared laser causes
heating of the charcoal, and then the oral composition including charcoal itself is heated.
10 Therefore whitening effect of the oral composition is increased. The oral composition of the

present invention can be used effectively in dental clinic.

[0033] The infrared heating substance means a substance, which generates heat by
irradiation of infrared. Examples of the wavelengths of the infrared may be 750 to 2000 nm,
15 800 to 1500 nm, 800 to 1300 nm and 850 to 1050 nm. The present invention also provides
an oral composition, which bleaches tooth by being applied to the target tooth and irradiated
by infrared. The intensity of the infrared may be 1 to 50 W, 3 t0 20 Wand 5to 10 W. The
oral composition of the present invention can also increase its whitening effect by irradiation
of infrared even if the oral composition does not contain the infrared heating substance.
20 Namely, the present invention also provides an oral composition, which contains peroxide at a
certain concentration and bleaches tooth by being applied to the target tooth and irradiated by

infrared.

[0034] Preferably, this oral composition is used at 37 to 50°C. 37 to 45°C is more
25  preferable temperature range not to hurt tooth and gums by heating. The oral composition

cleans more effectively in this temperature range because of increase of the peroxide activity.

[0035]  Preferably, the oral composition further comprises polyethylene glycol, as
substantiated in the examples. As shown in Tables 6 and 10, which will be mentioned below,
30  an example of the average molecular weight (number average molecular weight) of the
polyethylene glycol is 4000 to 10000. The residual ratio of the stain can be reduced when
the average molecular weight is 4000 or more. Preferably, the average molecular weight of
the polyethylene glycol is 6000 or more. As shown in Table 6, the residual ratio of the stain
can be dramatically reduced when peroxide, polyphosphate and PEG exist, because of high

35  degree of synergy effect.
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Variation of whitening effect under various concentrations of hydrogen
peroxi de Eval uation of whitening effect 7under various concentrations of
hydr ogen peroxide (3.5 to 10% was performed under the follow ng

condi tions.
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(I') ultraphosphate: 5, 10, 20% (ii) 5 treatnent tine:
rithi tO8R I piePle. 5 whishy yillghe el io0f4 PAPhJEPhatee
per oxl

l 2 %) O- i 0 15 20 1002. 335 0 1 116, 45 49.2:45

&)83 1 Asshown in Table 9, which will be mentioned below, when pelox1de polyphosphate
and PEG exist, containing 7.5 to 12.5% by weight of ultraphosphate brings about extremely
high cleaning ability.

[0038] In addition to 3.5 to 30% by weight of peroxide and 5 to 20% by weight of
polyphosphate (preferably, ultraphosphate), the oral composition may further comprise other
compositions used in general oral composition. For example, the oral composition may
comprise glycerin, fragrances, coloring agents, flavoring agents and binders. Paste form oral
composition can be produced by kneading and mixing of ingredients. Further, liquid form
oral composition may be produced by dissolving to solution including water or saline

solution.

[Example 1]

[0039] Production of tea-stained dry apatite as a colored tooth model

1 to 2 g of hydroxyapatite (Biogel-HTP, Bio-Rad Laboratories, Inc.) was put into a 50mL tube,
and 20 mL of protein solution (1%, IXOS SCP5000, Nitta Gelatin Inc.) was added thereto,
and the mixture was left to stand for 10 to 15 minutes, and then the mixture was separated by
centrifugation at 3,000 xg for 2 minutes to remove a supernatant. Next, after the
centrifugation, 20mL of stain solution (5 g of instant coffee, two tea bags and two green tea
bags were put into 110 mL of water, and the mixture was heated by a microwave oven for 2
minutes. Then the mixture was cooled down at room temperature with shaking for 3 hours
to one night. Then the mixture was filtered by a 200 mesh filter. The stain liquid was
obtained like this.) was mixed with the precipitated apatite, and the mixture was left to stand
for 10 to 15 minutes, and then the mixture was separated by centrifugation (2,500 rpm, 2
minutes) to remove a supernatant. Then, after centrifugation, 20 mL of artificial saliva (20
mM HEPES-KOH pH7.0, 1.5mM CaCl, and 0.9mM KH,POy) was added into the precipitated
apatite, and the mixture was left to stand for 10 to 15 minutes, and then the mixture was
separated by centrifugation (2,500 rpm, 2 minutes). After removal of a supernatant from the

mixture, the precipitated apatite was dried.

[0040] Whitening effect evaluation test

| C, 20,
(iii) treatment tenperature: 45C, (iv) pH 7.0. Further as
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20 mg of the tea-stained dry apatite is weighed, and 0.3 mL of solution was added thereto,
which contains H,O, at various concentrations and, as appropriate, various phosphate
polymers, NaOH and other substances, and then the mixture was left to stand at a certain
temperature for a certain time. Then the apatite was precipitated by centrifugation (3,000 xg,
15 seconds), and a supernatant was removed from the mixture, and then the apatite was mixed
well with 1 mL of water to wash.  Further, subsequent washing procedure was repeated four
times. After that, the apatite was suspended in 200 pL of water, and the suspension was
poured into a well of a 96 well microtiter plate. The 96 well microtiter plate was scanned
from the bottom by a scanner (Epson GT8300). The image was inverted to be negative, and
brightness analysis was performed by means of imagel (free software), and then the residual

ratio of stain was calculated.
[0041] Improvement of whitening effect by ultraphosphate
Table 1 shows the results relating to improvement of whitening effect of hydrogen peroxide

by various phosphate polymers.

[0042]
[Table 1]

Tablel: Comparison of enhancement of whitening effect of various phosphate polymers

Concent~ o
H"O’ ration of | 11O N Treatment | Treatment Reﬁ'du‘?'
LO”,CGm— Phosphate polymers | Phosphale eoneen pH femperature fime d l,O 0
ration | ration siain
polymers (C) (Min.)
(%) (%) (N) (%)
0 0 0 7 45 100.00
Sodium
35 o 10 0 7.0 45 10 23.5
uliraphosphate
3.5 [Sodium polyphosphate 10 0 7.0 45 10 50.4

[0043] Table 1 shows the result of comparison of improvement ability of whitening effect of
hydrogen peroxide by sodium polyphosphate (average chain length_is 80 phosphate residues;
manufactured by Regenetiss Inc.) and sodium ultraphosphate (manufactured by MITEJIMA
CHEMICAL Co., LTD.). Sodium ultraphosphate has twice or more improvement ability of

whitening effect than sodium polyphosphate.

| C
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[Example 2]

[0044]  Relationship between concentration of ultraphosphate and improvement of

whitening effect

Comparison of whitening effect of 3.5% hydrogen peroxide by using various concentration of
5 sodium ultraphosphate was performed. In this comparison, pH and temperature are fixed to

7.5 and 42°C, respectively, and whitening effect was compared after 10 minutes, 30 minutes,

1 hour and 3 hours. The results are shown in Table 2.

[0045]
10 [Table 2]
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TahleZ: Improvementof whitening effect of hydrogen peroxide in accordance with
the concentration of various ultraphosphate

H,0, |Ulira- NaOH pH Treatment | Treatment | Residual
concent- phosphate concentration femperature | time rafio of
ration concent - (N (T) stain

(%) ro?oﬁz : (%)

3.5 0 0 7.5 42 10 9815
35 0 0 7.5 42 30| 9680
3.5 0 0 7.5 42 601 94.89
3.5 0 0 7.5 42 180 88.78
3.5 1 0 7.5 42 10| 69.60
3.5 1 0 7.5 42 30| 4356
3.5 1 0 7.5 42 60| 2443
3.5 1 0 7.6 42 180 13.86
3.5 5 0 7.5 42 10 6582
3.5 5 0 7.5 42 30 2275
3.6 5 0 7.5 42 60| 1398
3.5 5 0 7.5 42 180 9.06
3.5 10 0 7.5 42 10 6812
3.5 10 0 7.5 42 30| 2347
3.5 10 0 7.5 42 60| 14.28
3.5 10 0 7.5 42 180 Q.43
3.5 15 0 7.5 42 10| 6942
3.5 15 0 7.5 42 30| 23.61
3.5 15 0 7.5 42 60| 1473
3.5 15 0 7.5 42 180 9.93
3.5 20 0 7.5 42 10 70.30
3.5 20 0 7.5 42 301 2305
3.5 20 0 7.5 42 60 14.02
3.5 20 0 7.5 42 180 | 10.10

[0046] As shown in Table 2, improvement of whitening effect was observed when the

concentration of ultraphosphate is 5 to 10%.
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10 [0048]
[Table 3]



5 [Exanpl e 4] [0050] Enhancement of whitening effect of carbam de peroxide
caused by ul traphosphate About whitening effect by using carbam de

per oxi de, instead of hydrogen peroxide,lZas a radi cal generator which has
whitening ability, evaluation of conbination effect with 10ul traphosphate
I's shown in Table 4. [0051] [Table 4] Tobl e4: 15440y4i 5e4 or vkil erung ci
5".1 by 64165n:ions of corbam de peroxide arid ultrophosphol e Carbon/dc
Peco, 504 ration phosphuie pOlwiler 5 Concentrator' of phosphate poly:no; %
) NoO 1 colic:441m Dr (N) ry I 1.1- Lie ( O) I | egiment W Wn.) Oes
ci.cl ratio ci 00in 4%0?'@31 Whiening effeot 8@ i@y, «o@iobs of higrogen B ox@: oift, uBapdbBheB0 89.86% 0 O
'1.1 45 30 64115% 0 T “4%4™45 30 27, 69%50 0 1 10,9 45 30 1c 15 Ul( 0o 5

07.0 0 [Phosphale - (COREENON [E01 | oH [Temee- | Irtaen | Resek ot
rakion polymers polymers (%) (M) (C) (Min.) (%)
0 - 0 0 45 30 1007
351 - 0 1] 116 45 30 49.23%
5 — 0 1] 105 45 30 43074
10 = 0 [ ERIoA 45 30 3447
20 - 0 1| 9.6 45 30 40.08%
3.5 | Ulira 5 - 7.0 45 30 12.44%
35 | Ulira 10 - 7.0 45 30 11.42%
35 Uitra 20 — 76 45 30 12.76%
3.5 [ Uttre b — 1.0 4h 20 11.33%
3.5 | Utira 10 - 7.0 45 20 17.21%
35 { Ura 20 - 7.0 45 20 17.45%
345 | Ulra b - 7.0 45 10 26.36%
3.5 [ Ultra 10 - 74 45 i0 25.10%
3.5 | Ulira 20 — 7.0 4h 10 25.98%
51 Ulira 5 - 7.0 45 30 12.05%
5[ Uira 10 - 70 45 30 10.46%
5| Uttra 20 7.0 45 30 11.48%
51 Uiira 5 - 70 45 20 14.28%
5[ Ulire 10 - 7.0 45 20 13.44%
5| Uitro 20 - 70 45 20 15.43%
51 Ultro & - 7.0 45 10 19.63%
51 Ultra 10 - 7.0 45 10 19.29%
5[ Utra 20 - 7.0 45 0 19.65%
10 | Uttro 5 - 7.6 45 10 18.49%
10 { Utire 10 - 7.0 45 10 15.83%
10| Ulira 20 - 70 45 10 14.09%
O Ultra H e 0.6 44 30 H2.6b%
0§ Ulire 10 - 6.3 45 30 56.25%
0 Ulira 20 - 6.1 4% 30 06,864
0| Uitra 5 - 6.6 45 20 57.69%
0] Ultre 10 - 6.3 45 20 60.31%
0} Uitre 20 - 6.1 45 20 57.06%
G| Una 5 - 6.6 45 10 67.59%
0| Ultre 10 - 6.3 45 10 68.423
0| Ultra 20 — 6.1 45 10 62.06%

[0049]  As shown in Table 3, when only ultraphosphate was used, every residual ratio of
stain were 50% or more, and the result indicates low whitening effect. The 30 minutes
treatment of 20% hydrogen peroxide under alkaline condition only results in 40.08%.,residual
5  ratio of stain. In contrast, under conditions where 3.5% hydrogen peroxide mixed with 5 to
20% ultraphosphate, or 5% hydrogen peroxide mixed with 5 to 20% ultraphosphate, 12% or
less of residual ratio of stain is observed at pH 7.0. These conditions indicated the highest
whitening effect among all comparison groups. In particular, compared to the comparison

groups with higher concentration of hydrogen peroxide under alkaline conditions, the higher
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whitening effect was observed at lower concentration of hydrogen peroxide at neutral pH (pH
7.0). These results indicate that damage of tooth and gum caused by hydrogen peroxide were
minimized with ultraphosphate. Further, tooth decay is scarcely caused because maximum

whitening effect was obtained in pH range above pH 6.5, in which tooth decay begins.

[Example 4]

[0050] Enhancement of whitening effect of carbamide peroxide caused by ultraphosphate
About whitening effect by using carbamide peroxide, instead of hydrogen peroxide, as a
radical generator which has whitening ability, evaluation of combination effect with

10 ultraphosphate is shown in Table 4.

[0051]
[Table 4]

Tabled:Improvement of whitening effect by combinations of carbamide peroxide and ultraphosphate

Carbamide] Phosphate | Concentrafior NaOH pH  {lempero-{ lreaiment | Residual ratio of
'gg;gé‘gf_ polymers lof phosphate  [concentration lure fime slain
e pabmer (N (C) | (in) (%)
0 - 0 0 70 45 30 100%
15 — 0 0 70 45 30 89.86%
30 — 0 0 7.1 45 30 64.85%
15 - 0 1 .4 45 30 27.69%
30 - 0 | 10.9 45 30 19.01%
15 | Ulira 5 0 70 4hH 30 19.45%
i5 | Ultra 10 0 7.0 4h 30 18.04%
15 fUllra 2 0 7.4 45 30 18.71%
30| Ulira 5 0 7.0 45 36 14.37%
30 | Ultra 10 0 74 45 30 14.12%
30 | Ulira 20 0 6.8 45 30 12.59%
15 0 0 70 45 60 87.73%
30 0 0 7.1 45 60 60.96%
15 0 1 1.4 45 60 30.39%
30 - 0 1 10.9 45 60 20.22%
15 [ Ultra 5 0 7.0 45 60 14.69%
15§ Ultra 10 0 7.0 46 60 13.82%
1o | Ulira 20 0 ‘14 45 60 15.26%
30 | Ultra 5 0] 7.0 45 60 10.01%
30 | Ultra 10 0 7.4 45 60 10.27%
36 | Ultra 20 0 6.8 45 60 10.25%

15 [0052] When using carbamide peroxide only, the highest whitening effect is 19.01% (30%

of carbamide peroxide, treatment time 60 minutes) under alkaline condition. In contrast,
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10. 25% 14 when the treatnent, using 15% carbanm de peroxi de for 30 m nutes,
was performed under the conbination condition with sodi um ul traphosphate,
residual ratio of stain Is 18 to 19% Further, the | owest residual ratio of

stain was 10, n the presence of 5% af ul raphos hat e en 30%
car bami de pef oe>‘<]|1c1‘3etle A5 %%’H’ l?’({"rcai‘ib@m}‘ﬁe Hﬂ?@%efu "§‘¢B”tFSe GIRRS OH’ggh‘“qehﬁ‘F
coexi stence @Jﬁnboamdmamndeomertbmocﬂen afcpliosfhiate a phiosp habeofaka0 isbrd rgwyabout
hi gh whi teni ﬂgthgr]: ftl?ecﬁowegtEf‘%gimpall erat%] of stain was 10.01% (in the presence of 5% of

ultraphosphate) when 30% carbamide peroxide was used for 60 minutes. These results mean
5  that coexistence of carbamide peroxide and ultraphosphate also brings about high whitening

effect.

[Example 5]
[0053] Temperature dependence of whitening effect
10 Whitening effect at 37, 42 and 45°C was compared to evaluate the temperarute dependence of

whitening effect, and the results are shown in Table 5.

[0054]
[Table 5]

Tableb: Effect of temperature on enhancement of whitening effect of ultraphosphate

H.0, Phosphate  |Goncen~ | NgOH P |Treatment | Treatment | Residual ratio of
conceni- | Polymers fration of | ¢oncent - temperature| fime stan = (%)
phosphate ration .
ration polymers ( VC ) (Mm' )
(N)
(%)
3.5 | Ultra 5 0 75 37 10 69.61
3.5 | Ultra 5 0 7.5 42 10 65.82
3.5 Ultra 5 0 75 45 10 26.36
35 | Ulra 10 0 7.5 37 10 69.91
3.5 | Ultra 10 0 7.5 42 10 68.12
3.5 | Ultrg 10 0 7 45 10 25.10
5 | Ultra 5 0 7.5 37 10 53.41
51 Ultra 5 0 7 45 10 19.63
51 Uttra 10 0 7.5 37 10 57.34
5| Ulira 10 0 7 45 10 19.20

[0055] Table 5 suggested that, when the concentration of hydrogen peroxide is 3.5%, higher
temperature brings higher enhancement of whitening effect under both concentration
conditions of ultraphosphate (5% and 10%), and the effect was dramatically enhanced at 45°C.
Further when the concentration of hydrogen peroxide is 5%, higher effect was obtained at
20 45°C than the effect at 37°C.  These results suggest that the oral composition of the present

invention is preferably used at 42°C or higher.



[ 0053] Tenperature dependence of whitening effect 10Witening effect at 37,
42 and 45C was conpared to evaluate the tenperarute dependence of whitening
effect, and the results are shown in Tall e 5. [00541 [ Table 5] Tabl 05

Ef fect of tenper aime ortenenent ef whitening effect of u trouhosphote
Hub/ our cep! ration Phosphate pol yners Canaan ration at phesi ti cto
polymers Naf tH concent i a lion (N) O-1 Ir mnuet a tenperature 00 )
IrPulpier I I into ( M 1.) Ropidund ratio of slain( % ) ( %) 3.5
Utra 5 7.55%%M0%%69.61 3.5 Utra 56 7.5 42 10 65.82 Utra CDCD CD! ,
7.5 45 3 2136099 Effkdt tof dolfethylend gB/lolléh GRitc@hg (TRAMAmparison of whitening effect

among polyethylene glycol having different molecular weight
Whitening effect is evaluated under conditions where various polyethylene glycols, which

have different molecular weight (200, 1000, 4000, 6000 and 20000), were added to a mixture

(23

of hydrogen peroxide and ultraphosphate so as to have a final concentration of 1%. Other
conditions are as follows. (i) ultraphosphate: 10%, (ii) hydrogen peroxide: 0 or 5%, (iii)
treatment time: 10 minutes, (iv) treatment temperature: 45°C, and (v) pH 7.0. Further,
evaluations of whitening effect of ultraphosphate alone and whitening effect under the
10 condition where ultraphosphate was combined only with hydrogen peroxide were also

performed as comparison groups, and the results are shown in Table 6.

[0057]
[Table 6]

Table6: Comparison ofenhancement of whitening effect when various
polyethylene glycols (PEG), which have different molecular weight,
were added to a mixture of hydrogen peroxide and ultraphosphate

H.O, Ultraphosphate PEG Molecular Trealmenl  |Treatment| Residual ratfio
f;};ﬁ(éfﬁ% ' - corcentration| weighl of oH temperature|fime of stain
concentration PEG
(%) (%) (%) (C) (%)
10 0 - 7 45 10 93.50
10 i 200 7 45 10 92.51
0 10 1 1000 7 45 10 85.96
0 10 1 4000 7 4h 10 68.93
0 10 ] 6000 7 45 10 68.16
5 10 0 - 7 45 10 24,49
5 10 1 200 7 45 10 23.94
5 10 [ 1000 7 45 10 21.45
5 10 1 4000 7 45 10 19.04
b 10 1 6000 7 45 10 18.69

15
[0058] As shown in Table 6, when ultraphosphate was only contained or when polyethylene
glycol was added to the ultraphosphate, every residual ratio of stain was 50% or higher,
namely these results indicated low whitening effect.  On the other hand, when ultraphosphate,
hydrogen peroxide and polyethylene glycol were mixed, every residual ratio of stain was less
20 than 25%, namely, about four times higher whitening effect than the case in the absence of

hydrogen peroxide was observed. Further, regardless of the presence of hydrogen peroxide,
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15 [0055] Table 5 suggested that, when ithe concentrati on of hydrogen
peroxide is 3.5% higher tenperature brings higher enhancenent of whitening
ef fect under both concentration conditions of ultraphosphate (5% and 10%,
and the effect was dramatically enhanced at 45C. Further when the
concentrati onhe(r)]f tk%l rqgen ger]om foj g({] ]effect was opt ai hed at
2045C t han t N& Sl FREPPRE 47 o Hhdwe ePed TetsisSLiggast: horaras higndpey] that

conposi tion 1@$ldttahaitnprcé59®ﬁt becameriowa@mctadipr ef e abdryase L thoktuld2&ight dii gher .

S [Exanpl e éol)\[,cﬁ?é % E&I e?#on?ft hefO eé{ﬁg h[ME{ ﬁlgl%ﬁtg\%\d}ll%% ?@%}é\'r asngb%l e% vgm%

Conpari son of anon y yl ene avin ferent
mol ecul ar wel%htl “W‘iPSLPb?m At refypiBgenc C@‘\Wé’llcué’l@fetﬂe mﬂld‘él#al voiskliof ISQS)ﬁ@mW?@r e

various pol yguhytanrexak weelkembivl Ghehaver fi Edhekisnd: 4501 ecul ar wei ght (200,
1000, 4000, 6000 and 20000), were added to a m xture of hydrogen peroxide

and ul traphosphate so as to have a final concentration of 1% O her
conditi ons aeeangse flol | ows. (i) ultraphosphate: 10% (ii) hydrogen peroxide:

0 or 5% i r t me treat rrent emper at ure: 45C,
and (v) pH 7f0%)5 Fﬁﬁ hér pOIéeﬂm?el §t§19y CE? O'bf”?\skﬁ*.i‘é (ﬁ BT PP @”eﬂ g Fﬁ?ﬂﬁosphat e
al one and whntceapeigethefehegycoumder difhenlifdandi véigns anhecmmrmammaphosphate was

conbi nedloonl \th\ﬁéntng é?ﬁé&!ﬂ?%@zﬂua‘?e%r L(H?&:ldgon%@ﬁ \916?@ %%E%?gl%@gbﬁ%§ 2’@?5’@ h Son

groups, and the résults are shown in
Conpari son ofdfkianeeiaief 6@, \M*ﬁcﬂlémerfbff@e‘fnf eqreeniipiions Wde il &4k Wp@lagi@ldhw ene

glycols ( PEQII;\‘[UMUfQW @M@exd)l i £ @ntapirBiLee) LHn@-Elle\(‘@lllgmshovMﬁﬁ q“atﬂ‘éjﬁe‘d)ﬂteg a
m xture of hCyn n%] Iéagr %k}lwe and ol | %E%Qoi(fg/h C msnt (y i Cl
Unr aphosphot cefe i Panti| uggHho i ‘é il Pget“apeilo’ﬂ‘qgl 7% (N e )
treatment time: 10 minutes, (iv) treatment temperature: 42°C, and (v) pH 7.0.  Further, under
15 the same conditions, comparison of whitening effect, when various polyethylene glycol,
which have different molecular weights, were added so as to have different concentrations (0

to 1%), is shown in Table 8.

[0060]
20 [Table 7]

Table7: Comparison of enhancement of whitening effect when concentrations of
polyethylene glycol having a molecular weighi of 6000 was varied

H.0. PEG Molecular Treatment| Treatment | Residual ratio
concent- [Ultraphosphate | oongent- weighl of tempera- |iime of stain
ration leoncentration ration o P fure
PEG ure
(%) (%) (%) (CH (%)
5 10 0 - 7 42 10 32.69
5 10 1 6000 7 42 10 27.96
5 10 3 6000 7 42 10 28.86
5 10 5 6000 7 42 10 28.63
5 10 10 6000 7 42 10 32.29
h 10 15 6000 7 42 10 28.59

[0061]
[Table 8]
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Table8: Comparison of enhancement of whitening effect when concentraions and
molecular weights of polyethylene glysol (PEG) were varied

H.0. PEG Molecutar Treatment | Treatment| Residual rafio

concent - [liraphosphate | copsony - weight of fempera- | fime of slain

ration concenfration ration PEG pH fure

(%) (%) (%) (C) (%)

5 10 0 - 7 42 10 30.21
5 10 0.25 4000 7 42 10 29.59
5 10 05 4000 7 42 10 30.02
5 10 1 4000 7 42 10 29.43
5 10 0.26 6000 7 42 10 31.13
5 10 0.5 6000 7 42 10 25.85
5 10 1 6000 7 42 10 2547
5 10 0.25 20000 7 42 10 26.98
5 10 05 20000 7 42 10 2571
5 10 1 20000 7 42 10 25.27

[0062] As shown in Table 7, under neutral pH condition at 42 °C, residual ratio of stain was
30% or higher when only 10% ultraphosphate and 5% hydrogen peroxide were mixed, and
there is a tendency that residual ratio of stain slightly become lower when polyethylene glycol
(molecular weight 6000) was further added thereto in range between 1 to 15%. However, no
concentration dependence of whitening effect was observed in these cases.

As shown in Table 8, whitening effect was compared under conditions where 1% or less
polyethylene glycol was added.  Under the condition in the presence of polyethylene glycols
having molecular weight of 6000 or 20000 exist, concentration dependence of whitening
effect was observed because residual ratio of stain became lower according to increase of
concentration. However, when the polyethylene glycol has molecular weight of 4000,
similar residual ratio of stain (about 30%), to the ratio in the condition where polyethylene
glycol was not added, was observed in every concentration condition, namely no

concentration dependence of whitening effect was observed.

[0063] As shown in Tables 7 and 8, 0.25 to 1% of polyethylene glycol is enough to enhance
whitening effect, and adding more than 1% of polyethylene glycol has no effect on whitening.
From these results, it is revealed that noticeable enhancement of whitening effect is observed
under neutral pH condition at 42°C, when the polyethylene glycol having 6000 or more of the

molecular weight is added so as to have a concentration of 0.25 to 1%

time

"O) 0 10 0 7 45 10 93.50 0 10 200 7 45 10
6000 7 45 10



10 1 1000 7 45 10 2115 5 10 I 4000 7 45 10 1994 5 10 1 6000 7 45 10 18.59
15 [0058] As shown in Table 6, when ultraphosphate was only contai ned or
when pol yet hyl ene gl ycol was added to tke ul traphosphate, every residual
ratio of stain was 50% or higher, nanely these results indicated | ow
whitening effect. On the other hand, when ultraphosphate, hydrogen peroxide
and pol yet hyl ene gl ycol were m xed, every residual ratio of stain was | ess
20t han 25% @gnelg about four times higher whitening effect than the case
in the absence drogen per oxi de was observed. Further, regardl ess of

t he presencell8f4]hQpimogenn per okirde condllién wife niraihbsphph osypihate rrdidpodnget hyl ene
gl ycol were Hﬁﬁglkg %Qpr there was a tendency that residual ratio of
stai n becone Iomer accordlng to the increase of nol ecul ar wei ght of

pol yet hyl eneWgilgns] ciietrip fyalfpied emnfassandivions mhere iokypiedencwdficolerwhivd hef fhect was
obt ai ned swhemoldQi %ﬁgﬁtﬁﬂ B@@ph@i ﬁldedlt@aﬂﬂktﬁl%toh}@cﬁ}@g%n glyeql an@’hlhﬁﬂm gt he

nmol ecul ar wei ght o and @65h drggen peroxi de wer e conbi ne under

neutral pll Cofidit P&h rmﬁ%f“m o) 1o A [troselt Brshert inofabioy dithsil ene

gl ycol on whéohéiriomgre %)fpll@@rrpaf msmo@ﬁmm et gi)elfiegh RrRNg: ml(ygt hyl ene
gl ycol havi ' e ar, e an ncent r i tening
effect is e&gﬁ"ﬂ‘ﬁ‘%ﬁ’g% ﬁ%mmu 1) rcq itfealmen 191 e';aéux% g%f@; le}InSd (&cﬁ@'& hg'luéheé’ ua% col s
(the nDIecul@?%WEWQHWK@fmﬁﬁ@mwwnwﬁw@hnhav@wdw&meﬁ@nkdamhcammnasmmms (0 to
1599, wefe agg?ﬁo]&e%yﬁ‘n ﬁ:ollj Was chde(lf'ch(ﬂgﬁpd1@9@19“0%%u191n\961é4[tslb%p Ia)ol%gii‘t e, and

the result is shown'in . her conditions are as
uItraphosph&@@‘“T@@W“550ﬁ9%r6§éwfﬁ@ﬁﬁkﬁ@éOfSW@NPﬂWﬂﬁ“@?@ﬁ@ﬁéﬁpﬁtﬂ* 10

m nut es, (i vipsultieabweintragienper ature: 42C, and (v) pH 7.0. Further, under
15 the sane conditions, conparison of whitening effect, when various

pol yet hyl ene gl ycol, which have different nolecul ar weights, were added so
as to have dio¢dérent concentrations (0 to 1%, is shown in Table 8.

[0060] 2Qf!I qgh@971 | ()Nei: Cnrnporison of enhancenment oF whitening afou
when concentratlons of polyetliyie io glycol having a nol ecul ar wei ght of

6300 was vaned 1130, colleen ration ( %) | _Ili raphosphn In c00Qertrctjao
(1% ) PEG concdhwéb©m@@ﬂm@f@W@mm$ﬁéwm®m@ﬁvwmghwmmédﬁkﬁ@%ﬁ#MWReatnEnt
| enpern- torn COeoTphaeahd figiviay vrpoherhRe sidualonsrateivoiebFsl ain ( %) 5 i 42
10 32,69 10 1|HO Ultraphosphate PEG Movleculor Treotnpnt '1"reonenT Residual ratio
concent- concent- | weight of H fempera- |time of stain
ration conceniration ration PEG P fure
(%) (%) (%) () (%)
5 0 1 6000 7 42 10 97.61
5 5 1 6000 7 42 10 23.76
5 10 1 6000 7 42 10 22.47
5 20 1 6000 7 42 10 2319
[0066]

[Table 10]



6000 7 42 10 27296 OtO 3 6000 7 42: 10 21196 0 5 6000 7 42 10 28.63 5 10
10 6000 7 42 10 32.29 5 10 15 000 7 42 10 28.59 100611 [fable 81 17 I

abl e& Conpari son of enhancenior it oF wWitening effect when cancerPel ona
end nol ecul ar wei ghts of pol yethyl ene glycol (PEG were varied H O concon%
ration ( %) alroahosphote Decontrolion ( %) PEG cencent- ration ( %)

i 1ol echli E wei ght of PEG PH | oW ndent tenpera- |ure CC) Treatnent tine

Resi dual redo of stain ( A) 100 - 7 12

Table10: Comparison of enhancement of whitening effect in a mixture of hydrogen peroxide,
ultraphsophate and PEG when molecular weight of PEG was varied

H.0. Ultraphsophate PEG l\/lollecula.r Treonele TreonenT Residugl ratio

concent - concent- | weight of . |tempera- |ime of stain

rafion concentration | ralion PEG PH e

(%) (%) (%) (C)H (%)

5 10 0 - 7 42 10 24.32
b 10 1 200 7 42 10 23.71
5 10 [ 1000 7 42 10 22.69
5 10 1 4000 7 42 10 22.86
5 10 1 6000 7 42 10 21.78
b5 10 i 20000 7 42 10 24,24

[0067] As shown in Table 9, from the comparison of whitening effect when polyethylene

glycol which has the molecular weight of 6000 was added at 1% and the concentration of

ultraphosphate was varied from 0 to 20%, it is revealed that every residual ratio of stain under

5 conditions, where ultraphosphate has the concentrations of 5% or more, is 25% or less, and
the residual ratios of stain became lowest when the concentration of ultraphosphate is 10%.

On the basis of these results, whitening effect was compared, under conditions where each

polyethylene glycol was added, which has different molecular weight, so as to have a

concentration of 1%, and the concentration of ultraphosphate was fixed at 10%. From the

10 result of the comparison, it was revealed that enhancement of whitening became more

effective in accordance with increase of molecular weight, and the effect was maximized

when molecular weight is 6000, as shown in Table 10. From these results, it was revealed

that when the treatment temperature was 42°C, addition of polyethylene glycol having the

molecular weight of 6000 to a mixture of 5% of hydrogen peroxide and 10% of

15 ultraphosphate so as to have a concentration of 1% brings noticeable high enhancement of

whitening effect.

[Example 9]
[0068] Whitening test using detached teeth (1): 3.5% H,0,

20 In order to prepare stain deposited teeth, detached teeth were decolorized by 30% hydrogen
peroxide solution for 12 hours or more, and the teeth were soaked in (i) protein solution (for
an hour or more), (ii) stain liquid (for 12 hours or more) and (iii) artificial saliva (for an hour
or more), in this order. ~ As a protein solution, SPC-5000 (collagen peptide, manufactured by
Nitta Gelatin Inc.) was used, and it is dissolved so as to have a concentration of 1 w/v%. To

25 make stain liquid, 5g of instant coffee, two lipton tea bags and two tea bags of Oi Ocha



1.0 30,21 5 10 0.25 1000 7 42 10 29.59 O 10 0.5 4000 7 42 10 30.02 5 10
1000 7 42 10 2043 5 10 055 6000 7 t2 10 31.18 5 10 0.5 6000 7 42 10 25.85 5
1 016000 7 42 10 25.47 5 10 0.25 2000 7 42 10 26.98 5 10 0.5 20000 7 42

; 0

(registered trademark) were added to 110 mL of distilled water, and the mixture is heated in a
microwave oven for about 2 minutes. Then the mixture was cooled down in room
temperature, and filtered. The artificial saliva, which is used in this test, had a composition
comprising 20 mM HEPES-KOH pH7.0, 1.5mM CaCl, and 0.9mM KH,PO,. Whitening
5  effect was tested by using the detached teeth stained by the method mentioned above. The
following cases were tested, namely, one case that the stained detached tooth was treated with
hydrogen peroxide (pH 10) having different concentration (Control Experiment) and the other
case that stained detached tooth was treated with hydrogen peroxide and 10% ultraphosphate
(pH 7) (Example 1). Then the teeth were incubated at 42°C for a maximum of 30 minutes.
10
[0069] Figure 1A and 1B show photographs of a tooth, which was treated with 3.5% H,0,
alkaline condition (pH 10) at 42°C for each period of time (Control Experiment). Figure 2A
and 2B show photographs of a tooth, which was treated with 3.5% H,0,. and 10%
ultraphosphate (pH 7) at 42°C for each period of time (Example 1). From comparison
15 between these figures, it is suggested that the combination of 10% ultraphosphate and
hydrogen peroxide solution under neutral pH condition brings higher whitening effect than

the case of using hydrogen peroxide solution under alkaline condition.

[Example 10]

20 [0070] Whitening test using detached teeth (2): 5% H,0,
The following cases were tested, namely, one case that the stained detached tooth was treated
with 5% hydrogen peroxide (pH 10) and the other case that stained detached tooth was treated
with 5% hydrogen peroxide and 10% ultraphosphate (pH 7). Then the teeth were incubated

at 42°C for a maximum of 30 minutes.

]
7

[0071]  Figure 3 shows photographs of a tooth, which was treated with 5% H,0O, (pH 10) at
42°C for each period of time. Figure 4 shows photographs of a tooth, which was treated

with 5% H,O, and 10% ultraphosphate (pH 7) at 42°C for each period of time.

30 [0072] As shown in Figures 3 and 4, when whitening test was performed by using 5%
hydrogen peroxide, the combination of ultraphosphate and 5% hydrogen peroxide brings

higher effect than the case of using 5% hydrogen peroxide alone.

[Example 11]
35 [0073] Whitening test using detached teeth (3): 10% H,0,

One half of the same detached tooth surface was coated with gel containing 10% H,O, (pH



25.71 10 1 20000 7 42 10 25.27 [0062] As shown in Table 7, under neutral
pH condition at 42 C, residual ratio of stain was 30% or hi gher when only
10% ul traphosphat e and 5% hydr ogen peraii de were m xed, and there is a
tendency that residual ratio of stain slightly becone | ower when

pol yet hyl ene gl ycol (nol ecul ar wei ght 6000) was further added thereto in
range between 1 to 15% However, no concentrati on dependence of whitening
ef fect was observed in these eases. As shown in Table 8, whitening effect

was conpar ed OhrRebire eBrdrY PoRs gl wasatpbyish gsbrapisining 18He 1§ (D10 was
added. Underwitthee omaihbipaie afi pbgrdarseseacvebH prOblwer_tuh)doﬂm@asngcMg@édSat havi ng

nol ecul ar we 0000 exist, copcentratio endence of

whi t eni ng 10422(??e'(§‘tm%]§u"6 fs%(f{}“é“ tef)'e)cgﬁﬁ’é%y Vr“egimgﬂ’éﬁl “raétaiqld(?g CP“@IE 4FA"Hecane

| ower accor dichigots9 ab kdreadmaohbncomtient 0% on.thitowey &ent. when t he

pol yet hylsene gl ycol has nol ecul ar wei ght of 4000, simlar residual ratio of
stain (about 309 to the ratio in the condition where polyethyl ene glycol
was not addéﬂomvvaglg‘d%ééP%d”ll‘tﬁ“‘é&/@Fe?l @dhrcenit fetcheshictip aick Wencoaidih y no

concentrati Ol@%d&p@ﬂdﬂﬂlﬁ ealﬁeﬁ1rlmotl<ﬁmnn9n(ﬁfpf)l?ﬁérsV\ﬁ&ud}@sab%e@b@]-@n[] 0&@5}1 As
1S enOU to

shown in Tabl es % 0 ene c
enhance whi t%thdiphodp}é’f“ 4 ]g‘%l “etﬁﬁgp%‘a‘rﬁﬁ‘a“ mﬁ'séie'%/ %i (bgghe ?.%‘F)}%)flh'i)l BHe gl ycol
has no ef f edbe one whilkexiymg:s iktlaiingt Hes &,0.esul 108, uliriphbsphate et eeutihg

Condi 11 on ar A38 pan O Uy SRR ERLE S B RETAET aBB0R: ROHATof "L he

20nol ecul ar S\W}élght is added so as to have a concentratl on of 0.25 to 1% 18
[ Exanpl e 8] [0064] Optim zation of mxing condition of ultiaphosphate,

hydr ogen per oxi de and pol yet hyl ene gl ycol Witening effect is eval uated
under condi tlFsdRer e pol yet hyl ene gl ycol, which has the 5 nol ecul ar

WFI ght hof ﬁqws] wevsitanchd edt (t4§)usﬂ1g][H:th<'£h:dd Retf20gloogen per oxi de Sndh o
utrap 9] 0as to ave a. 11 n concetratlo t he esut IS
ahown 1 1o7aag SO ER aisfs M ey, i pE B T PREE™ Rt oM BoERrbe o © 16
20% (ii) hydholyénhylerzex petesidS@g! (hiapd theeditermesst ttai sreinedl@tathadub@ls wa(l v)
treatnment teupes dhivbds hﬂ(g(%en %nglgé/ Qndpl%‘;‘o Lﬁ? ghosﬁllrﬁlre (}ﬂﬁr Uﬁ]gﬁ xettglg ) WadTE

condition, the eval uation of was pe orrre
condi ti ons WHaP@eIPHIEaH apmwevmfﬁ%weu@rycol was added, which has di fferent
nol ecul ar wei ght, so as to have a final concentration of 1% and the

concentrati Itr s fixed at 10% The result is shown in

Tabl e 188 8%&1 %E?F St\‘?)‘lvwg Og”@B?rf)fatF‘i“éé“g”c WeRHFAlSE &R AP7 1OMa i nni ng

affect in a(pil xomeztﬁ fot 234 ﬂemgbdff tner oXigdes 7Arlartcra?pl§ms/pplsa>tgxep arwilrdBEG when

ul tr aphoseh%&h@ch%récr%gt J@Hl L 588 ) Fafd YR4 11‘1:"913110 phag)e (p%o?t) acégr’ for edch eno
bE

i traphosphate ruiicenlrnuon concer iar of PEG
PH treat mentitenpera- |lore Treatment tinme ReS| dual ratl o of sl a| n 2% ) 9
W.) '9% 9t ) (%9 5 O 1 6000 11/ 42 10 S/.61 6 5 1

25 [0077] As shown in these figures, when whitening is performed by using 20% hydrogen
peroxide, the combination of ultraphosphate and 20% hydrogen peroxide brings lower
whitening effect than the case using 20% hydrogen peroxide alone. Namely, when the
concentration of hydrogen peroxide is 20% or lower, the oral composition of the present
invention seems to be effective. Using 20% hydrogen peroxide alone causes great damage

30 toteeth and gums. On the other hand, the combination of ultraphosphate and 20% hydrogen

peroxide gave weaker stimulus than 20% hydrogen peroxide alone.

[Example 13]
[0078] Effect of infrared light on whitening effect
35  The oral compositions of above-mentioned examples were applied to teeth, and the applied

areas were irradiated by a laser diode for 30 seconds to 5 minutes. FEzlase (registered



6000 7 42 10 23.76 10 1 6000 V 62 10 22.47 20 6000 7 42 10 23.19
[ 00661 [Table 10] 19 Tobl 010: Conpari son of ennonceneni at whitening
effect in o m xture of hydrogen peroxi ¢@, ultraphsophate and PEG when
nol ecul ar wei ght of PEG was :varied IH O coacent ration h 88 It
U traphsaphat e conoehoi hell ( %) PEG concern- ra liori ( %) Mol ecular
weigh | of PEG " En Ire/An-lent 1011Pora- lure ( it ) Trootrnei it tinme
Resicival ratg cf.slain 5 %o 7 12 10 24.32 10 1 200 7 42 10 10 1 1000
trademark) manufactured by Waterlase Japan was used as the laser diode. The output
wavelength and output intensity of this laser diode were 940nm and 7W respectively. As a
result, only about one minute irradiation by the laser diode can dramatically enhance

whitening effect of tooth. It would appear that whitening effect by peroxide is dramatically

5  enhanced by the energy of the laser diode. Further, the oral composition, to which 1 to 10%
by weight of charcoal was added, was applied to teeth, and irradiation was performed in the
same way. Then higher whitening effect was confirmed.

Industrial applicability
10 [0079]

The present invention can be utilized in the industry relating to an oral composition.



- 42 10 22.69 5 10 1000 7 22 10 22.86 10 1 6000 7 42 10 21.78 10 1 20000
7 42 10 24,24 [0067] As shown in Table 9, fromthe conpari son of whitening
ef fect when pol yet hyl ene gl ycol which Bas the nol ecul ar wei ght of 6000 was
added at 1% and the concentration of ultraphosphate was varied fromO to
20% it is revealed that every residual ratio of stain under conditions,
wher e ul traphosphate has the concentrations of 5% or nore, is 25% or |ess,
and the residual ratios of stain becane | owest when the concentration of

ul traphosphate is 10% On the basis of'Mfese results, whitening effect was
conpar ed, under conditlons where each pol yet hyl ene egcoI was added, which
has differe | gc wei e a concentration of 1% and

t he concentﬂ%tﬁgnf “@msﬁnmhﬂnfmmvmé pféﬁ’at 10% Fromthe 10 result of
the conpari son, |t“Wasmﬁ@veabedxehavwemhah&éMEhwﬁhﬁwmﬁmbﬁmmngebedawe nmor e
ef fective i meagsarHdanGenWphde [R5 & sk ecul ar wei ght, and the effect
was maxi m zed mheéghnﬁgbufar ggﬁght is 6000, as shown in Table 10. From
these results, it was reveal ed that when the treatnent tenperature was 42C,
addi tion of[ﬁ@hyethmtemeoghwﬁ@huhﬁ&ﬁ@@uthacmnhecular wei ght of 6000 to a

m xture of 5% of h¥ﬂme@% roxi (ﬁ é Wboﬂ 15u|traphosphate so as to
have a concentration o T@%%P d)ym° o I%Oe‘”ﬁlgh enhancement of whitening
effect. [Exanple 9] [0068] Witening test using detached teeth (1): 3.5%
1-1202 2QI n [@fa@h?o] [ Fe &5]%9@1[)(%111%hma@c %R&%m&t%gtmq et h, detached teeth were
deeol ori zed by 3 drogen peroxi de sol ution for 12 hours or nore, and the
teeth were soaked Nﬁm@PFWﬁ%%P%WHm§ﬁVﬁPWWH@F$%WOéﬁehbﬁmmﬁ$mﬁﬁﬂéyﬂm(||) stain
liquid (for 12 hours or nore) and (|||) artificial saliva (for an hour or

nore), in this. order. rotein sol uti SPC- 5000 (col | agen peptide,
nanufacturegcgvlﬂiV@H”é%PﬁP?HmPHE@$” @éhm]and it is dissolved so as to
have a concentr at i onerefi mewwm&me1dby@ﬁﬁﬂhﬁuﬁMalamhmmqkﬂxmégxabbmﬂﬁéant
coffee, jxwo Uptgn tea bags and two tea bags of O COcha 20 (registered
tradenark) Mere added to 110 nL of distilled water, and the m xture is
heated in a mcrowave oven for about 2 minutes. Then the m xture was cool ed
down in roonch.emperat #iompRMioh Inlb&f@fke WiliQgf {1 ficial saliva, whichis
used in this test, had a conposition conprising 20 tnN HEPES- KOH pl-17.0,
1.5m 91 Cad, and OWQHPVE”Rﬁ*?@ﬁ“mmﬁﬁﬁ@hﬁﬁ@téﬁfect was tested by using the
det ached teeth stai ned by the nethod nentloned above. The follow ng cases
wer e tegbed anﬁ% Yan ’Qemcaeglqlaum f ed detached tooth was treated
with hydrogen peroxi da® (RO KaVoRg S F P &PEht concentration (Contr ol
Experinent) and theh@@hehOﬁmseahhapmsmammeﬁodétached tooth was treated with
hydr ogen peroxi de and 10% ul traphosphate (pH '7) (Exanple 1). Then the
teeth were incubated at 42C for a maxi nrum of 30 mnutes. 10 [0069] Figure
1A and | B shbW pHotdgrdsperastioninpesstdancentii ekimvas treated with 3.5%1, 02

al kal i ne COﬂdl ti Oﬂtlﬂtaﬂoﬂr@)lslﬁé atﬁ%@&t%@heaﬁﬁggﬂlbﬂﬁt’cé atld @fe drAiBmpdsRDE '[)th,

Experi mgpt) show phot ographs of a tooth, which wa
treated“&nth d%gbt’/\ﬁ’a’egﬁﬂ”’%d‘%ultraphospfrate (pH 7) at 42C for each

period of time (Exanple 1). From conpari son 15 bet ween these figures, it is
suggested t e i phate and hydrogen peroxide
sol ution unE@&m%%ufggggcgﬁ%gﬁ 18|g%9%%%h&é Wb er whitening effect than the
case of using hydh@@@hﬂEeWb%ﬂ@éﬂ@QH@ﬂW@ﬁBﬁhﬂemlaIkallne condi tion. [Exanple
10] 20[ 0070] Witening test using detached teeth (2): 5%1+0, The foll ow ng
cases gf hﬁsteﬂ Y, one case t hat the stained detached tooth was
treat ed B de‘gﬁh‘B%?@%iﬂé“?ﬁﬂwiﬂﬁhahﬁtthe ot her case that stained
det ached t oot h waswhdie@athe drandotipodidin ydédagentoperxi de and 10% ul t raphosphat e
(pl 7). Then the teeth were incubated at 42C for a nmaxi num of 30 m nutes 25
[0071] Figure 3 shows photographs of a tooth, which was treated with 5%
H2O, (pH 10)Clain WP CAhoral e@achsifyerii gdorddnct witteclaililgur e 4 shows phot ogr aphs of
a tooth, which was % 1Q% u o ph o FP) at
12C for each perlog&%%ﬁgﬁﬁgwk%glébﬁa u)mméﬂﬁ Q % E¥%ﬁrgg%l°q5§/ B
whi t eni A9 t &¥"was perfornmed by using 5@6hydrogen per oxi de, the conblnation
of ultraphosphate and 5% hydrogen peroxi de brings higher effect than the
case of using 5% hydrogen peroxide alone. [Exanple 11] 35[0073] Whitening
test using detached teeth (3): 10%l-120, One half of the sane detached
tooth surface was coated with gel containing 10% 11202 (pH 21 10), and the
other half of the tooth surface was coated with gel containing 10%4+09 (pH
10) with 10% ul traphosphate and prepared so as to have pH 7, and the tooth
was i ncubated at 42C for a maxi mum of 30 m nutes. Carboxyvinyl polynmer was
added to each treatnent solution so as to have a final concentration of

0. 7% as a thickening agent. [0074] Figure 5 shows whitening effect on the



(pl1 10) at 42C for each period of tine. Figures 7A and 713 show

phot ographs of teeth, which were treated with 20%-1,0, and 10%

ul traphosphate (pl-1 7) al 42C for eaclt4period of time. 2510077) As shown
in these figures, when whitening is performed by using 20% hydr ogen

per oxi de, the conbination of ultraphosphate and 20% hydr ogen peroxi de
brings | ower whitening effect than the case using 20% hydr ogen peroxi de

al one. Nanel .wh t he concentr.ation of drogen peroxide is 20% or | ower,
the oral coﬁ%%@?tﬁgn of ?ﬂeC%Wﬁggﬂi”iﬁﬁﬁﬁpﬁﬁnw Betmt & Hethgr FUBEYR. Usi ng
20% hydr ogempopetgiecdeycal one causes great danmage 30to teeth and guns. On the
ot her hand, the conbination of ultraphosphate and 20% hydr ogen peroxi de
gave weaker stinmulus than 20% hydrogen peroxi de al one. [Exanple 13] 1100781
Ef fect of infénéd |Anghtl conposhipt enpiaeglaekfvibelaBbiMhe oral conpositions of
above-ment i oned exampbia sk thoRBRAWREN & 1Te8h bny 18R 1LENS ABPL.186hoar eas wer e
irradiated by a | aser diode for 30 seconds to @lnlnutes. Ezl ase (registered
22 trademark) manufactured by Waterl ase Japan was used as the | aser diode.
The out put waweh e31gtan cndomptkipbl inlabdorBasd tyth ohinf Ni s | aser di ode were 940nm
and 7Wrespectively., As a result,. onl out, one m.nnute irradiation by the
| aser di ode can dr§ﬁ%€P€%FF§”§%H%%€ O&ﬁﬁ{%ﬁﬁwﬁﬂg¥ﬂ%ﬁ?E§Pyﬁggth. It woul d
appear that whitening effect by peroxide is dramatically 5 enhanced by the
energy of the |laser diode. Further, the oral conposition, to which | to 10%
by wei ght of charcoal was added, was applied to teeth, and irradiation was
performed in the sane way. Then higher whitening effect was confirned.

| ndustrial applicability 10[0079] The present invention can be utilized in
the industry relating to an oral conposition. 23 Cains [Claiml] An oral
conposition for renoving tooth stain, wherein the ora
conposition conprises 3.5 to 30% by wei ght of peroxide and 5 to 520% by

wei ght of phosphate polyners or a salt thereof. ICaim?2] An oral
conposition in accordance with claim1, wherein the phosphate pol ymer is

ul traphosphate. 10[Claim 3] An oral conposition in accordance with claim 2,
wherei n average chain length of polynerization of the ultraphosphate is 10
to 30. [Claim4] An oral conposition in accordance with claim1, wherein

t he peroxide is hydrogen peroxide, calcium peroxide or carbam de
15peroxide. [Claim5] An oral conposition in accordance with claiml,
wherein pH of the oral conpositionis 6.5 to 8 20J Caim6] An oral

conposition in accordance with claim1, wherein pl | of the oral
conpositionis 6.9 to 7.5. [Caim7] An oral conposition in accordance with
claiml further conprising an infrared heating substance, and

the oral conposition being 25irradiated by infrared during use. [C aim 8]
An oral conposition in accordance with claim?7, wherein the infrared
heati ng substance is charcoal. 30[Claim9] An oral conposition in
accordance wth claimwherein the oral conposition is used at 37 to 50C
[Caim10] An oral conposition in accordance with claim1l, wherein
concentration of the phosphate polymer or its salt is 7.5 to 12.5% by 24
[ClaimIl]An oral conposition in accordance with claim1, further

conpri sing polyethylene glycol. [Caim212] An oral conposition in
accordance with claim 11, 5wherein average nol ecul ar wei ght of the

pol yet hyl ene glycol is 4000 to 10000. [Claim13] An oral composition in
accordance with claim11l, wherein concentration of the polyethyl ene glycol
is 0.25 to 2% by wei ght.



