-1- DESCRIPTION Title of Invention: COVPOSI TI ON FOR ORAL CAVITY Techni cal
Field 5[0001] The present invention relates to an ora
conposition. Mdre specifically, the present invention relates to an oral
conposition conprising fused silica and a_dental abrasive. 10 Background
Art [0002] Teeth discoloratiohresults from deposition of
chronogeni ¢ substances call ed stainsdﬁgﬁ%ag #g th, and this causes a
serious problemin ternms of aestheti ¢telion. As a 15 neans to renove
stains, a conune detiatntsoftCOONFEEITHONOFOR CORAIPEHVITEN such as a
dentifrice conposition containing a dental abrasive is held in the nouth
using a tool such as a toothbrush, and the teeth are brushed. Because
stains are fpgBRyEchi aiRlg by abrasion, it is believed that a higher stain
renoval effect is 20 achieved by the use of a dental abrasive having a

hi gher abra&P%@lhbility. Fromthis viewpoint, a harder dental abrasive

woul d be preferabl e fepot hRadGIDVA At AtdiatrdieeBUaR @x‘ﬂar&ﬁ?oﬂjﬁﬁ.{&ﬁ.
abrasive is considered to abrade the tooth surface with nore physical

strengt h an¥ope ospeil fd dsildly . sthe roreamifalingenbben Hjedegafe an oral
Ho , Wh LLj isR; t Ly&;-havi
wever §§m§ﬁ?ﬁ@y“ %ggg&h?“f&&[ﬁ i1584 ﬁn&'ee{‘ (ﬂﬂﬁ:@@r éﬁfiﬁJ@V' 29 a

hi gh abr asi here 1s a risk that the teeth nmay b
abraded nore than necessary. Wien the tooth surface is abraded, the dentine

may be po whi ¢ y cause 30 hypersensitivity. Further, because the
exposedﬁgenégg%g %%P%é%&lresistance to acid, tooth decay nmay be pronoted.

For exanpl e[oabzm na, i.e., a typical exanple of a hard dental abrasive,
has an excellent staip renmoyal abilit but al sq_damages the teeth by
abrasi on. Although vaEFSEE °§§5ﬁ5ﬁ¥§ hav e%ﬁn nggp?%r%nggﬁt 35 damage
to the teetbhréheydiiabRibshaticestcykiedeeniasl yedthd ad@th, ald diid
conpositions rarely contain alum na, [0004] . Therefore(5 there is
a demand fof@tHes _\ﬁﬂ?ﬁﬂﬂEnPrB?l%Wl%ﬂeﬂe?ﬂﬁnﬁgs???FﬂﬁqﬁﬁMQRBracﬁ?ﬁhIbta n e
removal1mabi hbhxs W [t Babnd RRJYn@dh akehedr 8siMenakhbtt yn oral
specifically, an oral conposition having a high stain renoval abilit
rel ative t oCPYROSHH VICROPE| 8ydRTtiErioen SOBRPEHERhSOREEARENS Bt
ability andabhgssiifs wRARvVah 88t lhdutt 2s9980%- t6800Rch as a toothbrush,
and the teeth are brushed. Because stains are removed mainly by
abrasion, it is believed that a higher stain removal effect is
20 achieved by the use of a dental abrasive having a higher abrasive
ability. From this viewpoint, a harder dental abrasive would be
preferable for the removal of stains, because a harder dental
abrasive is considered to abrade the tooth surface with more
physical strength and provide a high stain removal effect.
25 [0003]

However, when an oral composition containing a dental
abrasive having a high abrasive ability is used, there is a risk
that the teeth may be abraded more than necessary. When the tooth
surface is abraded, the dentine may be exposed, which may cause

30 hypersensitivity. PFurther, because the exposed dentine has poor
resistance to acid, tooth decay may be promoted. For example,
alumina, i.e., a typical example of a hard dental abrasive, has
an excellent stain removal ability, but also damages the teeth by

abrasion. Although various improvements have been made to prevent

35 damage to the teeth, the problem has not yet been solved. Today,



10For exanple, Patent Literature 1 discloses that an oral conposition

conprising two types of silica having different abrasivities (silica with

hi gh abrasivity and silica with |l ow abrasivity) as dental abrasives is

useful to renove stains wthout damagi ng the teeth. However, this oral

conposition also 15 contains highly abrasfve silica, and thus has not

exactly elimnated the risk of anaﬁiggithglteeth. Ctation List Patent
85U

Literature 3’6‘? dﬁ’é‘]pomt?’ﬁ“l]_s 759rs é’p AN

fexXam ned Patent Publication No.
2004- 2383216084 R: Japanese Unexam ned Patent Publication No. 2009-1638

PTL 3: Japanese Unexam ned Patent Publication . 562-241541 25 S ry
of Invention Techni cal B FOrem FpRHT s 2 demdna For é%&h%ﬁﬁféﬁ?m%ﬂttdiean

present inveRii Qbrigdshi@ibh WA HIPAR Bigh S€4M0YdnoQa1VEREE 5t bl 1eenay iy
efficiency is high relative 30 to its abrasive ability.

5 ° an appropriate abrasive ability; specifically, an oral
composition having a high stain removal ability relative to its
abrasive ability (i.e., the balance between the abrasive ability
and the stain removal ability is good).

[0005]

10 For example, Patent Literature 1 discloses that an oral
composition comprising two types of silica having different
abrasivities (silica with high abrasivity and silica with low
abrasivity) as dental abrasives is useful to remove stains
without damaging the teeth. However, this oral compesition also

i5 contains highly abrasive silica, and thus has not exactly

eliminated the risk of damaging the teeth.

Citation List
Patent Literature
20 [0006]
PTL 1: Japanese Unexamined Patent Publication No. 2004-238321
PTL 2: Japanese Unexamined Patent Publication No. 2009-1638
PTL 3: Japanese Unexamined Patent Publication No. S$62-241541

25 Summary of Invention
Technical Problem

[CO07]
An object of the present invention is to provide an

oral composition whose stain removal efficiency is high relative

30 to its abrasive ability.

Solution to Problem
[0008]
The present inventors unexpectedly found that an oral

35 composition containing fused silica has a high stain removal



Solution to Problem [0008] The present inventors
unexpectedly found that an oral 35 conposition containing fused silica has
a high stain renmoval -3- ability, even though its abrasive ability is not
particularly high; i.e., the stain renoval ability is high relative to the
abrasive ability. Further, the present i Aventors found that when an oral

conposi tion_contains fusgd si.li.ca and._a.dental .abrasive, 5 i
emoval abitrry s evel iR 1FE Bred S e B G Aeialyihai
present i nvetdtor 4 .eonptet eskdilie remesabt abiMent iienhivish hrdlattiver tbnphe@venent s
based on the abave findings. [0009] Fysed silica.is type of .sjlica,used
h the 11 6| PG SLREBRGuEFSFRSt add PREPRF y RS SoRR, Bt i ene
like, for examples. cofpbBet it &idnitagnkeshsed arilsenl anadacdartascabaasivd or
exanpl e, see Japanese Unexam ned Patent Publication_ No, 2009- 1638%. ,
However D ant®t £1tad8nbsePYabRidiii ASngveR SU@Per FELRTE R0t KBSWAPT#E i Yher
because fusgsh sidy.Came giHe2dUeesdndynfarsd %m%ieﬁé&'ﬂ?e RAMdRh tal niétion
tenperatures, theé density is high, and the hardness is very high. As

descri bed afbie fuathar d&pPrEmmEn tabPased eohddieq ahpyRefindbindi ve ability,
and such a | abrasive may abrade the teeth nore than necessary.

Therefore, 1t was conpletely unexpected that an oral conposition containing
20 fused silica havi rfipsed edyipighs hartdmess ofwebldchaed in ghestigdl dnoval

abi |1ty odespl ik BBt verya NhadRiaSkYEs U ld (1 LA the 1ike, for
Speci fical ly, The present 1 nventi on enconpasses oral conpositions recited
in the fol |lswmge,t énsthéonostaipige re@n | f@mskemidoendnatox ospdsinti ¢hor

Compos: 1] or Bl RE5| BT, DEaRRE Rl iy s PR AR ARy Iee 087"  ne

r1stng y NMHSS 0
fused silice3830 |HewmRr?. ahheral atommygiasiohi condatwiel Mpsed bikivd,is

O 0 s Bl PSS nabab s S 115801 Sk p Full
speci f 16 susfiaice poedcdflat heidhiseapsirhtGied s tH2 deésity is high, and the

hardness is very high. As described above, a harder dental
abrasive has a higher abrasive ability, and such a dental
abrasive may abrade the teeth more than necessary. Therefore, it
was completely unexpected that an oral composition containing

20 fused silica having a very high hardness would have a high stain
removal ability despite its not very high abrasive ability.
[0010]

Specifically, the present invention encompasses oral

compositions recited in the following items, for example.

25 Ifem 1,
An oral composition comprising fused silica and a dental abrasive.
ITtem 2-1.
The oral composition according to Item 1, comprising 0.25 to 8.5%
by mass of the fused silica.

30 Item 2-2.
The oral composition according to Item 1, comprising 0.5 to 8.5%
by mass of the fused silica.
Item 3-1.
The oral composition according to any one of Items 1 to 2-2,

35 wherein the BET specific surface area of the fused silica is 10



(nm2/g) or less. Item 3-2. The oral conposition according to any one of
Itens 1 to 3-1, wherein the BET specific surface area of the dental
abrasive is 520 to 1,000 (n2/g). Item4-1. The oral conposition according
to any one of Itens 1 to 3-2, wherein the fused silica has an oil
absorption of 20 (nL/100 g) or less. 10lIt¥m 4-2. The oral conposition
according to,any one of Itens 1 to 4-1, wherein the dental abrasive has an
oi | absorpth’bﬁgﬁfoxéolecsﬁ ‘400 (mL/ 100 g). Item5. 15 The oral conposition
accordi ng tgang-one of ltens 1 to 4, wherein the dental abrasive is at

| east one nenber selected fromthe group consisting_of precipitated silica,
silica gel ,THuREgLlsFPTReS1HON: RE0% ‘F%ét‘*‘eanﬁl Bﬁ?rﬁﬁn@iq“lsc&tg ga]rm um

phosphat e, anhwdrovse ARl HJrRROSRRB R Heaabsi tild RieaRNakerdihyalriat e, 20
trical ci um phosphate, anhydrous cal ci um hydrogen phosphate, cal cium

hydr ogef phsspieate0ad hSﬂfr/ﬁt)e cal ci um pyrophosphat e, cal ci um car bonat e,

cal ci um sulf,at e, gl um num hydroxi de, water-insoluble sodi um netaphosphate,
tri magnesi um phosphat e, nagnesi um carbonate, titani um oxi de,

pol ynet hyl riétehacayl aonapomomtmat:eprcﬁnmyw @wyapaei ok, Ttamsstlaltpi Ae?.

cel I ul ose, oI eth n | iPrany! t-em al
conposi ti oﬁ'Hlac%’ord%iﬁg fog‘?(f %%Q\A}lngge%g H g’ﬁfg f&gr;sg\?e (ﬁg/f@@ ¢
preci pitat ext dielsisca. 30 Item 7. The oral corrp05| tion according to Item 6,
conpri il ngel(S} to422% by mass, preferably 7.5 to 26% by mass, of the

preci pi Pat 8 | Item 8. The oral conposition according to Item6

or 7, conprits dgad temeds3Noef aﬂ;&otalﬁdf todny oresodf Itdnes fluted4si]ica and

the precipitated -5- silica. Item9. The oral i on or di to any
one of |tefeFely gheypedtdn aorasige LIt Ot Fﬁgg J@c fatcz@dtglﬁl ato

the fused Hngi/Mippagf pr ecipitated silical/fused sili ca) cont ained in the oral
1.

conposition is 2.5-11
P ITtem 5.

15 The oral composition according to any one of Items 1 to 4,
wherein the dental abrasive is at least one member selected from
the group consisting of precipitated silica, silica gel, fumed
silica, zircono-silicate, aluminum silicate, calcium phosphate,
anhydrous dicalcium phosphate, dicalcium phosphate dihydrate,

20 tricalcium phosphate, anhydrous calcium hydrogen phosphate,
calcium hydrogen phosphate dihydrate, calcium pyrophosphate,
calcium carbonate, calcium sulfate, aluminum hydroxide, water-
insoluble sodium metaphosphate, trimagnesium phosphate, magnesium
carbonate, titanium oxide, polymethylmethacrylate, bentonite,

25 hydroxyapatite, crystalline cellulose, polyethylene beads, and
polypropylene beads.

Item 6.
The oral composition according to Item 5, wherein the dental
abrasive is precipitated silica.

30 Item 7.

The oral composition according to Item 6, comprising 5 to 26% by

mass, preferably 7.5 to 26% by mass, of the precipitated silica.

Item 8.

The oral composition according to Item 6 or 7, comprising a total

35 of 10 to 34.5% by mass of the fused silica and the precipitated



Item 10-1. The oral conposition according to any one of Itens 1 to 9 for
use in the cleaning of the teeth. 10ltem 10-2. The oral conposition
according to any one of Itens 1 to 9 for the use in the renoval of stains
attached to the teeth. Item 11. The oral conposition according to any one
of Items 1 to 10-2, 15 wherein the fused 3ilica is fused silica in which
particles hawlf% a particle size greater than 60 pm are substantially
renoved. |t&hh The oral conposition according to any one of Itens 1 to
11, 20 wherpgidm tohe fused silica is fused silica sieved through a 60-pm
mesh. Item 13. The oral conposition _according one of ltems 1 to 12,
wher ei n t hel'RDAYPA| GemPesYplary argorddng |¥%rﬁn¥40n¢hfé¥ ot ™% SmbBsPt i on

accordi ng 1yh A nORBe Fhadd SR 1b to@ iBe ﬁﬁ&gﬁb@saf élﬁ.ﬁlbélﬂd Gachayéey
different average particle sizes. Iteml he oral conposition according

to |tembld, sildmsr i pragiptbaeBeidicnitused isidian) avertijegshity Ehe SF%e of

0.1to 10 p n@ﬁ% disidigashgving an average particle size greater than
10 pm and |(£s]a un.ftE%Q)g :(L)é %eés:s than 45 pm Item 16. The oral

conposi ti otz difditng to Item 14 or 15, wherein the mass 35 of the fused
silica havi v cqupts 10
to 90% of tlﬂge ?’(%tagl 8°ﬁﬁ§8g€{%¢%c%8§géﬁglﬁl ca. E,%{e E?I@eﬂl'ue oracgl gcorrposkg{l on

accordi ng tmaﬂrge cheaning tehsttk tteeth, wherein the dental abrasive has an
RDA val ye 20 t0,.200. 5 Item 18. The oral conposition according to any

one of 1 te t18 f?

The oral composition according to any one of Items 1 to 9 for the

use in the removal of stains attached to the teeth.
Item 11.
The oral composition according to any one of Items 1 to 10-2,

15 wherein the fused silica is fused silica in which particles
having a particle size greater than 60 pm are substantially
removed.

Item 12.
The oral composition according to any one of Items 1 to 11,

20 wherein the fused silica is fused silica sieved through a 60-um
mesh,

Item 13.
The oral composition according to any one of Items 1 to 12,
wherein the RDA value is 90 to 140.

25 Item 14.

The oral composition according to any one of Items 1 to 13,
comprising fused silica having different average particle sizes.
Ttem 15.

The oral composition according to Item 14, comprising fused

30 silica having an average particle size of 0.1 to 10 um and fused
silica having an average particle size greater than 10 pym and is
equal to or less than 45 jm.

Item 16.
The oral composition according to Item 14 or 15, wherein the mass

35 of the fused silica having an average particle size of 0.1 to 10



wherein the degree of roundness of fused silica particles is 0.89 or nore.
Further, the present invention also enconpasses stain renoval 10 net hods
recited in the following itens, for exanple. ItemA-1. A nethod for
renoving stains froma tooth with stains attached, conprising the step of
appl yi ng the oral conposition recited in"&ny one of Itens 1 to 13 in the

oral cavity. 15 Item A-2. A nethaqd for renoving stai froma tooth with
stai ns att Ah&FEBhHr FF 1y ttﬁegggeﬁgo?h%;%é: ' n‘@a?%eorfe@teh@Hg?égs%ﬂlecadr al

conposi ti onfgegeitzed in any one of Items 1 to 13. 20Advant ageous Effects of
I nvention [0011] ~~ The oral conposition of the sFr e%eng9 i nvention
has a hi gh Teigrale FEVRPSHEION BFCaRAIRT | v BT 988 VRF iFs . T¢hifefore, the

risk of danpgingnt het 8844h1DYMRALESE0Rad Sarl WA H6C6E BNy to230bhe use of
the oral conposition of the present invention makes it possible to renpve

stains Bn alteEnyHBy efficient manner, practically without danaging the

teeth. Deschldt],an @by 'J}P%% §8h?81€d abRe oREESENftdrily ANtbon7i S
described in nore deta elow" 0013 The oral conposition
of the presdmrdiny&hei degoenmt sevnfiness off [fusgdandl beal prdiicdBFass v, 8%nd
is used as a composition 35 for cleaning the teeth. In particular, stains
can be removeddmna -7- hi ghly efficient manner, for exanple, by brushing
t he teeth umiriherhetbeapresmyposnvieohiol abhe pneswpassey esitdion remgvéher,

when dqi.ng so,, the propl em of .da to the teet y jon is very
unl i kel(i)(? td“eoﬂéﬁ#. r%f’bg‘?ﬂi]l%th&egggﬁﬁ‘@ﬂn%bloli?em,s'f %ggde}g‘?ﬁ céa’ is used in the
field of semepmductors, and is either known or can be produced by a known

nmet hod. Such fused silica can be used in the present.invention. Fuse
silica can &IPS h8Y BFIO¥HI @%&ﬁﬁ?e,}fr‘?’ﬁﬁ H%O%% ??F?c%??’d’lsoﬁ%gc%%guer as

a raw mat erdcipr{ifs@hgexa8Ps€ep Y B@B1lying the oral composition recited in
any one of Items 1 to 13 in the oral cavity.
15 Ttem A-2.
A method for removing stains from a tooth with stains attached,
comprising the step of brushing the teeth using the oral

composition recited in any one of Items 1 to 13.

20 Advantageous Effects of Invention
[0011]
| The oral composition of the present invention has a
high stain removal ability and a low abrasive ability. Therefore,
the risk of damaging the teeth by abrasion is low. Accordingly,
25 the use of the oral composition of the present invention makes it
possible to remove stains in a highly efficient manner,

practically without damaging the teeth.

Description of Embodiments
30 [0012]
The present invention is described in more detail below.
{0013}
The oral composition of the present invention comprises
fused silica and a dental abrasive, and is used as a composition

35 for cleaning the teeth. In particular, stains can be removed in a



powder) by flanes at high tenperatures (for exanple, 2,000 to 3, 000C)
Further, fused silica can al so be obtained, for exanple, by oxidizing and
di ssolving silicon powder or cyclic siloxane by high-tenperature flames. In
this way, because fused silica is 15 produced by a high-tenperature
treatnment, the risk of contanlnatlon is Tow Addi tional ly, because silica
is fused once.and I|d|f|ed sili 1“Ies e n

i ncreased ﬁéﬁgﬁ' e§%fcl% tlcuer F py‘ﬁ&% ?%%é Jn%gq %sggésglﬁgééga
(fused S|I|tﬁﬁ(dﬁ&&|nedpﬁelﬁﬂuﬁ’mﬁlthpr@ymsqnf';nmhhttnm:s PQrobhen nvéenf r om

crushed siljca powder, as a.raw rial a t rays flanes
ot Uhian ¢ erfstrtsl GPes thf P e Chp Brade | L SOE bR eRrAY PGS Ve

techni que, gankeayptef esaty used as fused silica to be contained in the
oral conposjtion of the present invention. In particular, because the

t her mal Py 2B°®drlayed and fused silica is obtained as a solid after nost of

the particles are fusedaedsbeibaddmesse andisbhesfeaiLa0lsefheni end ¥iana
hi gh. Therefore, as described bel ow, the thermally sprayed and fused silica

is particulf I%ﬁ“ﬁﬂ@ﬂ@?‘é’fﬁ%ﬁ sy d6deEReE ANYH 8T CERR hRFITCEADH |
CONpPOSi ti 0N Qfd netﬂa Sy pnfegéa 11130 /édahheg%géaptnp%@ pebasdy |inited,
such thermally spraye used si |ca can be preferably produced, for
exanpl e, byinwemtibod diuseldosdédica gapmwt@hm@rﬁme(f@a%ﬁmpmblf‘@d{nﬁon
hb 362241 0 [ rti.c f C ed in
e L e R R Sl L
degree of sqmelardl by fldmemmpemgh cbmﬁer&mraasccﬁﬁpreereamlﬁer@) 00F¥hkodegr ee
of sphericij}y, can,be evaluated by. "t e r.ou
i ndi cat es hg 00%I g@e tPﬁé:athgﬁt‘ou‘r‘ls%? %5‘% ia’%% t? %q’n%%‘?a“e‘“‘dc. rcfm'xafﬁ)le
degr ee of ngumdnﬂaslﬁgnaﬁ&adxﬁsuﬂwahgdsaslémﬂIpmwﬁer(oi ¢yesiq smiokaagebxﬁ
the target particle for t measur e t .of the degree undness i.s
t aken, and r{O E&H‘P‘Bﬁ?{lﬂffe the™5srt i ﬁnt}flss tWFXCetae?%ustea%f&?le ?ﬁ%acont our
| engt h1and ghwuaeaaby aacth{dgh tertperatarei td£nei, nghé heisaneE area as that
of the 10 contour of_the_gartlcle whose i_mage. was takeqﬁﬁf draﬁﬁé $nd t he
ci r cunf er erfIRHETEBAGEAR oF S t30 ¢ PAIEEIQ e UPEFREEE AL NPs 1P hBSet ifdce

degree of rpINERAEs8:ieREd Pesdetllr Panedchys the d @l hayhngehoitipland &he degree
of roundness is 1 when the contour of a particle is a true circle,_and the

degree of rio\¢igRsed hardpass. 15ngPe*é¥Jé%ultq¥an"Ihem®hJe] seYeRr erentysad

length cal %ﬁbed(kaséalglm %%t‘&flnéﬁuﬁgn@rﬁml 2By ONg) | eRgtilknok st he
particle calculated in (i) [0017]
20 obtained from crushed gilica powder as a raw material using a

burner that sprays flames at high temperatures and by the
application of a thermal spraying technique, can be preferably
used as fused silica to be contained in the oral composition of
the present invention. In particular, because the thermally

25 sprayed and fused silica is obtained as a solid after most of the
particles are fused, the hardness and the degree of sphericity
are high. Therefore, as described below, the thermally sprayed
and fused silica is particularly preferable as fused silica to be
contained in the oral composition of the present invention.

30 Although not particularly limited, such thermally sprayed and
fused silica can be preferably produced, for example, by a method
disclosed in Japanese Unexamined Patent Publication No. S62-
241541,

[0015]

35 Silica particles of the fused silica contained in the



20The degree of roundness can be nmeasured using a roundness neasuring
instrunment (MS B7451: 1997). A preferable instrunent is one that disperses
particles in a liquid such as water, allows the particles to pass through
the flowcell so as to take an inage of the particles, and perforns
analysis in a 25 real -time manner. A partftle i mge analyzer (FPIA—3000 by

Sysmex Cor por af |on be rabl used 018] i rt|

cont ai ned i %thé Sﬁlgb%ocgﬁrttrﬁ? 95? the Jﬁjrvé%‘%r]rfml BE%% gl 5’?’1" orer erab}flfﬁhave
a degree of a@f-de0wEdBpRErDEL; GIner shapE, i 1espr ebes adunp1@t@3sphermy.e, and
still nore rE}r‘eferabl 0.95 or, nore. Further, the fused

0019
silica has Shefaaree pETSRCGitY géf%%eévmtegnﬁfér e Gdedisntent al

abr asi ves (f&incﬁf&%&phewhi{\% A iPatb§ W Lot REBCERhtAICdSithecglatd is
silica %e The fused -9- silica contained in the oral corrp03|t| on of the

present 5 nveMtd GFUEsGaFEYe hadhe BETres @i FOENARESS G Pea RO TSt 265 or
less, pref efé‘Pi 10 (9§ tﬁs rgye_magsf@fa@w Brgbt! $8Sri £l lkhenor e

preferably 5 or ess. BET specific surface area of silica can 5 be
measur ed usherpuremgosord the rmeelQ@lr‘(?WSé?cﬁscﬁak@Et nd thgogeptour

Further, the fﬁ%e%@t%bfé £ONL ggﬁdagscamﬂ@ tAEMBAAL LN RlgthNEnd@r Rent

|nvent|on prefera as a orptiron (l1nsee absorption; JIS
1(5101). Spaodd; (aamldl y;.:r.ﬂ heexi), fausddciel hmnsstmlel pamasaxen ¢id thbsoeht i

(m./10Q .g) of .20 or r rab 10, 0r | , L e | ess,
and st|q1O nto&ref)ergﬁ?yp%tm e é&sfoﬁgﬁe ﬁ%l%l é: |£%/e(§iﬁ{ a{t&\rl\lﬁ ?used
silica has m:samifleﬁrtanBE&l 1berspaCici ¢heutiace:s alsea:alsula’c@d.pai\m this minet he

f d sili h h t . I
bl evad 1 hRS AR CPUR Ao QH Rty KeP OF Ut 0T o r BUT oo g *

particl es ofodigaUsek Sdelga:‘é% baveoandiicdier sdenghéy e canlihtbnﬁl‘ efised
har dness. Specifically, is believed_that the smaller t he .BET specific

surface ar REHEEhES BV\EF“% e Igie - aBREr bi§ JFEBEe: RE :Fﬁ‘é% &9 iEaley

hi gher 1tshe haggnessnah silica particles of the fused silica. [0022]
Commer ci alléoaval | abl e fused silica may be purchased 25 and used as the
fused silicE?®tained in the oral conposition of the present invention.

Purchases can be made from for %‘@%ED! %& akh yo Kabushi ki

Kai sha (commgygi, ?IJ){JI Labl e ME% M cron

I nc. (conmerci al aval [ abl e as caphieidngdlor ficlpacle,calauiated e | | ke. 30[ 0023]
[0017]

20 The degree of roundness can be measured using a

roundness measuring instrument (JIS B7451: 1997). A preferable
instrument is one that disperses particles in a liquid such as
water, allows the particles to pass through the flow cell so as
to take an image of the particles, and performs analysis in a
25 real-time manner. A particle image analyzer (FPIA-3000 by Sysmex
Corporation) can be preferably used.
[0018]
Fused silica particles contained in the oral
composition of the present invention preferably have a degree of
30 roundness of 0.89 or more, more preferably 0.93 or more, and
still more preferably 0.95 or more.
[00191}
Further, the fused silica has a smaller BET specific
surface area compared to known dental abrasives (for example, wet

35 silica such as precipitated silica and silica gel). The fused



When fused silica having a high hardness is added to the oral conposition
and applied in the oral cavity, it my leave a gritty sensation in the oral
cavity of the user. Such a sensation may not be a problemto sone users,
but may undesirably 35 provide an unconfortabl e sensation to other users,
as if stones -10- or sand is inside thef? oral cavities; therefore, it is

desirable to.mnimze_such an unconfortable.sensallo [ S
unconf ortab?leincghggflggﬁn%(gnl eﬁllree(?ﬁggdc %“;Ff"sflo% °§ é%(a‘r@rhp? ep%%r%e Ec?%tg)er?%eo "
anount of fueedlsi hacaaCBET aipred fiic shefaralareanynd/id) @f, 1&ndr rlegisci ng t he
particle size of sili articles of the fused silica contai.ned.in the oral
conposi ti orPref%?gﬂlYAi@ogﬂilrf’g‘ﬁ/, "QF?hBﬁ%ﬁF’?atsDiP’sgnSF Eial caﬁ’ldaﬁgﬁi?ir?ﬁr[eed,
10 silica pgrdicda®3yhgvondiasd el ahé Visaly dpecgeipaslitfdce sirze af esjlriefacrahl y
removed fromthe fused silica contained in the oral cowosi tion of the
present 5 nVRAMSHFUTSHUF B\ IMACERTBe ) P 9dsiimdd Oby (MPRtesh e, Lpdski ng
the particl psoddy ough a nesh. [0026] 15Specifically, fused silica in which

particles having a particle size greater than 60 pmare substantially
renoved is preferabl Euriead shej Easedh sidien partaires WaFhrfgebarticl e

Si ze greate p ti I [ r r£herabie.
é%ﬂﬁ#b}’slgiéguﬁﬁ%%i Ay Rt i Al b Y { RIRNEE cl-ap IR Ead L8k

Herein, the removed” do€s not 20" nean that such
particl es aalsaqmpticoon( dimeeedtoidl lebsbuptidmt S E8d04) - ppecdfieatly, the

perforngd b for_ . I a o) l:i ke chapasticl es
are sulr:)fsat an ?Saﬁqoflﬁ)éggggg?%il%}eggs[ gg‘;@}hI%\b%ﬁgﬁo\%r{ﬂgﬁ?ﬁg&pgﬁ ?8I gfsi ze
of particl esesd, tpref2bablgeld sitt ilesscomdee mekfierabhy 6rot amsposndi ohibl
the present_invention js _preferably 60 pmor |ess, and nore preferably 55
pm or | ess." it ?rz?fE%ahé%n Perfd™i ng a renoval procedure by, for exanpl e,
using a nesfoomilthe |ike having a specific sieve size so that silica

substantially has a specific_particle size or. less.,30 For exanpl f d
silica conprising parfﬁ &Se?e&ﬂegeﬁawqfclwéle?i 5858‘3 %%%p‘?ﬁ 9 gsgg%glne%teé%%
obt ai ned byspisdiFd cash3rese neisdh, Suhstanpastidied e paet faded Sizdcaf hahe
fused silica contained in the oral conposition, of the_ present iﬁ%fnti% IS

pref er abl y A yshesr dpBELLY #hd 35 dPEFERPSE SR IRSTS -| ebls, L5 &HFP eve

preferabl y GOk ehisb@S$1180 rldl bl 1304 BIe abseirptabhy LSiwa or | ess).
-11- [0028] Specifically. the fused silica contained in the

oral conposRautdieler PRetipr cSeRd iStefni BAVE < MISBETsPPERTHIA%e ARl y sieved
through a %Maﬁ%ﬁhhafaﬁe?s&r e%ﬁé@@f¥c§il§lﬁ,' P gﬁsﬁelzg.éx}éd thalfDkBe P& BIraabl y

a 53-pm nesh, and still yet nore preferably a 45- pm nesh. For exanple,
such f@8ed g BEY sanchEiobrenfinae leyesi and g devercithel gihvahgoamtdoruskd

silica thraygh @ .8Regh{iCs, Sike r EHéFﬁE‘:‘déne%@gnyfsina%ﬁb%él by
avai l abl e fused silica has been already sieved, and such fused silica can
al so be 10 treeffaaseld! gilised. in the present invention.
[0022]
Commercially available fused silica may be purchased
25 and used as the fused silica contained in the oral composition of
the present invention. Purchases can be made from, for example,
Denki Kagaku Kogyo Kabushiki Kailsha {(commercially available as
Denka fused silica (FB, FBX)), Micron Inc. {commercially
available as spherical silica}, and the like.
30 [0023]
When fused silica having a high hardness is added to
the oral composition and applied in the oral cavity, it may leave
a gritty sensation in the oral cavity of the user. Such a
sensation may not be a problem to some users, but may undesirably

35 provide an uncomfortable sensation to other users, as if stones



[ 0029] Additionally, the fused silica contained in the ora
conposition of the present invention preferably has an average particle
size (50% cunul ative dianeter; d50) of about 0.1 to 15 about 45 pm nore
preferably about 1 to about 20 pm and still nore preferably about 3 to
about 17 pm Preferably, the fused silicd%pbtained by renoving silica

particles having a large particle size has .an ayera artjicl.e gize 0)
PR Lhe abovit i dredieifigemeinr 6ash) cavitits; ReBGRaRE] a8 Aok frdfis
size (d50) &b mMiiEnfigsedush! i€ aricomToy-ehbe: dRINGERLBARI USing water as a

di spersion pedium by a laser diffraction scattering neasuring device. It
can be measm(&f]by LA-920 (Horiba, Ltd.). 25[0031] Further, the
fused silica contai neghdm doh@nebRFofQIMRSiskh8at Obn tdith MeLs8ALcMVSAL ifoR has
preferably a relative dentine abrasivit eéJRD@ val ue of 60 to 160 and nore
pref eralfl y Sang-el4gedgfingRie RmoRatf 69 isddires eprtanesduieneht 30
obt ai ned by i .a: sl ur idi hgs pet ; ribed in
TR 5o s A L B e e e g L g the
slurry by thectistliesdoff thief fesash sdiligh. coutaibest inREke oxgpl cogposipion,.
563- 573, 19;&%25 [0032] 35Additionally, it is particularly preferable that
-12- differen tlypes of fused silica having different average particle
sizes are used in conxaratdiogiyn a&hehqrahdudt Lennot paetigndlardpnpositaddn of

the present inhvention. ecifically he. fused sili i i.n.the oral
conposi %i ons%ﬁquwé’aﬁéggg? PSR iaoﬁegag%‘é#%? gﬁf?%%%ﬁ??@e@ Saqez% )?? tre of
two (or norgpefietp@syotehused Bidn chehausey dififcr eohtavesdgien et brad
sizes. Wen two (.qr. nDr%) t%pes of fused sjlica Eaviqg differept aver age
particle siG¥PUEI02AT] FRG FMASERG SAVERHIY plRSi BFYY §5FaPR an oral
conposi t i onpdA¥ditieshbiyher6t abtanpaDV phs8bhd i dhe iparfiticiber tithugphanses. and
the stain renoval ability is high relative to the abrasive ability. [0033]
For exanplegmﬁﬂﬂn two types of fused silica having different average
partiche sizes are ussghdiricanbiNatisdh AndckdivheRienpdiavicnasanhsnild ef
average particle size'is referred to as fine fused silica and the other one
havi ng a grRattécley siagedperteItdas 88 18 %8 Subsdapsigdly oepnwedydgq
silica, 1he&,auRnagsePardidds si138a0in tifidi PRrkYSeds ShavGRy IS pRELISIADI! Y
0.1 to 10 pm nore preferably 0.1 to 6 pm and still nore preferably 0.2 to
3 20 pm ardizeh@repdeagthpart’ cime agiez substamiclaldar F@MPYSAdLSiNILEa i S
preferably ha Am L eql £k 1 8 |y
12 to 30 pdg&§%%%§?%r|q#%%ﬁgbrgﬁgrQ@V§gﬁs tosgégg%?ﬂgﬂﬁﬁﬁggghine§ﬁ%§&%gse,

t he corlPentmezer ddatagachf paheidliase afesedt s¢énigeines] ptefdilabhyt 1dhatoad0% and

1, P PSR S ) o L

total fuse Ca“i's "assune
the like, so that such particles are substantially not contained.

[0027]
In other words, the particle size of particles of the
25 fused silica contained in the oral composition of the present
invention is preferably 60 um or less, and more preferably 55 pum
or less. This also means performing a removal procedure by, for
example, using a mesh or the like having a specific sieve size so
that silica substantially has a specific particle size or less.
30 For ekample, fused silica comprising particles of a particle size
of 53 pm or less can be obtained by using a 53-um mesh.
Substantially, the particle size of the fused silica contained in
the oral composition of the present invention is preferably 60 um
or less (more preferably 55 um or less, still more preferably 53

35 um or less, and still yet more preferably 45 um or less).



The dental abrasive added to the oral conposition of the present invention
is a known dental abrasive. Exanples of 30 such dental abrasives include
precipitated silica (in particular, abrasive precipitated silica), silica
gel, fumed silica, zirconosilicate, alumnumsilicate, calcium phosphate,
anhydr ous di cal ci um phosphat e, dical ci um ﬁhosphat e di hydrate, tricalcium
phosphat e, rous cal ci um hydrogen phosphate, cal ci um hydrogen 35
phosphat e d rat e, cal cium pyrophosphate, cal cium carbonate, -13-

cal ci um sul fat e, al urfjp'amlfhy:dmmyi dehe Ralksed- hﬂsmmbi@mdiadmmettmqomphat e,
tri magnesi um phosphat e, nesi um car bonate, tit

o e HRAeATah Cor L bt P e Buse Al pEeterttitse,

synthetic resdws (thebugpsaarm@pusm@@hyaﬁ@é @iefbeadsy ad o5 pohy peeny | i 1
beads), and the |ike. these, precipitated sili ca |%a£art| cularly

pref er aBl e. MG ﬂ?@iferf’ﬁ%%ea Foin) e oINS tddh Bet jERKkF HITRFRyably ¢ Sy
conbi nat i onPfndsf0 Gforh@ndpher eghich [1237 s19Tbeseak vamdLdanhad Wprasi ves

have a | arger BET specific surface area compared to fused silica. The
dent al abr aSiSMLNgd geENeBCiRkl b EyaidaRPe sTusesh s ichctRraidEh@ BPREERETON

usual Iy has, g SREAREDithetUr LoRe o Aol BBhALrOlo Pl (Rah1080e ALfleerably

20 to 400. Further, known abrasives often have a higher oil 15
absor ption &(ilijt@eédsobéefab%kﬂq&dmﬁ,lew@ KBID Bache fuped esii e gardass? ik,

The d I j; 1. f th (O ti
ucual |y Onad e xep Yo AEE 11 e pRbBnIRALTOE S00. Furt her, the aental

abr asi ve addE®%lo the oral conpositi on of the present invention preferably

has a relative 20 der}td(f{tlh abr |V|ﬁé ﬁ)d ya ue Ofonzt :&1%(1299 %;1 I%QA of
Ta

the dental abrasive i Phed- y pre arrng a S
fused sili aaan@pshhaoﬁebﬂodm@lqmsehedmme HALom3 phreSeaatay dnafi reas laver&gelr r y"

g?/ 1(581160?'9 ]tﬁélg and b measurln% the slurr 1é§é§l %ret ho '?"hé fferen et

conpositki omufutt ae pmesmelgﬁ@aﬁaamy @usaiter]abzloya@aatamsu@ %Endt QtBlLB% by
mass of fused silica, npre preferabl 5 to 8. 5%{)‘%/ nass,

nor
pr ef er abl y ™46 PESFHaREY 1t a*m’}osgp‘l"t"ty]é’t Wor eP 3 e tetodi- yt et%u% % by

nmass, rel atdiada0obb8in&d by mh? emidheprtthe1busegdy shd iLaargecont ai ned
in the above ranges, it is preferable not only fromthe viewpoint of the

bal ance betR#dH ﬁe%ﬁ?a’%ﬁ/eafalﬁ‘ﬂeﬂftaQeaWH@%tS&Zﬁ LERBY aln dte PPgveput
al so from tie MiRWROLBRgOf | Ow risk of providing the 35 users the
above-descri bed uncont ortabI e sensation, as if stones -14- or sand is
i nsi de2Pheill0030dl cavities, when they use the fused silica. [0037]

The average particle size (d50) of the fused silica is
a value determined using water as a dispersion medium by a laser
diffraction scattering measuring device. It can be measured by
LA-92¢ (Horiba, Ltd.).

25  [0031]

Further, the fused silica contained in the oral
composition of the present invention has preferably a relative
dentine abrasivity (RDA)} value of 60 to 160 and more preferably
80 to 140. The RDA of the fused silica is the measurement

30 obtained by preparing a slurry of fused silica by the method
described in "A, 3.6 Standard Abrasive Slurry" by IS011609: 1995,
and by measuring the slurry by the method of Hefferen et al. (J.
Dent. Res., Vol. 55, No. 4, 563-573, 1976}.
[0032]

35 Additionally, it is particularly preferable that



Further, the anobunt of the dental abrasive added to the 5 oral conposition
of the present invention can be suitably set according to the type of the
dental abrasive. For exanple, preferably 2 to 70% by mass, nore preferably
5 to 60% by nass, of the dental abrasive is contained in the total

conposition. In particular, when precipit&ted silicais used as the dental

or et or abl y TSR, LYPRRCE TG UBEr AP BLEBCTA: B havE PRy o

preferably difed ard2isby DmSSombSinaltlioyein e pmbaﬁewdsrh )oﬂ&hb0023l% by mass,
and partlcularl preferabh%%17 to 2296£%qnass relat t a

conposi ti orCoMHFISE fhr thePreReEt HP EﬁQRateﬁp%ﬁ¥ %ﬁ? ¥ u qﬁ

dental abrasiVga RoaehPhéat Y 8id bgaladshddssed osi bfcm@r;&eryeaftembémlon
contalned in atotal anmount (i.e., the total content) of 10 to _34.5% by

mass, mbre Prefenailyy coBprisem SHiFURARE WO 4PTVBOES) JerRase Of ofuped

CO”DOS't'(”%lfidé hal AhENEL FE AN RABELDE AT Tkl k8BekS wBEH BFot(ux dental
abrasive, the nass ratio of the precipitated silica to the fused silica

(pr eci pi t atmere) [typast 08 cBused sddicashayiie KHfitprent_ avenade, ParEiahe y
3-11:1, andymre plelgLably c%nﬁo 1hach 8039+ 2311585 8)c COIRAN OB Obrd e

pr esent I nvention contalnin use I ca an e dental abrasive in
t he above resmmEssitaen in whu¢h(nnaaﬁtaanhrgmpwﬂkmablﬂehﬁvaﬁ BApithiery, al t hough

the abngs! VEuBlldd Y ahHCIRS sd %‘é"mﬁﬁfrﬁl [ Peh!ﬂgﬁ 801401048l the

conp05|t|on makes it “possi nove stal ns

W t hout abratshtargviehebti2eti. nnre than necessary. [0040] The oral conposition
of the preSﬁggﬁé}nvention containing the fused silica and the dental
abrasive ca produced by a known nethod that is usually used to

produce an 35 oral comoOsdan®dle, whAén fw04VYbes of fused sShiikk havidwer, the
oral conposition of the present invention can be used faor tﬁf teeth or

dentures, abtFiEhebeaVBFASE RItG-CLedERFeF ritte YSeShA) GPPHE PO ofPRg for ms

by a 5igct hgd&h ot Radingast Sha P eFers§€Pparidele kigei Us madreedand ade
like. In particular, a dentifrice in the formof a paste, powder, cream or

gel is prefeingfasefogidicand ithe 86Hﬁ55???(ﬂ?Wﬂngtﬁegﬁ?%§ {O%eHGERt i on can

be 10 produged iy eMsXk80:sf ALr A8, a8 BdRFJBGRILLCAlLYcR! the average
dent al - hygieni cal | y accepted substance, fused silica, and a dental abrasive

(and ot her RawipeHensdze| pEnbhesEine )Eusedafpléed ofs Riaferabdyr 4t 2st9 nid (e
water, glyggrql, J:Pet.EQ?E mgpa'y% 'metQM{ae@@lﬂme peekgfams}@g gbygol ,

propylene glycol yl'ene 15 gl'yco sorbitol, "xylitol,” lactito
manni t @0, etmarssid taﬁdavh:eagm Kearifigd43pize of the coarse fused silica is’

preferably greater than 10 ym and not greater than 45 um, more
preferably 12 to 30 um, and still more preferably 15 to 20 pm.
Further, in this case, the content percentage of the fine fused
silica is preferably 10 to 90% and more preferably 30 to 90% (or
25 30 to 80%), when the percentage of the total fused silica is
assumed to be 100%.
[0034]
The dental abrasive added to the oral composition of
the present invention is a known dental abrasive. Examples of
30 such dental abrasives include precipitated silica (in particular,
abrasive precipitated silica), silica gel, fumed silica, zircono-
silicate, aluminum silicate, calcium phosphate, anhydrous
dicalcium phosphate, dicalcium phosphate dihydrate, tricalcium
phosphate, anhydrous calcium hydrogen phosphate, calcium hydrogen

35 phosphate dihydrate, calcium pyrophosphate, calcium carbonate,



The oral conposition of the present invention may contain other conponents
(optional conmponents) that are usually 20 added to oral conpositions.

[ 0044] For exanple, a non-ionic surfactant, an anionic
surfactant, or a zwitterionic surfactant may be added as a surfactant.
Specifically, exanples of non-ionic surfaétants 25 include fatty acid
ester, fatty acid al kanol am des, sorbjtan fatty acid ester, fatty acid
nmonogl ycer i e HB ?'d}]f’g‘%’é‘?olalfaﬁ'llflﬁma]a"il’f%td@r, W%B??%ngngoé}%l phenyl

et her, al Kydet@py68phaee , diinihesehacaidspheky oxygidyiwneshpdnagenat ed
castor oil, polyoxyet hgl ene sorbitan fatty acid ester, and th

| i ke. .
Exanpl es 30-idAnaRNoAFENS ur PRbMmaTY st ey Latey| b?HFP&iLEesa]P}fd,ero’éYa%atlte'
pol yoxyet hyheneah kit eiialiovd favatsétio kb bt asumpipat e,

pol yoxyet hyl ene al kyl ether sulfoSuccinate, N-acal amno acid salt,

N-acyl t &ur iRfdyeahylene Kyeads Rad palvRsSREieRe BPR $) p@gdpﬁsaeef_ike. of
pol yoxyet hyhgne agiééééi;gﬂkﬁ{eqo RQSRRZ! £y éeﬁ:tﬁj)é%ﬁﬁk@% PROA AL, den3qnawl, f at e,
, and the np -1

te
al kyl sul foacet at i ke. Exanples o -“zwitterionic
sur f act ant sthesel ddetal kgthratiiveshgbnabe nosskisdanglpet oF it aglceippination of

am dopr opyl.qj h ] cet ate bet ai ne,

N-acyl N- car@gﬁ%%h§$%%e§?§dxyet hyl et hyl enedi am ne,

Nal kyl am ndexoipligl yci ne, and the |ike. These surfactants can be 5 added
singly, .or in a conbipation of t or re thereof. Th . ed
s UsuAPTy 01t o 1o enRRenp S . ARGePEST dle mnaglgrt pl briti2ed
conposi ti orsurff@ed5ar&X asques-edf tbhEakedesislildaat Ten demtaddetrasicle celdead

cel lul ose derivati vei such as .carrageenan, car box?;ma%h%rll cel Il Ioge

hydr oxypr opgyd T8I PEROSEIMRRRF IR pPOpI e iStGRAR te SPVER b Uivd #yd Byt hyl
cel I ul ose; HMMEpsUERi @SsuarHdiARrgdM mt/Hoaand htgumodar ayafgemlgem to
arabic, and gellan gum synthetic binders such as paqlyvinyl al cohol, sodium
pol yacryl at4dP-caf 1.5 KPOWH d%ﬁwra&ﬁﬂeﬁo‘?@?ﬁ‘ﬂﬁ%&ﬁ PoPiaB%e; %iinor gani ¢
bi nder $5SuGhsaSpEIbAKEM Mbeti 10i92ab8bHPt 1BH) YTkl R810€) , EUihateBIUS] £EHs UM
al ginate; pectin; soybean pol ysaccharides; sodi umchondroitin sulfate,

sodi um hyalsidégat e Thendlemral] FREASTvR SEl0eR EReHRP N IBPREHERORGigItRe or
in a conbi [ o] t hereof i efmil SLoesual by #Asided
1 an_ amoul oo b, R Lo B by amde o Gaa - cosbebELERCmT A000Y3! by
flavoring dgedO8.t HFarrtdwy . béhaddentahdbrgsinena@®@ed ttaridexpFre acid,

anet hol e, L+ QBT byl |, eyl.ate; | i no ecl- ' hadk dech sk gohol ,
citronell awgggké}:%ﬁ%eo ,tl%g ﬁnre%t%?;gl{t %1%%%%%@??:% %ngﬁlﬂ%l acet at e,a

met hyl 80gem@inticenablasivitgt dRDA)evhyie| ¢hdlodio, 20Ryndthe &Ppadaehi the oi |,
peppermnt oil., .| n.oil,..orang i) i,l_. Qs [ c'n%gpﬁ,
oi |, beef stdt%gl%apl)l §n 4B (? W rﬁ%e%r %Fégﬁr%l(%??c%g\%ngﬁl 39'2%%%3&11 shmE ,

pi ment o oi lof dusadphbdlical-tyorheonethednddsatibedciinndAon3 ob |Sta@@ard

ci nnanel dehyde, .m ni.oil ., vanillli nd | i ke. These flavqrin ts
can be addé® &FAEPYSTEFTY n\{? féﬁ?ﬂ?ﬁg?r o%é%fe’ ﬁﬁ? &Y rr[r‘%?ﬁmfjhrg? g{)hfe, %t]jgga ly in
an anount afy @h8lméehddody HErFereal ati ae. t@ ! Mentot RestpSBof SBheNo. 4,

conposition. [0047
P 25 563L573,11976).

[0036]

The oral composition of the present invention
preferably contains 0.25 to 8.5% by mass of fused silica, more
preferably 0.5 to 8.5% by mass, still more preferably 2 to 5% by

30 mass, and still yet more preferably 3 to 4.5% by mass, relative
to the total composition. When the fused silica is contained in
the above ranges, it is preferable not only from the viewpoint of
the balance between the abrasive ability and the stain removal
ability, but also from the viewpoint of low risk of providing the

35 users the above-described uncomfortable sensation, as if stones



35Further, sweetening agents such as sodium saccharin, -17- acesulfane
pot assi um stevi osi de, neohesperidyl dihydrochal cone, glycyrrhizin,
perillartine, thaumatin, asparatyl phenyl al anyl nmethyl ester, and

p- met hoxyci nnam ¢ al dehyde can be added singly, or in a conbination of two
or nore thereof; usually in an anount 5-4£-0.01 to 1% by mass relative to

the total nass of t he. co I 048]. .Furt he i ng_agent h as
sorbit, etHVTéW@dg?§cb?81 ?ﬁ%§?£n8r%$9¥5JIl&chgé%?wﬁ¥5§u%utgﬁeﬁé L&;/col
pol ypropyl esniait@.gl ycol, xylitol, maltitol, lactitol, Palatinit, and

polyethylene %col can be added singly, or in a conbi nation of two or nore
t her eof . 4’8”] The oral conposition of the present invention may 15

contain an active in@ﬁﬁd{r.h@@t, tiRX adRhes bhetrofadmediudergsiv@nidied to the
di sinfectants such as cety Ct%rl di nium chl ori de, benzal koni um chl ori de,
benzet h8ni ARAGhCOMPERLEIGR h thenBXesRHe IRYERSAAN oFERPE FOEEAPHY BS¥uch as

dl - a- t ocophIR)raah§t 86 Crnd AGRIRNBEOLNS Uk 128! QbraBve OCeBRes Lm0t i Nat e;
anphoteric disinfectants such as 20 dodecyl di am noet hyl gl yci ne; non-ionic

di si nf ect azefegehlys2t¥9 cIGs &Y Bads| gmﬁ)mﬁeﬁerﬁphbh%ﬁm 608nby iEassuH as
dextranase,y h%ﬂ\ﬁleﬁ%ﬁl RELLLARE 4 g ”EBH-E‘%E%% 1¥15%1é oté‘f%dn?o‘sﬁtﬁaﬁynﬁn
oS rid

fluorides such as sodium ronofl uor op at e, |un1f and st annous
fluoride; tpae;rte)caﬁrac adhen rapgiipohated rmdapmw psedcasl;thel denhain

hi d t I t ;
o1 O oY QAL PO pEL NG SS R R BLPLs OHETADELIIR Bhbthe or
gl ycyrrhi zmx&rfe;raallyaﬁtm r26%1|b|yomatsg olmon:}mtm:efleumbmyt'}‘aﬁ g0 a2 bhendske.

These conpo S na be i.n a_conbi on.,of two or nore
t her eof . O"T[ncd'gé r?ﬂ% agﬂs?' ?oﬁtéﬁ&n‘g (Pé’n“ﬁgsusggaﬁo 5% 88 Fhe oral
conposi ti orpx@ifetraelpr Bsefti QZ%WbQ't mass | hat®iparwichadt 1l peeifierabliynit ate on.
For exanpl g, _a_contai ner de of glass, netal, plastlc a | am nat or

material, 2% KE PRRS: nﬁ@lqﬁ%VﬁS§8 R fHAL OPPPRLELMAne of the cont ai ner
IS alsgsnotum@BQ|cularly limted. For

Further, when precipitated silica is used as the dental
abrasive, precipitated silica and fused silica are preferably
contained in a total amount (i.e., the total content) of 10 to
34.5% by mass, more preferably 15 to 34.5% by mass, relative to

20 the total composition. Still further, when precipitated silica is
used as the dental abrasive, the mass ratio of the precipitated
silica to the fused silica (precipitated silica/fused silica) is
preferably 2.5-11:1, preferably 3-11:1, and more preferably 4-8:1.
[0039]

25 The oral composition of the present invention
containing the fused silica and the dental abrasive in the above
ranges has, in particular, a high stain removal ability, although
the abrasive ability thereof is low. Therefore, the use of the
oral composition makes it possible to highly efficiently remove

30 stains without abrading the teeth more than necessary.

[00401]

The oral composition of the present invention
containing the fused silica and the dental abrasive can be
produced by a known method that is usually used to produce an

35 oral composition.



-18- exanple, a container such as a bottle, a cup, a pouch, or a tube can
be used. [0051] As described above, the oral conposition of the present 5
invention can highly efficiently renove stains, even though the abrasive
ability thereof is not particularly high. The abrasive ability can be
specifically indicated by the relative démtine abrasivity (RDA) value. The
abr asi ve abL&'{%k(RDA val ue) of the oral conposition of the present

i nvention i % erably 200 or 10 less, and nore preferably 150 or less. In
particular, the RDA vadile ifarpheteraid vr2Q tomiddltiand ofortheppodsinabl y 100
to 140. The RDA value is a value that indicates the degree of abrasivity on

dentine, amPY&IHicR Ef@fle‘ﬁ"?n‘i‘ﬁﬁii BTt hBenktHd 9t 9eBFEEREn M9 487 PY. Dent .
Res., Vol. BSmd¥0.into 868e®rritR/bh. adP[SO3Ze following forms blyea, the

stain rennval ability of the oral conposition of the present inventiqgn can
be det efni neRFTRP Hekbait | Rep bt MOWASE : t FEcalbt 196 of 1B bdkPasttey| and jthepent
Res., Vol. Hilie Nozn Idariiddi=1238, aé&@ﬁﬁmc'ép%l Ehéafézxu dihe Ehé‘cé\ 3dvgnoval
ablllty can be neasured by eval uating the color of the tooth surface using
the L*a*b* ¢etant. ©Fsveh &8 vrgfiasmblewhen L*, a*, and b* val ues
(respectlvetd 440 a0, and b0) of the tooth surface before staining, L*,
a*, and b* va ues (respectively, Li, al, and bl) of the tooth surface after
stai ni ng, and L*, a*, Thencdued ¢aMDQSIQBH(KéSpBetDneﬁqntIipveazioan@ﬂb2¥iof

the t h I

e, {00l SRR LU S1A D £GP e, IEARULELe EhEa P, EIRLR!
renoval abihygienisBliy élﬁ@egte(dlléiibéEﬁ)lceSOEwm @inidak dn& a/(dedtBl) 2 + (a2
- al)2 + 054

16" Fhe | oRopsivg, Qana” OHREH CmeTEN the Ll MFTEPRE) b CRPRIRE &F Uk
bovi ne enamalbdtaeithsf mgmﬁtm ,wa_fﬂyr exagpeeol ,C&ltﬂgﬂeu&edlﬁﬁol hetiteabyhehor

nmeasur enent . Additionall referable to mrror-p sh thg_surface of
the tooth fQEQﬁﬂntpﬁﬁyﬁF Frig PH%P%‘¥5bﬁH&§8Ffae ®B&i ng
di scol ased giddbist abpsitdhe iylﬂﬁﬁlqelactltol, mannitol, ethanol, and the
like.
[0043]

The oral composition of the present invention may
contain other components (optional components) that are usually
20 added to oral compositions.
[0044]
For example, a non-ionic surfactant, an anionic
surfactant, or a zwitterionic surfactant may be added as a
surfactant. Specifically, examples of non-ionic surfactants
25 include fatty acid ester, fatty acid alkanolamides, sorbitan
fatty acid ester, fatty acid monoglyceride, polyglycerol fatty
acid ester, polyoxyethylene alkyl phenyl ether, alkyl glycoside,
diethyl sebacate, polyoxyethylene hydrogenated castor oil,
polyoxyethylene sorbitan fatty acid ester, and the like. Examples
30 of anionic surfactants include alkyl sulfate salt,
polyoxyvethylene alkyl ether sulfate salt, alkyl sulfosuccinate,
polyoxyethylene alkyl ether sulfosuccinate, N-acylamino acid salt,
N-acyltaurine salt, alkyl ether carboxylate, alkyl phosphate,
polyoxyethylene alkyl ether phosphate, fatty acid monoglyceride
35 sulfate, alkyl sulfoacetate, and the like. Examples of



(i.e., L1) of the tooth surface after being discolored wth stains is
preferably 30 or |ess. Wien renoving stains using an oral conposition, it
is preferable to soak the tooth fragnment in the conposition or its diluted
solution (for exanple, 2-fold or 10 3-fold dilution), and to brush (for
exanple, an arbitrary value in the rangél§F 100 to 2,000 strokes,
preferably in the range of _500 to O,str S tQ brus he tooth
oref et ably Loyt f200e 0L 200,80 1oP0sLiRAS 1k iREt ARriEHElatS,

equi pped vvlmétaai.xfquuh,aylta@idﬁw@bldi;’é{aﬂ%]ammoacetate vdtiaes pmea'ufgr:lc-al ly,

the stain reanaI ablliti can be neasur ed a _nmet hod described in the
Exanpl es. [HUSHPorHReshy hNrQﬂﬁ%ﬂ&Ve5BY+?FR¥%ﬂne@ﬁ8mbPﬁr ‘onposi tion of 20
t he presenta1 %mm@@t GRN BRANERS Ur8& .asTEeSS rdiedcthstPrairenabl y 25

or higher, nnre era 'y 27 or hi gher. [0057] The Ca*b*
col or syst e‘?ﬁq%d siagl ar- ey st CoOmRBARYIQR &f (tWodeEcPPBR eEeRst o™it an

obj ect . Theadd @b ot 8b0RagYS | ANR1 29 61 ANdANGZ 80 Hiled Neailutienes I-anal

Comm ssion on Illumnation (CIE) in 1976, and has been incorporated into
JIS (JIS ZSU?QP—Ww8§apﬁnth?0@wwpsiﬁéonat|o of the stain renoval ability to
t he abrasiVﬁKﬁ% ability (stain renoval ability/abrasive ability) of the
oral conposition of the present invention is about 0.2 or greater, nore
preferably about O. ZSEXﬁmgyasaDérthiwkbnﬁﬁﬂ fthabr eapried exdaleldy 10c2Hier

Or et chp LGE TRl Bl Ok P P80 Sl ph-iybag e -20-
cellulose, hydroxypropyl cellulose, hydroxypropyl methyl
cellulose, and hydroxyethyl cellulose; gums such as xanthan gum,
tragacanth gum, karaya gum, gum arabic, and gellan gum; synthetic
binders such as polyvinyl alcohol, sodium polyacrylate, carboxy

15 wvinyl polymer, and polyvinylpyrrolidone; inorganic binders such
as thickening silica, aluminum silica gel, and veegum; sodium
alginate; pectin:; soybean polysaccharides; sodium chondroitin
sulfate; sodium hyaluronate; and the like. These thickeners can
be added singly, or in a combination of two or more thereof. The

20 thickener is usually added in an amount of 0.0l to 20% by mass.
[0046]

Examples of flavoring agents that can be added include
menthol, carboxylic acid, anethole, eugenol, methyl salicylate,
limonene, ocimene, n-decyl alcohol, citronellal, a-terpineol,

25 methyl acetate, citronellyl acetate, methyleugenol, cineol,
linalool, ethyl linalool, thymol, spearmint oil, peppermint oil,
lemon oil, orange oil, sage oil, rosemary oil, cinnamon oil,
beefsteak plant oil, wintergreen oil, clove oil, eucalyptus oil,
pimento oil, d-camphor, d-borneol, fennel oil, cinnamon oil,

30 cinnamaldehyde, mint oil, vanillin, and the like. These flavoring
agents can be added singly, or in a combination of two or more
thereof, usually in an amount of 0.01 to 1% by mass relative to
the total mass of the composition.

[0047]

35 Further, sweetening agents such as sodium saccharin,



particular, mammal s) that have teeth. Exanples of such animals include pets
and farm ani mals, specifically, dogs, cats, nonkeys, cows, horses, pigs,
sheep, hansters, rabbits, and the |ike. 5[0060] The present

i nvention al so enconpasses a nethod for applying the above-descri bed oral
conposition in the oral cavity to rermve tains on the tooth. A method for

appl ying the or osition in ,the or cav can tabl el ect ed
accor di ng 1@?%% FE?F?%“?lUc"he SGPYLORY o§ﬁef°}“8ﬁp %’2’9 (ﬁf e %n%x%rﬁe
l'ike. For exerayr@niwhe &eid=alieenPasidnaini,sasphtatyd ;(Heaylaxamgal e, a

liquid tooth paste, a nouthwash, or the |ike), exanples rgfsiﬂ 8ds 'gﬂld ude
pl aci ng t he"rarl €51 PBs| %‘F‘Br?ﬂ?tpﬁgy%%%ﬂa“&'é'waﬂ'?eaﬁ r?%%}?g 84 noth

There is angt hgl L¥BRBLRat{ AXaWB! 6r rhdvel TnWRE6R; alis@PRIORN aheandmint of
the oral conposition éln particular, in the solid or paste form is placed

on a to&t hovfishOlake ihebY aeass aedabiveHed ther Apkal JResrtdfciP® dentures can
al so be rer@%lgg) ¥iLhe above nethods. Further, the target of these nethods
is as descri above, and it is not particul arIy limted 20 to humans.

Exanpl es [ 0DB#8IThe present |nvent|on is descri bed in detail below, but 25

the present inventi %f%I}Ot 't%ﬁ?&{e%ttshguét al n ﬂeéc@&gﬁd' @@Iﬁ%ol

[ 0062] <Exam nation rdsive m)val
Pr epar at i orpofpyQeak @HJYPOBJ tglyre30An braerlUmi}@@h&l gilmobom@lrymmgﬂ-md

silica.and de taI asi ve ro b

pr eci ple% K945 &ég E J\g@& den?cé lta%?agl%ve Fgg%‘?‘l‘&\%ff§gltﬁ ~H%
silica to bgisyeat a:laﬂeﬂel addd® Lamallycoapoki td aombEnaediosi of caves ioevedre hr ough
a 53-um masrlfvvas used. Fused Silica (purchased fromMcron Inc.) BET

speci fic suttF&farea: 3.5 (n2/g) 501 absorption (linseed oil absorption,
JI'S K5101) : dp4uyL/ 100 g) Degree of roundness: 0.95

The oral composition of the present invention may

15 contain an active ingredient. Examples thereof include cationic
disinfectants such as cetylpyridinium chloride, benzalkonium
chloride, benzethonium chloride, and chlorhexidine hydrochloride;
vitamin E such as dl-u-tocopherol acetate, tocopherol succinate,
and tocopherol nicotinate; amphoteric disinfectants such as

20 dodecyldiaminoethylglycine; non-ionic disinfectants such as
triclosan and isopropyimethylphenol; enzymes such as dextranase,
amylase, protease, mutanase, lysozyme, and lytic enzyme;
fluorides such as sodium monofluorophosphate, sodium fluoride,
and stannous fluoride; tranexamic acid; epsilon aminocaproic

25 acid; aluminum chlorohydroxy allantoin; dihydrocholesterol;
glycyrrhetinic acid; glycerophosphate; chlorophyll; sodium
chloride; calpeptide:; dipotassium glycyrrhizinate; allantoin;
hinokitiol; potassium nitrate; and the like. These components may
be added singly, or in a combination of two or more thereof.

30 [0050]

Further, any container can be used to place the oral
composition of the present invention therein without specific
limitation. For example, a container made of glass, metal,
plastic, a laminator material, or the like may be used. Further,

35 the shape of the container is also not particularly limited. For



Average particle size (d50): 14 um RDA: 130 10 Precipitated silica
(purchased from Ni hon Silica Kogyo, Ltd.) BET specific surface area: 104
(nm2/g) QI absorption (linseed oil absorption, JI'S K5101): 110 (ni/100 g)
15Degree of roundness: 0.69 Average particle size (d50): 12 pm RDA: 100
These fused silica and precipitated siliré8-were nixed 20 with the
conponents described in Table 1, and the amgunt of silica ¢ ntaineq% S
changed, t HEf¥B} epr ateRr LG SH&P E%db§§ﬁgﬁﬁh ?pﬁ%?e-?iﬁ8¥cgen?¥f?i 4%% of
each exanplg{ trRbl.eeg2 to 4). [0064] 25 Table 1 Conponents Anpunt (nass%
Precipitated silica Shown in Tables 2 to 5 Fused Silica Shown in Tables 2
to 5 Sorbitl985 d ycerol 13 Sodiumlauryl sulfate 5

As described above, the oral composition of the present
5 invention can highly efficiently remove stains, even though the
abrasive ability thereof is not particularly high. The abrasive
ability can be specifically indicated by the relative dentine
abrasivity (RDA)} value. The abrasive ability (RDA value) of the
oral composition of the present invention is preferably 200 or
10 less, and more preferably 150 or less. In particular, the RDA
value is preferably 90 to 140, and more preferably 100 to 140.
The RDA value is a value that indicates the degree of abrasivity
on dentine, and can be determined by the method of Hefferen et al.
(J. Dent. Res., Vol. 55, No. 4, 563-573, 1976}.
15 [0052]
Further, the stain removal ability of the oral
composition of the present invention can be determined by a
modified method of the method of Stooky et al. (J. Dent. Res.,
Vol. 61, No., 11, 1236-~1239, 1982). Specifically, the stain
20 removal ability can be measured by evaluating the color of the
tooth surface using the L'a'b’ color system as follows: when L%, a’,
and b* values (respectively, LO, a0, and b0) of the tooth surface
before staining, L, a', and b" values (respectively, L1, al, and
bl) of the tooth surface after staining, and L*, a", and b" values
25 (respectively, L2, a2, and b2) of the tooth surface after stain
removal are measured, the stain removal ability (AE) can be
calculated by the following formula.
[0053]
Stain removal ability (AE) = 100 x (AEl/AEO),

30 wherein

AE1=(I2- L1} +{(a2~-al} + (62 - b1)

AE 0 = (22~ LOY +(a2 - a0} + (62~ 50)°

[0054]



Di sodi um pol yoxyet hyl ene (2 nol) al kyl (Cl12-14) sul fosuccinate 5

pol yoxyet hyl ene hydrogenated castor oil 1 Sodi um carboxynmethyl cellulose 1
Sodiumalginate 1 Purified water Bal ance Total 100 -22- [0065]

The stain renoval ability and the abrasive ability of the thus-obtained
oral conposition of each exanple were exdafined 5 in the foll ow ng manner.

[ 0066] <Stain Renoval Abi]ljty> The stain renoval abjli%yﬁ%AEL_mas nmeasur ed
by a modi fi'E fet hdd &P Re VREURSACET &t SseFuepdarsing & SRAPTIRRLeT- 16 Vol |
61, No. 11,pdk43@ £R3Re1 1884 3dgmahe Ul Aledrampeel f ésmlde/ uskheageasair ement

and cal cul ation were carried out as follows using the L*a*b* col or system
[0067] A bdwatd éranBpasgenneit.aghdditiggsléy butlsamFedppabie dta Firgor-

transpar entppAlfeSher shffhdl JEnkNEoSt [A%enRhL! B8P0 ricaddiERy HRS

m rror-polished. ter washing wth ion-exchange water, the tooth fragment
was ful by dracddy samface beforeamgiby dbseonadr wikbastakns usThy & value

Fhus- obt ai rt Syl 184 b Bo0 BT eParEast (i 155 PRr el s 1ethect  vel y.
Fur ther, t hetesionsf dsepoéfétmblyoBohokr gsent Whes etudisithdptesnaensimd lap usi ng
0.3 Mot oSN BEU 7L BhSHLRASADE SEROERE RO URaBALAL A
the composition or its diluted solution (for example, 2-fold or
10 3-fold dilution), and to brush (for example, an arbitrary value
in the range of 100 to 2,000 strokes, preferably in the range of
500 to 1,500 strokes, is set to brush the tooth surface).
Brushing is performed using a BSI-standard brushing machine
equipped with a regular toothbrush.
15 [0055]
More specifically, the stain removal ability can be
measured by a method described in the Examples.
[0056]
The stain removal ability of the oral composition of
20 the present invention, which can be measured as described, is
preferably 25 or higher, and more preferably 27 or higher.
[0057]
The L'a’b" color system is a color system commonly used
to describe the color of an object. The L*a"b" color system was
25 standardized by the International Commission on Illumination
(CIE) in 1976, and has been incorporated into JIS (JIS Z8729) in
Japan.
[0058]
The ratio of the stain removal ability to the abrasive
30 ability (stain removal ability/abrasive ability) of the oral
composition of the present invention is about 0.2 or greater,
more preferably about 0.23 or greater, and still more preferably
0.25 or greater.
[0059]

35 The oral composition of the present invention is



a stain application machine. Stains were applied for 7 days using 25 an
aqueous solution of a mxture of tea, coffee, and nucin from porcine
stonmach as a staining medium On day 8 and onward, discoloration of the
tooth fragnent was continued until the L* value was 30 or bel ow, by adding
ferric chloride to the staining nedium &%er staining was finished, L*,
a*, and b* val ues were 30 neasured u5|n t he .col orj neter e values ver e
det er mi ned ERPHAe 5Pt %%HYHV’?VE@ﬁ Q&ﬂ%}SOTﬂeh§¥a??ﬁﬁéi§ StR fragnent

was set in gaBSlculdd)dnbrndl IS kg Pﬁﬁﬁ@lf@tﬂqw ma@ﬁbmg lbfastepubmimals
t oot hbrush. The tooth fragnent was brushed for 000 strokes in a 3-fold

di | uti on of IRpIds REtELAD sf@%r?r’d-f“aéﬁchsléﬁcltﬁ%é’aﬁgrrp@%%s 353fd %%%Y%’tl ve

Exanpl es. Subsequeplk¥, bigsash Bamy¥BdMES reRbets; &% -tHEeasueed using
the colorineter. The values were determned to be L2, a2, and b2,

respect i%vel {906Hken, a val ue expressed by the follomnng formil a was

cal cul ated as the st ugﬁgﬁﬁﬁﬁ[%g%éﬁéﬁnﬁeﬁ%°(éﬂ gyg aiﬂeEH&dﬁﬁﬁ{est

whol e nunber), and eva Stain renoval ability (nE) = loo X
( AE1/ AEOQ) , themg AhE abovgAlesgripefagral gquposifthon- ip| e AEagd eav:;.‘@[g -

Loy + (a2 'tgq}e%nove( ggaﬁxg}g%%téhe ?otgio-rmem%tt 8' B8 %J]%Psﬁﬂghgfﬁ n and

el sewhere was prepar € ing connerC|a y avai ea bags into
about 1, 2060m@osﬂt1bnlhhngheﬁmmﬂl dawiiltiyngat dre E@ikehlyeseleotsd rgcecposdindm

0 of mi n F9 oOETnE e O Brtin prORGELI By 1l aoBEORh o T TR *°

t her et o, anﬂoumﬁmmiey when rting dﬁfzﬁ nsbmpug:emc[xﬁ&mb IAQuDS | mmteudampgze( RDA
Val ue) > The RDA val ue was neasured the nethﬁi Ee feren 20 aI (J.
Dent. Res.,2\Vbtduigs toggh EaSE%BEB?ﬁ’ T@?%? Fhi R %X%W %d&&cri bed

in detail llﬂet]lwaﬁl%ll:ﬂaéxﬁﬂaétﬁib Rafee Bra PubbrhgadiitadnNen B0 - &0 tavity
Specifically, the neasurenent was perforned as follows; 8 human teeth were

provi ded i nAR@IVEREENIa kRt RNt TRETHRSS iaot8ea: 8¥WPt9y Eah GXETPYR 39

(phosphey usg3ddn a%éagek:epy%ﬂg arnﬁﬁjn!% 02NEhs edrd 1N ApBsheasn apiasi ve machi ne
under a brushing | oad of 150 g. Next, 40 nL of tap water was added to 25 g

of the oral PaBissEiaE oANOEDR 8Pl Uh@aSEENEPER) ahtl IBRARS A FeteR

and wel | - m xed t%leurt'é\étﬂ’aérg'@f@éilé%‘ e3ainkank RtddheaPabhehi-6w JHCRLES and
polished for 1,500 strokes
be removed by the above methods. Further, the target of these
methods is as described above, and it is not particularly iimited

20 to humans.

Examples
[00611}
The present invention is described in detail below, but
25 the present invention is not limited to the examples described
below.
[0062]
<Examination of Abrasive Ability and Stain Removal Ability>

Preparation of Oral Composition

30 An oral composition containing fused silica and a
dental abrasive was produced as described below. Below,
precipitated silica was used as a dental abrasive.

[0063]
£Silica>

35 The following fused silica and precipitated silica were



30 polished slurry was poured into a netal plate nold, and dried overni ght
while circulating the air at 60C. The radioactivity of the surface of the
t hus-prepared dried slurry plate was neasured. -24- Using a dentine
treated in the sane manner as descri bed above, slurry obtai ned by

di ssol ving 100 g of cal ci um pyrophosphatélin 50 nL of an aqueous sol ution
of O. 5@6carbo§¥nethgﬂlcelIulose was  neasured in t?e sane .manner

regarded asU$f ExarpIRe HNASINRT N (e PEAT TP HILE  n P’flur?? contr ol

exanpl e to be1 kR0 sibbeq vahrsudl s£86hhadenvamscakeal ated, and the average
of 8 val ues was regarded as the RDA value. [0071] The RDA val ue was used as

an i ndex ofFuged Slaspvepuprchanad fyomdt@iatafifer ) the RDA value is regarded
as the value of the %Qﬁa%?gglgpbléﬁﬁ@adéogzgh quge@n; yo 5 sumarize the

results. The val ues escribed in the colums PreC|p|tated Silica" and
"Fused §ilica" 15 |ndhda@@spﬁétaﬂﬁu?quﬁ%§§s?&lo@bQQﬁﬁiéoﬁﬁeé?%lﬁ§ﬂQ§d 'sPlica
and fused s% Qed to each oral conposition. [0073] Further, Tables 2

to 5 also s om/the values of the ratio of stain renoval ability to abrasive
ability (stain reanaJega&eablfl rOW@hﬁ%I We9ability) of the oral conposition

of each Exanpl e. (%%Fﬁégenggrgiéﬁg s dES Vfilﬁpllity is high relative
a

to the abrasive ab|I| oF al |on ving a greater ratio
(stain renoval abil i tRDmbrnasi ve ablllty)) can be evaluated as a better ora
conposa%ion. 25[ 0074]
Precipitated silica (purchased from Nihon Silica Kogyo, Ltd.)
BET specific surface area: 104 (m’/g)
0il absorption (linseed oil absorption, JIS K5101): 110
(mL/100 g)
15 Degree of roundness: 0.69
Average particle size {(d50): 12 um
RDA: 100

These fused silica and precipitated silica were mixed
20 with the components described in Table 1, and the amount of
silica contained was changed, thereby producing an oral

composition (paste-like dentifrice) of each example (Tables 2 to

4},
[0064]
25 Table 1
Components Amount (mass%)
Precipitated silica Shown in Tables 2 to 5
Fused Silica Shown in Tables 2 to 5
Sorbitol 35
Glycerol 13
Sodium lauryl sulfate 5
Disodium polyoxyethylene (2 mol) alkyl 5
(Cl2-14) sulfosuccinate
polyoxyethylene hydrogenated castor oil 1
Sodium carboxymethyl cellulose 1
Sodium alginate 1
Purified water Balance
Total 100




-27- [0078] As shown in Table 2, in the case where 17% by nmass
of precipitated silica was added to the total mass of the oral conposition,
the stain renoval ability was 25 or greater when the 5 fused silica was
added thereto. In particular, when 0.5 to 8.5% by mass of the fused silica
was added, the stain renopval ability was?25 or greater, and the ratio of
stain renoval ability to abrasive ability (stain renoval ability/abrasive
ability) was about 0.23 or greater, thus indicating that a nore preferable
10 oral conpasggs)i on can be obtained. [0079] Further, as shown in Table 3

in the case where 3% by mass of fused silica was added to the total ss of
the oral conposition THen&tein| Remevwml AL1AALY| 850 \ide 2PTEF1Ye BRI Wheh t he
15 preci pi tgfLdnglsl boRa YRSy a8 cbRgb&! Oor REPBREL Colkafipl diRire 7 eRarkihett % by
mass of the precipitated silica was added, the stain renoval ability was 25
or greaber ,imridiet Heliaving (amaier.renoval ability/abrasive ability) was
about 0.23 reater, thus indicating that a nore preferable oral
conposition can ‘be 20 obtai ned. [0080] Additionally, as shown in
Table 4, in the case {#=ria Rfobyl ndsislidly>f used silica was added to the
total mass of the or conposi ti st.apn Ik L 25 or
greater 25 when the gbg%FggﬁgtgﬁggY?#Eﬁna%g&aaéggq%%%P%%ggké%é%?ﬁﬁcalIy,
when at | easddiFiz28 methéd byt nass mefthbieof Bewbkyi kitcalwatd adead,. Ree. stain

removal, _ability s. 25 e r,,.an e ratio.(stain.regnval ..

abi 11 £ HPabradh v fapMpr 1 bt Wﬂ&&%o?&%&@%ﬁ é’&%%??alf‘ﬁ%s SBECLEIe Yo nar 4
preferabl e galmez@iiReseht h® adn R 16kl ah naske IRRE8d] out as followkundivery,

it becane clear . frqmall Conparative Exanples that an oral conposition
whose stai n“tedo?dl SBIPFtS¥S%€™4 or greater cannot be obtai ned when the
oral conposjdggesn was produced by adding only fused silica or precipitated
silica. 35[0082] -28- Additionally, it becanme clear fromal

Exanpl es, that an ord ROHPEsPPRBAL CERRM SPRFTPES PRSI THic QUn 8 Pratigiorst ed
silicajiss piehetallbarbReaysh altdeasbihheasd Al sereuak 8bitnd tobesreof is
24 or greater; an oral conposition conprising 0.25 to 5 8.5% by mass (or
0.5 to 8.5%uRgmendsyasf niteewtpriliisbgdandierowashing Wiy 08 e¥CBARGS 269 by

mass) of pregipitated,shli ca-d re-Rr eLer caHgert heyst aina penoval
ability thevr?%()e?'ig §5t((§)arpjcgr ea%gzr?%mana tﬁg rlgﬁl(? stai n renoval ;

abi | i ty/ abremives abicki nggsumedbming)az2aobergretgire CRaAd 1 apretugiedc Biposi t i on
10 compr! STl fhifto 220 ety Olincli50d el 185280 dihd P ZAURRYwlRSS Of
precipitated Sitica ts otTT e preéférable becausé the stain renova

abi |'i t pot hetewirniise@7torbgrikat ex0, and bhe redpertisvedyn rBmbhelr, the

ability/abréﬁ%ﬁﬁ%eagklLﬁg)tégEﬁi fgém%h%Swgé é%éﬁgd“by EQ8§§$tially using

0.2 M of hydrochloric acid, saturated sodium carbonate aqueous

solution, and 1% phytic acid aqueous solution; and then placed on
a stain application machine. Stains were applied for 7 days using
25 an aqueous solution of a mixture of tea, coffee, and mucin from
porcine stomach as a staining medium. On day 8 and onward,
discoloration of the tooth fragment was continued until the L
value was 30 or below, by adding ferric chloride to the staining
medium. After staining was finished, L*, a*, and b* values were
30 measured using the colorimeter. The values were determined to be
L1, al, and bl, respectively. The stained tooth fragment was set
in a BSI-standard brushing machine equipped with a regular
toothbrush. 'The tooth fragment was brushed for 1,000 strokes in a
3-fold dilution of the oral composition of each of the Examples

*

35 and Comparative Examples. Subsequently, L*, a*, and b* values were



151 n the tables, Exanple 1-4 and Exanple 2-4 are the sane, and Exanple 2-6
and Exanple 3-4 are the sane. [0084] [Exam nation of the Elim nation of
Unconfortabl e Sensation at the Tine of Use] 20The oral conposition
containing fused silica may |leave a gritty, unconfortable sensation in the
oral cavity (unconfortabl e sensation as P stones or sand is inside the
oral cavity) when the oral conposition is 1qulied into the, oral e%ia\gt% (for
exanpl e, pi&AFFethEsing the FiPeHeon APEobehErL UT o “SEeHIGY “Re®®
teeth), as gesad badaabgyerespiiftideseNSatie) AByan@ dxpraspe@berobeo sone
users, but it is not very desirable. Therefore, a preferable Eas‘iﬂi’cl e size
and anount ¥1¥QEeg Eprpdle (g Ea4gnbted ashdhsr §FatR Fdavelo ALY

exan ned | n(y eW:ohnbbe YPEOH Ahibahber SNSRI nuABRPS Sna<Exatiaedd on of
the Particle Size of Fused Silica> This exam nation was perforned using the
fused sifl i cBPQFHd in the above-described examni nation of the abrasive
ability - jai -ﬁ?)% abi{dd Y (Mg hEged silica was sieved 35
t hr ough ms%%%qgg%&gylaouéﬁllsjlsz s\(sE())wn %n Tab(l e { azd silica -29-

particl es Hhehwenggna | arge particle size were renoved. Then, using fused
silica obtained after the renoval procedure, oral conpositions (Reference
Exanples 1t ) 9 arEY TTIVACT dafge with the conposition shown in
t he prescri &%in_mrékgwé)ég€égpi5w5§mw The abrasive precipitated
silicain the prescription belowis the sane precipitated silica used in
the above-d i he A (L ghYtih@rabs@di ve ability and the stain
renoval abi ﬁS@? IﬂLt e?by?{:ug thfg{):&é%%ng precipitated silica in the
prescription bel ow has an oil absorption of 335 (nL/100 g) 10 and a BET
specific su Y% area of 236 (nm2/g). [0086] Table 6 Prescription:
Conposili on of Ref er epee FesanphgsmdafdmeReNhérein and elsewhere was

prepared by putting 4 commercially available tea bags into about

1,200 mL of boiling water, boiling for 10 minutes, cooling to
room temperature, adding 3.4 g of commercially available instant
coffee and 2.5 g of mucin from porcine stomach (produced by
15 Sigma-Aldrich Co. LLC) thereto, and uniformly stirring the
mixture.
[00701]
<Abrasive Ability (RDA Value)>
The RDA value was measured by the method of Hefferen et
20 al. (J. Dent. Res., Vol. 55, No. 4, 563-573, 1976). This method
is also described in detalil in Japanese Unexamined Patent
Publication No. S62-87507. Specifically, the measurement was
performed as follows: 8 human teeth were provided in advance, and
the dentine was irradiated with radiocactive **P {(phosphorus-32),
25 held using resin, and set in an 8-head abrasive machine under a
brushing load of 150 g. Next, 40 mL of tap water was added to 25
g of the oral composition of each of the Examples and Comparative
Examples, and well-mixed slurry was placed in each tank of the
polishing machine and polished for 1,500 strokes. 3 mbL of
30 polished slurry was poured into a metal plate mold, and dried
overnight while circulating the air at 60°C. The radioactivity of

the surface of the thus-prepared dried slurry plate was measured.



to 4 Anount (mass% Fused silica (nmesh dianmeter is shown in Table 3) 5.0
Abrasive Precipitated silica 13.0 Thickening precipitated silica 1.0
Sorbitol 24.0 dycerol 5.0 Polyethyl eneglycol 400 5.0 Xanthan gum 0.5
Car boxynet hyl cellulose 0.7 Sodium |l auryl sulfate 1.2 Flavoring 1.0 Sodi um
saccharin 0.2 Purified water -24-

Using a dentine treated in the same manner as described above,
slurry obtained by dissolving 100 g of calcium pyrophosphate in
50 mL of an aqueous solution of 0.5% carboxymethyl cellulose was
measured in the same manner and regarded as a control example.

5 Assuming the radiation dose in the control example to be 100, the
value of each tank was calculated, and the average of 8 values
was regarded as the RDA wvalue.

{0071]
The RDA value was used as an index of the abrasive
10 ability. Hereinafter, the RDA value is regarded as the value of
the abrasive ability.
[0072]
Tables 2 to 5 summarize the results. The values
described in the columns “Precipitated Silica" and "Fused Silica"
15 indicate the amount (mass%) of these precipitated silica and
fused silica added to each oral composition.
{0073}
Further, Tables 2 to 5 also show the values of the
ratio of stain removal ability to abrasive ability (stain removal
20 ability/abrasive ability) of the oral composition of each Example.
An oral composition whose removal ability is high relative to the
abrasive ability (i.e., an oral composition having a greater
ratio (stain removal ability/abrasive ability)) can be evaluated
as a better oral composition.

25 [0074]



Bal ance Tot al

100 15[ 0087]

Sudyects eval uated the sensation

when t hey bru<hpd their teeth by using an appropriate anount of each oral
conposition ( erence Expnplees 1 jfto 4) wth the toothbrush. Specifically,
10 subjects gech@dht heir| teet hNUSI n& edch oral 20 conposition, and
sel ected one f=it he 't hrde; fall owing |l evel s with respect to the question
"how nmuch of grittyisenpatiion dijd you |f eel ?7¢"| felt ng such sensatjon at
all." (3 points) t—fett-such—aset sat|o1'l Hlt, it wds_note @
unconfortabl e[§ (2 25;poipts): -30- 111 felt a anmrﬁ‘&’rtagle&nns tijon."
(1 point) Cons em-lY,“?thegaveﬁage poi Nt of P Ul at ed. An
aver age poi nt f42.5 or®h| gher Was| ewal yated as." point{ of 2
or nore and | ¢8s than: 2. 5] was: eval juated |as "I L, ge point of
less than 2 wag eyal uated| as {'III". TabIe?aIgoT U t [10088]
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Ref erence Exanple 2 75 Il (average point:_2,3) Reference Exanple 3 53 |
(average point: 2.7) Reference Exanple 4 45| (average point: 2.9)

10[ 0089] It was found that there was no particular problemin

t he sensati on when an oral conposition containing fused silica in which
particles of a large particle size were renoved (i.e., fused silica was
sieved) using a 75-pm nesh or smaller was used. 15 It was al so found that a
good sensati on can be obtai ned when an oral conposition containing fused

silica in which particles of a |large particl estzewergrepoved (i e.,
fused silica was sieved) using a 53-pm nesh off sl ler mas;usad.N[OOQO] 20
<Exam nation of the Amount of Fused Silica> Eh w L arafld gonposjtions
of Reference Exanple 3.1. Reference Exanple 382, dhd Reff & emté Efanple 3.3
were prepared in|theisane nnér gs in the pr@paratiion jof thejoral
conposi tion of RegBerence Exanple 3 qpove, ex¢eptrthat—tihe—anognt—of| sil i ca
was changed. 25 Hgeg|fdcaPlly s sl cavcontaing® in these Retere¢nce Exanpl es
. R ) . ' i . . i
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-31- amount of silica (nmass% relative to the total mass of the conposition
I n each Reference Exanple. [0091] Further, the sensation
was evaluated in the same nanner 5 described above. Table 8 also shows the
results. [0092] Table 8 Amount of sili c&vcont ained (mass% Eval uation of
t he sensation Reference Exanple 3.3 15 I'I' (average point: 1.6) Reference
Exanpl e 3.2{@§5§I (average point: 2.1) Reference Exanple 3.1 7.5 | (average
point: 2.5) eférence Exanple 3 5 1 (average point: 2.7)

As shown in Table 2, in the case where 17% by mass of

precipitated silica was added to the total mass of the oral
composition, the stain removal ability was 25 or greater when the
5 fused silica was added thereto. In particular, when 0.5 to 8.5%
by mass of the fused silica was added, the stain removal ability
was 25 or greater, and the ratio of stain removal ability to
abrasive ability (stain removal ability/abrasive ability) was
about 0.23 or greater, thus indicating that a more preferable
10 oral composition can be obtained.
[0079]

Further, as shown in Table 3, in the case where 3% by
mass of fused silica was added to the total mass of the oral
composition, the stain removal ability was 24 or greater when the

15 precipitated silica was added thereto. In particular, when 7.5 to
26% by mass of the precipitated silica was added, the stain
removal ability was 25 or greater, and the ratio (stain removal
ability/abrasive ability) was about 0.23 or greater, thus
indicating that a more preferable oral composition can be

20 obtained.

[0080]

Additionally, as shown in Table 4, in the case where
22% by mass of fused silica was added to the total mass of the
oral composition, the stain removal ability was 25 or greater

25 when the precipitated silica was added thereto. Specifically,
when at least 0.25 to 6% by mass of the fused silica was added,
the stain removal ability was 25 or greater, and the ratio (stain
removal ability/abrasive ability} was about 0.24 or greater, thus
indicating that a preferable oral composition can be obtained.

30 [0081]

Further, it bepame clear from all Comparative Examples
that an oral composition‘whose stain removal ability is 24 or
greater cannot be obtained when the oral composition was produced
by adding only fused silica or precipitated silica.

35 [0082]



[0093] 10It was found that there was no particular problemin the sensation
at | east when the anmobunt of fused silica contained was 10% by nass or | ess.
It was al so found that a good sensation can be obtai ned when the anount of
fused silica contained was 7.5% by mass or |ess. 15[0094] [Exam nation of
the Conbination of Different Types of Fusdd Silica Having Different

Particle Sizes] How t pr.operties, of the oral composition ch e he
use of two (or nore) ‘%Betsmgﬁarl%‘%sejdt f99e8g ﬁ%ﬁg’ﬁ[%“’f Péheﬁ?mﬁ‘g{]%dr thi{lg?:e
sizes in coapidiahl @BmpBsiexeHdvaprikRgSfuskie siafget asnd gdrezappoatéd on of
t he exam nation was produced based on the conposition descri b«_sLd | n, Table 1,
except thatStheadsuRreiFaasy bsrapgsectbitenstd thel PEAL FFMONE L afBlhtt o5
(mass% of fusedssiilsl 0@ w@r%ré&ea@caﬁd@_ﬁ&ﬁ Snigd st ReoN abdmi-idasgr 0 besl
Tables 9 and 10 bel ow. %009 ] Fused silica used for the production of the
oral -32- &oMpdWi MesA {9r &0 i »touBe S&f LY Ukks )siofi E9sePotdeoR AAdi AgtQ
relatively ?@'dy M48LA0E PAIY 11 968! BF A f l&egréb!t%f@a&éw\gqﬁbahﬁyl ng a
relatively largé average particle size. Hereafter, the former is also
referred toneie finedetrabde bedduse thadstatn |zamoyplsabsliyy dheageefr &8 19 as

coarse fused. sili [ 7 ; : [agB ' Skge herein is
a nedi an di(grrrequégract%&oggga%h irsattlﬁe(\slg?lu%—h%ggo\s(%rl e%gﬁgﬁ%}é;aﬁ%aser
di f fracti onalsichkttiydr ilisgabeas Ud i 24g oate gireat ¢ A-BRD anppovdlceendpsifdenba, Ltd.).

10 The .average particle size.pof fine fused silicg.i ang,t
distri l@t [ o“ﬂr‘n‘g“alflgL em?hér 8f£1655° &Ylmfa%lg%p%léeééﬁg\%grga%é&p%%oc?g%s| e of
coar se fuseathss ldfc@dresipitdtg@insiandat he sislY Mokl prefargeld heceokei Bhd0 to

45 pm Tabl es 8, 3a95191aL50, oW, Lhe 2mouns, (Ieeste0f TP fidsgdeat! ! o

(stain removal ability/abrasive ability)} is about 0.25 or greater.
[0083]

15 In the tables, Example 1-4 and Example 2-4 are the same,

and Example 2-6 and Example 3-4 are the same.

[0084]

[Examination of the Elimination of Uncomfortable Sensation at the
Time of Use]

20 The oral composition containing fused silica may leave
a gritty, uncomfortable sensation in the oral cavity
(uncomfortable sensation as if stones or sand is inside the oral
cavity) when the oral composition is applied into the oral cavity
(for example, placing the oral composition on a toothbrush to

25 brush the teeth), as described above. Such a sensation may not be
a problem to some users, but it is not very desirable. Therefore,
a preferable particle size and amount of fused silica to be added
to the oral composition were examined in view of the
uncomfortable sensation.

30 [0085]
<Examination of the Particle Size of Fused Silica>

This examination was performed using the fused silica
used in the above-described examination of the abrasive ability
and the stain removal ability. The fused silica was sieved

35 through meshes of various sizes shown in Table 7, and silica



15 contained in the oral conposition. [0098] The stain renova
ability, the abrasive ability, and the ratio (stain renoval
ability/abrasive ability) of each oral conposition produced were neasured
in the sane manner described 20 in "Exam nation of Abrasive Ability and
Stain Renoval Ability" above. Tables 9 al@-10 al so show t hese results.
[0099] -33- Table 9 Exanple A-1 Exanple A-2 Exanple A-3 Exanple A-4
Exanpl e A- P#Ficlsist hewinga ilagggoraptpple sige were removed. Then, using

fused silica obtained after the removal procedure, oral
compositions (Reference Examples 1 to 4) were prepared in
accordance with the composition shown in the prescription (Table
5 6) described below. The abrasive precipitated silica in the
prescription below is the same precipitated silica used in the
above-described examination of the abrasive ability and the stain
removal ability. Further, the thickening precipitated silica in
the prescription below has an oil absorption of 335 (mL/100 g)

10 and a BET specific surface area of 236 (m*/g).

[0086]

Table 6

Prescription: Composition of Reference Examples 1 to 4
Components Amount (mass%)

Fused silica (mesh diameter i1s shown in Table 3) 5.0

Abrasive Precipitated silica 13.0

Thickening precipltated silica 1.0

Sorbitol 24.0

Glycerol .

Polyethyleneglycol 400
Xanthan gum
Carboxymethyl cellulose
Sodium lauryl sulfate

Ld

ORMFOOO WM
NOMNMNOOCO

Flavoring .

Sodium saccharin .

Purified water Balance

Total 100
15 F0087]

Subjects evaluated the sensation when they brushed
their teeth by using an appropriate amount of each oral
composition (Reference Examples 1 to 4) with the toothbrush.
Specifically, 10 subjects brushed their teeth using each oral

20 composition, and selected one out of the three following levels
with respect to the question "how much of a gritty sensation did
you feel?"

"T felt no such sensation at all."” (3 points)
"I felt such a sensation, but it was not uncomfortable."” (2

25 points)



Fused silica Amount 3 3 3 3 3 Fine powder (3.1 pm Coarse powder (17.4 pm
030.32.70.92.12.70.330 Stainrenoval ability 29 34 41 42

-30 -
"T felt an uncomfortable sensation." (1 point)
Consequently, the average point of 10 people was calculated. An
average point of 2.5 or higher was evaluated as "I", an average
point of 2 or more and less than 2.5 was evaluated as "II", and
5 an average point of less than 2 was evaluated as "III". Table 7

also shows the results.

[0088]
Table 7
Mesh size (pm) used to Evaluation of the
remove particles having a | sensation
large particle size
Reference 150 IIT
Example 1 (average point: 1.5)
Reference 75 I1
Example 2 {average point: 2.3)
Reference 53 I
Example 3 (average point: 2.7)
Reference 45 I
Example 4 (average point: 2.9)
10 [0089]

It was found that there was no particular problem in
the sensation when an oral composition containing fused silica in
which particles of a large particle size were removed (i.e.,
fused silica was sieved) using a 75-um mesh or smaller was used.

15 It was also found that a good sensation can be obtained when an
oral composition containing fused silica in which particles of a
large particle size were removed (i.e., fused silica was sieved)
using a 53-um mesh or smaller was used.

[0090]

20 <Examination of the Amount of Fused Silica>

Oral compositions of Reference Example 3.1, Reference
Example 3.2, and Reference Example 3.3 were prepared in the same
manner as in the preparation of the oral composition of Reference
Example 3 above, except that the amount of silica was changed.

25 Specifically, silica contained in these Reference Examples 1is
fused silica in which particles having a large particle size were

removed (i.e., sieved) using a 53-um mesh. Table 8 shows the



36 kbkrasive ability 110 120 130 141 135 Stain renoval ability/abrasive
ability 0.26 0.29 0.32 0.30 0.27 [0100] Table 10 Exanple B-1 Exanple B-2
Exanple B-3 Precipitated silica 17 17 17 Fused silica Anount

-31-
amount of silica {mass%) relative to the total mass of the
composition in each Reference Example.

[0091]

Further, the sensation was evaluated in the same manner

5 described above. Table 8 also shows the results.

{0092]
Table 8
Amount of silica Evaluation of the
contained (mass%) sensation
Reference 15 III
Example 3.3 (average point: 1.6)
Reference 10 I1
Example 3.2 {average point: 2.1)
Reference 7.5 I
Example 3.1 v (average point: 2.5)
Reference 5 I
Example 3 (average point: 2.7)
[0093]
10 It was found that there was no particular problem in

the sensation at least when the amount of fused silica contained
was 10% by mass or less. It was also found that a good sensation
can be obtained when the amount of fused silica contained was
7.5% by mass or less.

15 [0094]
[Examination of the Combination of Different Types of Fused
Silica Having Different Particle Sizes]

How the properties of the oral composition change by
the use of two (or more) types of fused silica having different

20 particle sizes in combination was examined.
[0095]

The target oral composition of the examination was
produced based on the composition described in Table 1, except
that the amount (mass%) of precipitated silica and the amount

25 (mass%) of fused silica were in accordance with the values
described in Tables 9 and 10 below.
[0096]

Fused silica used for the production of the oral



3 33 Fine powder (3.1 pn) Coarse powder (17.4 pm 0.9 2.1 2.4 0.6 2.7
0.3 Stain renoval ability 32 36 39 Abrasive ability 109 115 130 Stain
renoval ability/abrasive ability 0.29 0.31 0.30 5

-32-
composition is a mixture of fused silica (powder) having a
relatively small average particle size and fused silica (powder)
having a relatively large average particle size. Hereafter, the
former is also referred to as fine fused silica, and the latter
5 1is also referred to as coarse fused silica.
[0097]
The average particle size herein is a median diameter
(d50), and is the value measured using a laser diffraction
scattering measuring device (LA-920, produced by Horiba, Ltd.).
10 The average particle size of fine fused silica is 3.1 pm, and the
distribution range thereof is 0.1 to 10 um. The average particle
size of coarse fused silica is 17.4 pm, and the distribution
range thereof is 10 to 45 um. Tables 9 and 10 also show the
amount (mass%) of fine fused silica and coarse fused silica
15 contained in the oral composition.

[0098]

The stain removal ability, the abrasive ability, and
the ratio (stain removal ability/abrasive ability) of each oral
composition produced were measured in the same manner described

20 in "Examination of Abrasive Ability and Stain Removal Ability"
above. Tables 9 and 10 also show these results.

[0099]



[0101]

fused silica relative to the total

In the production of each oral
fused silica used in Exanples A-1, A-2,

conposi t

i on,

A-3, A-4, and A-5 were 0O, 10, 10 30, 90, and 100%
per cent ages t her eof

t he percentages of fine

respectively. The

in Exanples B-1, B-2, and B-3 were 30, 80, and 90%

respectively. -34- [0102] -3Bt was found from Tables 9 and 10
that the stain rem)val ability was greater and the ratio (stain renoval
abili ty/ abr']%?&]\?e abili ty) was hi gher when fine fused silica and 5 coarse
fused silijca were used in conEssatplen, ExaaplecBxamgde: $iBxgmpleSp&xampial |l y,
it was fouynd to be nore prefdrald-a when 802to0 |90% - f|ne A-u4sed| si A-Ba was
cont ai ned |ipxddipikated fUSed [SiTica used, Dbecause the staip renpval ability
was even grgahel, and the ratijo (3%ain redval |abi PPty/ abradfve hbil#ty) mas
10 i ncreaged 10108} Prescriptiomexanptestof—the ora
conposi tiagn of the| pmewmwint inventd on [are 3how) beldw. The d@mwunt (9B in
each presgription pxanple-i-ndicates—nass%—tnthefol-H-owng—I5—presert+pti on
exanpl es, |7 types aFi'l‘%sed siflica (fused siligqa Ato G are used, and all
of these drfdS€§sed| BPYEe: (thernd Iy |spry3d and $1ed|sil4-da) proddced by
a sprayi ng fBelr#®h size for |sieving. flused. silica .Ato G the .
degree of [roundnessfoathse BET [specific surface area, and the oil i absorptibn
(l'inseed qil 20 abgpowdénn; JIS I 5101) aré as forlbws|, PRused silida A
nmesh size |of BET spérvi4 cusur|face area of 9.8 |(nml/100 ¢) 25 Fused silical B:
mesh si ze (FeaBml repeeaii ¢ surfface_area of (nl/[100 g Fus g silica . C. nesh
si ze of BEqugg.nyl c surface |are3?of 30 (%./ 1Q0 g)4 Fused si*Fica|D: sh
si ze of BET specific surface area of (m7 100 Q) Fused SiTica E__mes
si ze of 35 PEE"P%H@CPWH%YJrface e of 1280 (jpm)*3%egriee W round of
0.90 10. 0 [{gP{W rempyap I abspor ptiom [of
ability/abrasive 0.26 0.29 0.32 0.30 0.27
ability
f0100]
Table 10
Example B-1 | Example B-2 | Example B-3
Precipitated silica 17 17 17
Amount 3 3
Fused Fine powder 0.9 2.4 2.7
silica _gg:l_P@l“"a ________________________________________________________________________
Coarse powder
. 0.3
(17.4 um) 2.1 0.6
Stain removal ability 32 36 39
Abrasive ablility 109 115 130
Stain removal
. . 0.30
ability/abrasive ability 0.29 0.31

10

[0101]

In the production of each oral composition, the

percentages of fine fused silica relative to the total fused

silica used in Examples A-1, A-2, A-3, A-4, and A-5 were O,

10,

30, 90, and 100%, respectively. The percentages thereof in

Examples B-1, B-2, and B-3 were 30, 80, and 90%, respectively.



degree of roundness of 0.93
degree of roundness of 0.95

m, 8.0 , and oil absorption 7.7 of
n, 5.0
45 (pm, degree of roundness of 0.98 4.6
m, 6.0
siz

, and oil absorption of 3.5
g), and oil absorption of 3.2

A~~~
POP D
~_~—_==
Q
——

degree of roundness of 0.94 g), and oil absorption 5.5
-35- (/100 g) Fused silica F: nesh 84of 55(un), degree of roundness of
0.97, BET specific surface area of 4.8 (n2/g), and oil absorption of 3.3
(m./ 100 g) M#ded silica G nesh size of 53 (pm, degree of roundness of

0.91, BET specific sy 38 8684 Hrdh rabiBL0)  arkNd0ichadbes pitiam of 8.3
(/100 g) [0104] Table 11 10 <Prescription Exanple 1> Dentifrice

Conponent s AavelogbELLey wig degager ahdrips Frtine(Hdinursseyas. o

Thi ckeni ng | I NggudPa éhdSOdlUﬂ]
pyrophosphé?%%gtgvég£?€ﬁ§%ﬁ%§%§g¥9 45%5%%%#%ﬁkﬁ§gr%ggﬁqg%%a ﬁateo 20

Sodi um Bl usrdakse. £2sdd| sl iswn@ere tris@@nirumoasowémors. SNy F—“ﬁu’#%d
sul fatel. (%inglyu Specifically, it was found to be more preferable when 30

to 90% of fine fused silica was contained in the total fused
silica used, because the stain removal ability was even greater
and the ratio (stain removal ability/abrasive ability) was

10 increased.
[0103]

Prescription examples of the oral composition of the
present invention are shown below. The amount (%) in each
prescription example indicates mass%. In the following

15 prescription examples, 7 types of fused silica (fused silica A to
G) are used, and all of these are fused silica (thermally sprayed
and fused silica) produced by a spraying method. The mesh size
for sieving fused silica A to G, the degree of roundness, the BET
specific surface area, and the oil absorption (linseed oil

20 absorption; JIS X510)) are as follows.

Fused silica A: mesh size of 60 (um), degree of roundness of 0.90,
BET specific surface area of 10.0 (m?/g), and oil absorption of
9.8 (mL/100 g)

25 Fused silica B: mesh gize of 55 {(um), degree of roundness of 0.93,
BET specific surface area of 8.0 (m*/g), and oil absorption 7.7 of
(mL/100 g}

Fused silica C: mesh size of 53 (um), degree of roundness of 0.95,
BET specific surface area of 5.0 (m*/g), and oil absorption of 3.5

30 (mL/100 g)

Fused silica D: mesh size of 45 (um)}, degree of roundness of 0.98,
BET specific surface area of 4.6 (m‘/g), and oil absorption of 3.2
(mL/100 g)

Fused silica E: mesh size of 60 (um), degree of roundness of 0.94,

35 BET specific surface area of 6.0 (m’/g), and oil absorption 5.5



Fl avoringl. 0 25 Sodi um saccharinO. 2 Purified WaterBal ance Total 100.0
-36- [01051 Table 12 <Prescription Exanple 2> Dentifrice Conponents 5
Fused silica B Cal cium hydrogen phosphat e Xant han gum Sodi um pol yacryl ate
Sodi um nonof | uor ophosphate 10 Potassiumnitrate Tocopherol nicotinate
d yceryl nonostearate Flavoring Sodi um sdécharin 15 Reduced pal ati nose
Purified Water Total -37- [0106] Table 13

(mL/100 g)

Fused silica F: mesh size of 55(um), degree of roundness of 0.97,

BET specific surface area of 4.8 (m*/g)., and oil absorption of 3.3

(mL/100 g)

5 Fused silica G: mesh size of 53 (um), degree of roundness of 0.91,

BET specific surface area of 9.1 (m*/g), and oil absorption of 8.3

(mL/100 g)

{0104]

Table 11

10 {Prescription Example 1)> Dentifrice
Components Amount (%)

Fused silica A 28

-

Crystalline cellulose 18,
Thickening precipitated silica 5.

15 Sorbitol 4 0
Xanthan gum 0
Sodium pyrophosphate 3
Sodium phosphate 4]
Sodium hydrogen phosphate §

20 Sodium fluoride 0
Triclosan 0
Titanium oxide 0

1

1

0

Sodium lauryl sulfate

o SR T o+ I SRS o B w0 T 3 (R s N > S o R e JR O

Flavoring

]

25 Sodium saccharin
Purified Water Balance

Total 100.0




<Prescription Exanple 3> Dentifrice ConponentsAnount (% 5 Fused silica C6.
0O Cal ciumcarbonatel 5. 0 Thickening precipitated silica6, 0 Gycerol10. O
Xant han gunD, 7 10 Sodi um carboxynet hyl cellul ose0. 5 Sodi um pol yacryl at eO.
4 Sodi um nonof | uor ophosphat e0. 7 Tocopherol acetate0. 1 Sodi um | auroyl
sarcosine0. 1 15 Sodium | auryl sul fatel.-3®-Met hyl paraben0. 1 Flavoringl. 0
Sodi um saccharin0. 2 Purified WaterBal ance 20 Total 100.0 -38- [0107] Table
14 <PrescriB Exanpl e 4> Dentifrice ConponentsAnount (% 5 Fused silica
D7. 5 Table 12

<Prescription Example 2> Dentifrice
Components Amount (%)
5 Fused silica B

(w3

Calcium hydrogen phosphate
Xanthan gum

Sodium polyacrylate
Sodium monofluorophosphate
10 Potassium nitrate

Tocopherol nicotinate

Glyceryl monostearate

-

Flavoring

O N DO WS O

Sodium saccharin

-

Joamii
L B G ™ I = o I e e v/

15 Reduced palatinose

o

Purified Water Balance

Total 106.0




Al um ni um hydroxi de2 0. O Thickening precipitated silica8. 0 Aycerol2 0. 0
Sodi um car boxynet hyl cellul ose0. 7 10 Sodi um nonof | uor ophosphate0. 7

Di pot assi um gl ycyrrhi zi nate0. 0 2 Pol yoxyet hyl ene (60) hydrogenated castor
oill. O Alkyl (8-16) glucosidel. 0 Flavoringl, 0 15 Sodium saccharin0. 0 5
L-Menthol 0. 5 Purified WaterBal ance TotaB¥00.0 -39- [0108] Table 15
<Prescription Exanple 5> Dentifrice ConponentsAnmount (% 5 Fused silica ES.
5 Thickeninﬁxﬂyﬂcipitated silica6. 0 Aycerol 20. 0 Hydroxyethyl cell ul oseO.
7 Carrageengd¥de 3310 Sodi um al gi nate0O. 7

{Prescription Example 3> Dentifrice
Components Amount (%)
5 Fused silica C 6.
Calcium carbonate 15,

Thickening precipitated silica

N

Glycerol

Xanthan gum

+

10 Sodium carboxymethyl cellulose
Sodium polyacrylate
Sodium monofluorophosphate
Tocophercl acetate
Sodium lauroyl sarcosine

15 Sodium lauryl sulfate

-

Methylparaben

Flavoring

"
o T LS o QR S I oo T o S e o 4t L o0
B L3 R D s o w3 b R~ O D DO

Sodium saccharin

Purified Water Balance

20 Total 100.0



Sodi um nonof | uor ophosphat e0. 7 Di potassi um glycyrrhizinate0. 0 2

Pol yoxyet hyl ene (60) hydrogenated castor oil[ . O Al kyl (8-16) glucoside. 5
15 Flavoringl. 0 0. O Sodium saccharinl3 Reduced pal ati nosel0. 0 Purified
Wat er Bal ance Total 100.0 20 -40- [0109] Table 16 <Prescription Exanple 6>
Dentifrice Conponents 5 Fused silica F ABBasive precipitated silica

Pol yet hyl ene_powder Sorbitol d ycerol 10 Pol yet hyl enegl ycol 200 Xant han gum
Sodi um car bb@(ﬁ??elt hyl cell ul ose Sodi um hydroxi de Erythritol 15 Tocopher ol
acetate Table 14

{Prescription Example 4> Dentifrice

Components Amount (%)
5 Fused silica D 7. 5

Aluminium hydroxide 20. 0O
Thickening precipitated silica 8. 0
Glycerol 20. 0
Sodium carboxymethyl cellulose o. 7

10 Sodium monofluorophosphate 0. 7
Dipotassium glycyrrhizinate 0. 02
Polyoxyethylene (60) hydrogenated castor oil 1. 0
Alkyl (8-16) glucoside 1. 0
Flavoring 1. 0O

15 Sodium saccharin 3. 05
L-Menthol 0, 5
Purified Water Balance

Total 100.0



Tricl osan Propyl ene gl ycol nonostearate Titani um oxide Flavoring 20 Sodi um
saccharin L-Menthol Purified Water Total -41- [0110] Table 17
<Prescription Exanple 7> Dentifrice ConponentsAnount (% 5 Fused silica Q0.
5 Abrasive silica gel18. 0 Silylated precipitated silica2. 0 Sorbitol25. 0
Pol yet hyl enegl ycol 6003. 0 10 Xant han gudf; 7 Sodi um car boxynet hyl

cel l ul ose0. 7 Sodi um hydroxi del. 0 Phytic acidO. 5 Tocopherol acetateO, 1
15 Tri cl osakfd-08d Sodi um | auryl sulfatel. O Titanium oxideO, 5

Table 15

{Prescription Example 5)> Dentifrice

Components Amount (%)
5 Fused silica E 8.

Thickening precipitated silica 6.

Glycerol 2

Hydroxyethyl cellulose

w o~ 2O A

Carrageenan

10 Sodium alginate

Dipotassium glycyrrhizinate

L R
B

Polyoxyethylene (60) hydrogenated castor oil

n

Alkyl (8-16) glucoside
15 Flavoring

0

0

0

0
Sodium monofliuvorophosphate 0.
0

1

1

1

Sodium saccharin 0
0

Lan TN un
w3

Reduced palatinose 1

Purified Water Balance

Total 100.0
20



Fl avoringl. O Sodi um saccharinO. 2 20 L-Menthol 0. 5 Purified \WaterBal ance
Total 100.0 -42- [0111] Table 18 <Prescription Exanple 8> Dentifrice
Conmponent sAmount (% 5 Fused silica A7, 5 Abrasive precipitated silica5. 0
Cal ci um hydrogen phosphate for toothpastel 0. 0 Gycerol8. 0

Pol yet hyl enegl ycol 10003. 0 10 Sodi um car¥foxymet hyl cel | ul ose0, 7 Magnesi um
phosphat €0, ??b(i?/droxyapati te2. 0 Sodium | auroyl sarcosinel. 0O ZeoliteO. 5
15 dyceryl [ bstearatel. 2 Flavori ngl. O Sodi um saccharin0. 2 Purified

Wat er Bal anceable 16

{Prescription Example 6> Dentifrice

Components Amount (%)
5 Fused silica F 0. &
Abrasive precipitated silica 18, 0
Polyethylene powder 3. 0
Sorbitol 20, 0
Glycerol 8. 0
10 Polyethyleneglycol 200 3.0
Xanthan gum 0. 7
Sodium carboxymethyl cellulose 0., 7
Sodium hydroxide 1. 0
Erythritol 0.5
15 Tocopherol acetate 0, 1
Triclosan 0. 1
Propylene glycol monostearate 1. 0
Titanium oxide 0.5
Flavoring 1. 0
20 Sodium saccharin 0. 2
L-Menthol 0. 5
Purified Water Balance

Total 100.0



Total 100.0 20 -43- [0112] Table 19 <Prescription Exanple 9> Dentifrice
Conmponent sAmount (% 5 Fused silica Bl. 0 Abrasive precipitated silical8. 0
Cel l ul ose powder5. 0 Sorbitol2 0. O Pol yethyl enegl ycol 15003. 0 10
Carrageenan0. 7 dycerol fatty acid esterl. 0 Potassium hydroxide
solutionl. O DL-malic acid0. 5 Sodium fl-d#dri de0. 2 15 Sodi um | auryl
sulfatel. O Titanium oxideO. 5 Flavoringl. 0 Sodi um saccharin0. 2

L- Ment hol 0. L&Y Purified WaterBal ance Tot al 100. 0

Table 17

<Prescription Example 7> Dentifrice

Components Amount (%)
5 Fused silica G 0. 4
Abrasive silica gel 18, 0
Silylated precipitated silica 2. 0
Sorbitol 25. 0
Polyethyleneglycol 600 3. 0
10 Xanthan gum 0. 7
Sodium carboxymethyl cellulose Q. 7
Sodium hydroxide 1. 0
Phytic acid 0. &
Tocopherol acetate 0. 1
15 Triclosan G. 1
Sodium lauryl sulfate 1. O
Titanium oxide . b
Flavoring 1. 0
Sodium saccharin 0. 2
20 L-Menthol 0. 5
Purified Water Balance

Total 100.0



-44- [0113] Table 20 <Prescription Exanple 10> Dentifrice Conponent sAnount
(%9 5 Fused silica A5. O Fused silica C3. 0 Sorbitol2 0. O

Pol yet hyl enegl ycol 20003. 0 Sodi um fluorideO0. 2 10 Sodium |l auryl sulfatel.
O Titanium oxide0. 5 Mcal.0 Flavoringl.0 Sodi um saccharin0. 2 15 M nt
0i10. 5 Purified WaterBal ance Total 100. 042~ 45 - [0114] Table 21
<Prescriptiﬂ&tﬁﬁanple 11> Dentifrice Conponent sAnmount (%

Table 18

{Prescription Example 8> Dentifrice

Components Amount (%)
5 Fused silica A 7.

N

Abrasive precipitated silica

5
Calcium hydrogen phosphate for toothpaste 10,
Glycerol 8
Polyethyleneglycol 1000 3
10  Sodium carboxymethyl cellulose O,
Magnesium phosphate 0
Hydroxyapatite 2
Sodium lauroyl sarcosine 1.
Zeolite 0.

15 Glyceryl monostearate i
1

O

bon I v T ) R ow B o L & 3 BL N B SN on- R i R 6

Flavoring

82

Sodium saccharin

Purified Watexr Balance

Total 100.0
20



5 Fused silica D6. 5 Abrasive precipitated silica8. 0 Trical cium
phosphat e5, 0 Cal ci um hydrogen phosphatel0. 0 Sorbitol20. 0 10 Ethanol5. 0
Pol yet hyl enegl ycol 4003. 0 Magnesi um phosphat €0. 5 Sodi um car boxynet hyl
cel l ul ose0, 7 Sodi um nonof | uorophosphateQ.. 7 15 ZeoliteO. 5 E-am nocaproic
acidO 1 Sodiumlauryl sulfatel. O Par abér0. 1 Fl avori ngl, 0 20 XylitolO 2
L- Ment hol O 5&¢%fified Wat er Bal ance Total 100.0 -46- [0115] Table 22
<Prescripti%n anpl e 12> Dentifrice Conponent sAnount (%

Table 19

{Prescription Example 9> Dentifrice
Components Amount (%)

5 Fused silica B 1.

L

Abrasive precipitated silica 18.

Cellulose powder

Sorbitol

Polyethyleneglycol 1500
10 Carrageenan

Glycerol fatty acid ester

o e S B b A o Ao J as

Potassium hydroxide solution

DL-malic acid

v U

Sodium fluoride

15 Sodium lauryl sulfate

oy O

Titanium oxide

Flavoring

B O

Sodium saccharin

L-Menthol

B
T ek 3o D e = OO WO A

o

20 Purified Water Balance

Total 100.0



5 Fused silica E3. O Abrasive precipitated silical 8. 0 Thickening
precipitated silical. 0 Sorbitol20. 0 dycerol 8 0 10 Propylene glycol5. 0
Pol yet hyl enegl ycol 40003. 0 Sodi um car boxynet hyl cellul ose0. 7 Sodi um
fluorideO. 2 Isopropyl nethyl phenol O 05 15 Sodium | auryl sulfatel O

Pol yoxyet hyl ene (2 nol) Al kyl (12-14) di-&dritic, Fulfosurinatel. O

Pol yoxyet hyl ene (60) hydrogenated castor oill. O Titanium oxideO. 5

Fl avori ngl. 39 Sodi um saccharinO. 2 Stevia extract0. 1 Purified

Vit er Bal ancogyiqt @lgl00. 0 -47- [0116] Table 23 <Prescription Exanple 13>
Dentifrice Conponent sAnount (9
<Prescription Example 10> Dentifrice

Components Amount (%)
5 Fused silica A 5.

L

Fused silica C
Sorbitol 2
Polyethyleneglycol 2000
Sodium £luoride
i0 S0dium lauryl sulfate
Titanium oxide

Mica

Flavoring

NI e S B o 2 TR o S o S s S o R i S

£
R

Scodium saccharin

15 Mint oil

<
(o

Purified Water Balance

Total 100.0



5 Fused silica F2. 5 Thickening precipitated silica3. 0 Sorbitol20. O
Propyl ene gl ycol 8. 0 Xant han gunD. 7 10 Sodi um hydrogen carbonateO, 5

Sodi um nonof | uor ophosphat e0. 7 Sodi um | aur oyl
Sodi um | auryl

sarcosi nel. 0 DextranaseO. 5

sulfatel. 0 15 ParabenO0. 1 DL-Al anineO0. 5 Flavoringl, O

Sodi um saccharinO0. 2 L-Menthol O, 5 20 Pu#idfi ed Wat er Bal ance Tot al 100.0

-48- [0117

Tabl e 24 <Prescription Exanple 14> Dentifrice Conponents 5

Fused sili i34 um ni um hydr oxi de Thi ckening precipitated silica

10

15

20

Table 21

{Prescription Example 11> Dentifrice

Compeonents

Fused silica D

Abrasive precipitated silica
Tricalcium phosphate
Calcium hydrogen phosphate
Sorbitol

Ethanol

Polyethylenegliycol 400
Magnesium phosphate

Sodium carboxymethyl celiulose
Sodium monofluorophosphate
Zeolite

g-aminocaproic acid

Sodium lauryl suifate
Paraben

Flavoring

Xylitol

L-Menthol

Purified Water

Amount (%)

6. 5

8. 0

5. 0

10. 0

20. 0

5. 0

3. 0

0. &

0. 7

0. 7

d. 5

g, 1

1. 0

0.1

1. 0

0. 2

G. 5
Balance

Total

100.0



Sor bi t ol

N- hydr oxyet hyl i m dazol i ni um bet ai n Sodi um hydr ogen car bonate Sodi um
nonof | uor ophosphat e Sodi um | aur oyl

Propyl ene gl ycol 10 Xant han gum 2- Al kyl

sarcosi ne 15 Dextranase Sodi um | auryl

sul fate Paraben Titani um oxi de Flavoring 20 Sodi um saccharin L-Ment hol
Purified Water Total -49- [0118] Tabl e4®5 <Prescription Exanple 15>
Sor bi t ol

Dentifrice Conponents 5 Fused silica A Abrasive silica gel
gun1Sodiun15H

Xant han

hosphat e 10 Sodi um al gi nate Sodi um fl uori de Sodi um | aur oyl

sar cosi ne Hygixyet hyl cellul ose dirrethyl diallyl cattiuniun chlorine

10

15

20

{Prescription Example 12> Dentifrice
Components

Fused silica E

Abrasive precipitated silica

Thickening precipitated silica

Sorbitol

Glycerol

Propylene glycol

Polyethyleneglycol 4000

Sodium carboxymethyl cellulose

Sodium fluoride

Isopropylmethylphenol

Scdium lauryl sulfate

Polymyethylene {2 mol) Alkyl (12-14) disodiim sulfosuccinate
Polyoxyethylene (60) hydrogenated castor oil
Titanium oxide

Flavoring

Sodium saccharin

Stevia extract

Purified Water

Amount (%)
3. 0

18. 0
1. 0

20. 0
8. 0
5. O
3. 0
0. 7
0. 2
0. 065
1. 0
1. 0
1. ©
0. 9
1. O
0. 2
0. 1
Balance

Total

100.0



Benzal koni um chl ori de 15 Sodium | auryl sulfate Pol yoxyet hyl ene (60)
hydr ogenat ed castor oil Titanium oxide Flavoring Xylitol 20 L-Menthol
Purified Water Total -50- [0119] Table 26 <Prescription Exanple 16>
Dentifrice Components Amount (9% 5 Fused silica B 1. 5 Abrasive
precipitated silica ~47-

[01l1l6]
Table 23

<Prescription Example 13> Dentifrice

Components Amount (%)
5 Fused silica F 2.5
Thickening precipitated silica 3.0
Sorbitol 20. 0
Propylene glycol 8. 0
Xanthan gum 0. 7
10 Sodium hydrogen carbonate 0. 5
Sodium monofluorophosphate 0. 7
Sodium lauroyl sarcosine 1. 0
Dextranase 0. 5
Sodium lauryl sulfate 1. 0
15 Paraben 0. 1
DL-Alanine g. &
Flavoring 1. 0
Sodium saccharin 0. 2
L-Menthol 0. 5
20 Purified Water Balance

Total 100.0



20. O Thickening funmed silica 5. 0 Sorbitol
10 Pol yet hyl enegl ycol

10

15

20

~-48-~
[0117]

Table 24

<Prescription Example 14> Dentifrice
Components

Fused silica G

Aluminium hydroxide

Thickening precipitated silica
Sorbitol

Propylene glycol

Xanthan gum

2-Alkyl N-hydroxyethylimidazolinium betain
Sodium hydrogen carbonate

Sodium monofluorophosphate

Sodium laurcyl sarcosine
Dextranase

Sodium lauryl sulfate

Paraben

Titanium oxide

Flavoring

Sodium saccharin

L-Menthol

Purified Water

2 0. 0 Propylene glycol
6000 3, 0 Xanthan gumO. 7 Sodium fluoride by

Amount (%)
2.9

g. 0

3. 0
20. 0

8. 0

0. 7

0. o

G. b

0. 7

1. 0

0. 5

1. 0

0. 1

0. 5

1. 0
0. 2

0. 5

Balance

Total

100.0

8. 0



2 |sopropyl nethyl phenol 0. 0 5 c-amnocaproic acid 0. 1 15 Sodium | auryl
sulfate 1 . 0 Titaniumoxide 0. 5 Flavoring 1. 0 Sodium saccharin 0. 2

-49 -
{0118]
Table 25
{Prescription Example 15) Dentifrice
Components Amount (%)

5 Fused silica A

el

Abrasive silica gel

Sorbitol

o

e B ov BEE SR o TR oo T o e O o oo e B o L i S e R )

-

Xanthan gum

-

Sodium polyphosphate
10 Sodium alginate
Sodium fluoride
Sodium lauroyl sarcosine
Hydroxyethyl cellulose dimethyl diallyl armmonium chloride
Benzalkonium chloride

15 Sodium lauryl sulfate

-

Polyoxyethylene (60) hydrogenated castor oil

-

Titanium oxide

Flavoring

-

MO O KN DN~ O OO

Xylitol
20 L-Menthol

-

kg )

Purified Water Balance

Total 100.0



L-Menthol 0. 5 20 Purified Water Balance Total 100.0 -51- [0120] Table
27 <Prescription Exanple 17> Dentifrice ConponentsAmount (% 5 Fused silica
C4, 0 Calciumcarbonatel 5. 0 Abrasive precipitated silicab. 0 Sorbitol2 0.
0 Gycerol5, 0 10 Sodi um car boxynet hyl cellul ose0. 7 Pol yoxyet hyl ene

sorbi tan nonostearate0. 5 Sodi um hydr oxi-#€0. 5

[0119]

Table 26

{Prescription Example 16> Dentifrice

Components Amount (%)
5 Fused silica B 1.

Abrasive precipitated silica 2 0.

Thickening fumed silica .

Sorbitol 2

o« O

Propylene glycol
10 Polyethyleneglycol 6000

3 o O DO O O W

Xanthan gum

+

Sodium fluoride

o

Isopropylmethylphencl

g-aminocaproic acid
15 Sodium lauryl sulfate

Titanium oxide

Flavoring

Sodium saccharin

L-Menthol

O s (o DD O OO A
U1 by D O D ke

20 Purified Water Balance
Total 100.0




Sodi um chl oridel 5. 0 Sodi um nonof| uorophosphate0. 7 15 P-glycyrrheti nateO.
02 Sodium |l auryl sulfatel. O Titanium oxideO 5 Flavoringl. 0 Sodium
saccharinO 2 20 Purified WaterBal ance Total 100.0 -52- [0121] Table 28
<Prescription Exanple 18> Dentifrice Conponents Anount (% 5 Fused silica D
4. 0 Abrasive precipitated silica 1 0. 1-

[01201]

Table 27

{Prescription Example 17> Dentifrice

Components Amount (%)

5 Fused silica C 4

o

+

Calcium carbonate

J—
o

Abrasive precipitated silica

Ot

0
0
Sorbitol 20. 0
Glycerol 5, 0
i0 Sodium carboxymethyl cellulose 0. 7
Polyoxyethylene sorbitan monostearate 0. b
Sodium hydroxide 0. b
Sodium chloride 15, 0
Sodium monofluorophosphate 0. 7
15 B-glycyrrhetinate . 02
Sodium lauryl sulfate 1. 0
Titanium oxide 0. 5
Flavoring 1. 0
Sodium saccharin 0. 2
20 Purified Water Balance

Total 100.0



Sorbitol 9 0. 0O Carrageenan Gs 7 Sodi um carboxynet hyl cellulose 0. 7 10
Sodi um N-l auroyl -L-glutamate 04 5 Sodi um hydrogen carbonate 0. 0 0 7
Sodium chloride 1 0, 0 Sodi um nonofl uorophosphat e

_52_
[0121]
Table 28

{Prescription Example 18> Dentifrice

Components Amount (%)
5 [Fused silica D 4. 0
Abrasive precipitated silica 10. O
Sorbitol 20, 0
Carrageenan 0. 7
Sodium carboxymethyl cellulose 0., 7
10 Sodium N-lauroyl-L-glutamate 0. b
Sodium hydrogen carbonate 0. 607
Sodium chloride 10. 0
Sodium monofluorophosphate 0. 7
Benzethonium chloride 0. 1
15 Sodium lauryl sulfate 1. 0
Titanium oxide 0. 5
Flavoring 1. O
Sodium saccharin 0. 2
Purified Water Balance

20 Total 100.0



0. Benzet honium chloride 0. 1 15 Sodi um | auryl

oxi de O.

10

15

sulfate 1. 0 Titani um

Flavoring 1, 0 Sodium saccharin 0. 2 Purified Water

-53~
[0122]
Table 29
{Prescription Example 19> Dentifrice
Components
Fused silica E
Silica gel
Calcium carbonate
Zinc oxide
Sorbitol
Polyethylenegiycol 11000
Sodium carboxymethyl cellulose
Sodium monofluorophosphate
Benzethonium chloride
Sodium lauryl sulfate
Flavoring
Sodium saccharin

Purified Water

Amount (%)
5. &
10. 0

5. 0

1. 0
20. O

3. 0
0. 7

0. 7
0. 1

1. 0

1. O
0. 2

Balance

Total

100.0



Bal ance 20 Total 100.0 -.53- [0122] Table 29 <Prescription Exanple 19>
Dentifrice Conponents 5 Fused silica E Silica gel Calciumcarbonate Zinc
oxi de Sorbitol 10 Pol yet hyl enegl ycol 11000 Sodi um carboxymnet hyl cel |l ul ose
Sodi um nonof | uor ophosphat e Benzet honi um chl ori de Sodi um | auryl sulfate 15
Fl avori ng Sodi um saccharin Purified Wate®4Total -54- [0123] Table 30
<Prescripti f)(r;lB(]arrpl e 20> Dentifrice Conponents

Table 30

{Prescription Example 20> Dentifrice

Components Amount (%)
5 Fused silica F 3.8
Abrasive precipitated silica 15, 0O
Zinc oxide 1. O
Sorbitol 20, 0
Glycerol 5. 0
10 Polyethyleneglycol 20000 3.0
Polyethylene powder 0. 5
Xanthan gum 0. 7
Sodium carboxymethyl cellulose 0. 7
Cocamidopropyl betaine 0, 5
15 Sodium hydroxide 0. 5
Sodium tripolyphosphate 0. &
Sodium pyrophosphate 0. 2
Sodium monofluorophosphate 0. 7
Sodium lauryl sulfate 1. 0
20 Titanium oxide 0. b5
Flavoring 1. O
Sodium saccharin 0., 2
Purified Water Balance
Total 100.0

25



5 Fused silica F Abrasive precipitated silica Zinc oxide Sorbitol dycerol
10 Pol yet hyl enegl ycol 20000 Pol yet hyl ene powder Xant han gum Sodi um

car boxynet hyl cel | ul ose Cocam dopropyl betaine 15 Sodi um hydroxi de Sodi um
tripol yphosphat e Sodi um pyrophosphat e Sodi um nonof | uor ophosphat e Sodi um

l auryl sulfate 20 Titani um oxi de Fl avori-®§-Sodi um saccharin Purified Water
Total 25 -55- [0124] Table 31 <Prescription Exanple 21> Dentifrice
Conmponent s BIEfded silica G Abrasive precipitated silica

Table 31

{Pregcription Example 21> Dentifrice

Components Amount (%)
5 Fused silica G 3. &
Abrasive precipitated silica 15. 0
Sorbitol 20. 0
Propylene glycol 3.0
Carrageenan 0. 7
10 Sodium carboxymethyl cellulose 0. 7
Sodium hydroxide 0. 5
Methylvinvliether/maleic acid copolymer 0. 5§
Sodium fluoride 0. 2
Triclosan 0. 1
15 Sodium lauryl sulfate 1. 0
Titanium oxide 0. 5
Flavoring 1. O
Sodium saccharin 0. 2
Purified Water Balance

20 Total 100.0



Sor bi tol Propyl ene glycol Carrageenan 10 Sodi um car boxymnet hyl cell ul ose
Sodi um hydr oxi de Met hyl vi nyl et her/ mal ei ¢ aci d copol yner Sodi um fl uori de

Triclosan 15 Sodium lauryl sulfate Titani um oxide Flavoring Sodi um
saccharin Purified Water 20 Total Amount (% 3. 515. 0 20. 03. 00. 7
0. 70. 50. 0. 90. 00. 51. 0 0. 2 ~5%-Balance 100.0 - 56-

[0125]

Table 32

<Prescription Example 22> Dentifrice

Components Amount (%)
5 Fused silica A 3. &
Silica gel 15. 0
Sorbitol 10. 0
Glycerol . O
Polyethyleneglycol 300 5. 0
10 Xanthan gum 0. 7
Sodium carboxymethyl cellulose 0. 7
Sodium hydroxide . b
Sodium metaphosphate 0, 6§
Cocamidopropyl betaine 0. 3
15 Carbomer 956 0. 3
Poloxamer 407 0. 2
Sodium monofluorophosphate 0. 7
Sodium lauryl sulfate 1. 0O
Titanium oxide 0. 5
20 Flavoring 1. 0O
Sodium saccharin 0. 2
Purified Water Balance

Total 100.0



[0125] Table 32 <Prescription Exanple 22> Dentifrice Conponents 5 Fused

silica A Silica gel Sorbitol dycerol Polyethyleneglyco
Sodi um car boxynet hyl

300 10 Xant han gum

cel | ul ose Sodi um hydr oxi de Sodi um net aphosphat e

Cocami dopr opyl betaine 15 Carboner 956 Pol oxaner 407 Sodi um
nmonof | uor ophosphat e Sodi um | auryl sul faté7- Ti t ani um oxi de 20 Fl avori ng
Sodiunlsaccpgzip Purified Water Total -57- [0126] Table 33 <Prescription

Exanpl e 23>

10

15

20

Table 33

<Prescription Example 23)> Dentifrice

frice ConponentsAnount (% 5 Fused silica Br o. 0

Components Amount (%)
Fused silica B 3.5
Abrasive precipitated silica 15. O
Sorbitol 10. 0
Polyethyleneglycol 1540 5. 0
Xanthan gum 1.0
Sodium monohydrogen phosphate (anhydrous) 0. f
Sodium benzoate 0.5

0. 6
Sodium fluoride a9
Sodium polyoxyethylene lauryl ether sulfate 1. 0
Titanium oxide 0. 5
Mica G. 2
Flavoring 1. O
Sodium saccharin 0. 2
Purified Water Balance
Total 1060.0



Abrasive precipitated silical5. 0 Sorbitoll 0. O Polyethyl eneglycol 1540a.

0 Xanthan guni. 0 0. 10 Sodi um nonohydrogen phosphate (anhydrous) 0. Sodi um

benzoate 0. Sodium fluoride 0, 2 Sodi um pol yoxyet hyl ene | auryl ether

sulfatel. 0 Titanium oxideO. 5 15 Mca0. 2 Flavoringl. 0 Sodi um sacchari nO,

2 Purified WaterBal ance Total 100.0 20 58~ [0127] Table 34 <Prescription
Exanpl e 24>t&f§¥£frice Conmponent sAmount (%

Table 34

{Prescription Example 24> Dentifrice

Components Amount (%)
5 TFused silica C 35
Abrasive silica gel 15. 0
Sorbitol 10. d
Glycerol 5 0
Polyethyleneglycol 400 5 0
10 Sodium carboxymethyl cellulose 7

Sodium monohydrogen phosphate (anhydrous)

Lecithin

Loy

Methylvinylether/maleic acid copolymer

¢

Sodium fluoride

O ot o OO0 e O
oe

15 Sodium lauryl sulfate 0
Mica 2
Flavoring 0
Sodium saccharin 2
Limonene O

20 Purified Water Balance

Total 100.0



5 Fused silica C3. 5 Abrasive silica gell 5. 0 Sorbitoll o. 0 Aycerol5. 0O
Pol yet hyl enegl ycol 4005. 0 10 Sodi um car boxynet hyl cellul ose0. 7 Sodi um
nonohydr ogen phosphate (anhydrous)1. O LecithinO. 5 Methylvinylether/maleic
acid copolynmer0. 0 SodiumfluorideO. 2 15 Sodium |l auryl sulfatel. 0 M caO.
2 Flavoringl. 0 Sodium saccharinO. 2 Limfne0. 5 20 Purified WaterBal ance
Total 100.0 _-.59- [0128] Table 35 <Prescription Exanple 25> Dentifrice
Conmponent s EOK8kd silica D Abrasive precipitated silica dycerol

Table 35

{Prescription Example 25> Dentifrice

Components Amount (%)
5 Fused silica D 3. 5
Abrasive precipitated silica 15. 0
Glycerol 5. 0
Propylene glycol 5, 0
Polyethyleneglycol 400 5, O
10 Xanthan gum 0. 7
Sodium carboxymethyl cellulose 0. 7
Calcium peroxide 1. 0
Sodium hydrogen carbonate 0., 8
Sodium hydroxide 0. 5
15 Poloxamer 407 0. :
Potassium pyrophosphate 0. 2
Sodium monofluorophosphate a. 7
Sodium lauryl sulfate 1. 0
Titanium oxide 0. 5
20 Flavoring 1. 0
Sodium saccharin 0. 2
Purified Water Balance

Total 100.0



Propyl ene gl ycol Pol yethyl enegl ycol 400 10 Xant han gum Sodi um car boxynet hyl
cel l ul ose Cal ci um peroxi de Sodi um hydr ogen car bonate Sodi um hydr oxi de
15 Pol oxaner 407 Potassi um pyrophosphat e Sodi um nonof | uor ophosphat e Sodi um
| auryl sul fate Ti tani um oxi de 20 Fl avori ng Sodi um saccharin Purified
Water Total -60- [0129] Table 36 <Pres&U-ption Exanple 26> Dentifrice
Conponent s é%{ iled silica E Abrasive precipitated silica dycerol

Pol yet hyl en 7;%’ ol 4000 Carrageenan 10 Pol yvi nyl pyrrolidone Sodi um

pol yphosphat#n iy dsoxyet hyl i mAl ul ose di nEthyl dial |yl arananiun chloride

Sodi um nonof | uor ophosphat e .
{Prescription Example 26> Dentifrice

Components Amount (%)
5 Fused silica E 3.5
Abrasive precipitated silica 15. 0
Glycerol 6., O
Polyethyleneglycol 4000 5. 0
Carrageenan 0. 7
10 Polyvinylpyrrolidone 0. 5
Sodium polyphosphate 0. 7
Hydroxyethyl cellulose dimethyl diallyl ammonium chloride 0. 2
Sodium monofluorophosphate ' 0. 7
Sodium lauryl sulfate 1. 0
15 Polyoxyethylene (60) hydrogenated castor oil 0. &
Titanium oxide 0. 5
Flavoring 1. 0
Sodium saccharin 0. 2
Purified Water Balance

20 Total 100.0



Sodi um | auryl
Ti t ani um oxi de Fl avoring

5 Fused silica F3. 5 Abrasive precipitated silical5. 0 Gycerol5, 0

Pol yet hyl enegl ycol 40005, 0 Carrageenan0.617 10 Pol yvi nyl pyrrol i done0. 5

sul fate 15 Pol yoxyet hyl ene (60) hydrogenated castor oil
Sodi um saccharin Purified Water

20 Total - 61
- [0130] Table 37 <Prescription Exanple 27> Dentifrice Conponent sAmount (%

Sodi um pol yghos hat e0. 7 Sodi um nonof | uor ophosphat e0. 7 Sodi um | auryl

sul fate Coc

(60) hydroggmgiedscastor oil 0. 5 Pol yoxyethyl ene stearyl etherQ
oxi de0. 5 Flavoringl. 0 Sodium saccharinO, 2

10

15

20

{Prescription Example 27> Dentifrice
Components

Fused silica F

Abrasive precipitated silica

Glycerol

Polyethyleneglycol 4000

Carrageenan

Polyvinyipyrrolidone

Sodium polyphosphate

Sodium monofiuorophosphate

Sodium lauryl sulfate

Coconut o0il fatty acid amide propyl betaine
Polyoxyethylene (60) hydrogenated castor oil
Polyoxyethylene stearyl ether

Titanium oxide

Flavoring

Sodium saccharin

Anhydrous caffeine

Purified Water

MACbil fatty acid ami de propyl betainel. 0 15 Pol yoxyet hyl ene

Ti tani um
Amount (%)
3. 5
15. 0
5. 0
5.0
0.7
0. 5
G, 7
0. 7
1. 0
1. O
0. 5
0. 5
0. 5
1. €
0, 2
Q. 1
Balance

Teotal

i00.0



20 Anhydrous caffeineO0. 1 Purified WaterBal ance Total 100.0 -62- [0131]
Tabl e 38 <Prescription Exanple 28> Dentifrice ConponentsAnmount (% 5 Fused
silica G3. 5 Calciumcarbonate5. 0 Abrasive precipitated silical 5. 0

G ycerol 5, 0 Propylene glycol5. 0 10 Pol yet hyl enegl ycol 15405, 0 Agar
powder 1. 0 Sodi um car boxynet hyl cel | ul os&®- 7 Hydrogen peroxi de0. 5 Sodi um
nonof | uor ophosphat e0. 7 15 Benzet honi um chl ori de0. 5

N—stearoyl-h@ %yltaurine sodi unD. Sodium | auryl sulfatel. O Titanium

oxi de0. 5 Fhayy izag 20 Sodi um sacchari nO 2

<{Prescription Example 28> Dentifrice

Components Amount (%)
5 Fused silica G 3. 5
Calcium carbonate 5 0
Abrasive precipitated silica 15. 0
Glycerol 5. 0
Propylene glycol 5. 0
10 Polyethyleneglycol 1540 5. 0
Agar powder 1. G
Sodium carboxymethyl cellulose O, 7
Hydrogen peroxide 0. 5
Sodium monofluorophosphate 0. 7
15 Benzethonium chloride 0. b
N-stearoyl-N-methyltaurine sodium . 5
Sodium lauryl sulfate 1. 0
Titanium oxide 0. o
Flavoring 1. 0
20  Sodium saccharin 0. 2
Purified Water Balance

Total 100.0



Purified WaterBal ance Total 100.0 - 63 - CLAIMS [C aim1] An
oral conposition conprising fused silica and a dental abrasive. 5 [ aim 2]
The oral conposition according to claim1, conprising 0.25 to 8.5% by nass
of the fused silica. 10[C ai m 3] The oral conposition according
to claim1 or 2, wherein the BET specifi®3surface area of the fused silica
is 10 (n2/g) or less. 15[Claim4] The qral_conposition according to any one
of clains 1 to 3, wherein the fused sil5¢d"Ras an oil absorption of 20

(mL/ 100 g) or less. 2Qfidigi m5] The oral conposition according to any one
of claims 1 to 4, wherein_the dental abrasive is at |east one nenber

sel ected fromthe gr ddp WssFerpestigon, copppisedused salicq |and el
fumed silicgntZdl Gepessidi cate, alum numsilicate, calcium 25 phosphate,
anhydr ous di cal ci um phosphat e, dical ci um phosphate di hydrate, trical cium
phospha®e, anhydrous cal ci um hydrogen phosphate, cal ci um hydrogen phosphat e
di hydrate, calcium pyﬂ'&g]%ar]]at e, cal cium carbonate, calciumsulfate,

al um num hydr oxi de, water-1nsol ubl e sodi um net aphosphate, trimgnesi um 30
phosphat e, magnesi umBer lparat eprmposHnicmmaegpdéing dioy wdehyl et ¢rIREASING,

bentonite, (py W%E’g%i_%ﬁim%asy%tfaltg%nfu§§&ls“i'ﬁ%ﬁ’. pol yet hyl ene beads, and

pol ypr opyl ene “beads. ntal rasive 1s precipitated silica. [Caim
7] The oral conposition according to claim®6, conprising 5

5to ZQ%) by mass of p[r&cé{l%l Ezjlt ed silica.
The oral composition according to claim 1 or 2, wherein
the BET specific surface area of the fused silica is 10 (m*/g) or

less,

15 [Ciaim 4]
The oral composition according to any one of claims 1
to 3, wherein the fused silica has an oil absorption of 20

{mL/100 g) or less.

20 [Claim 5]

The oral composition according to any one of claims 1
to 4, wherein the dental abrasive is at least one member selected
from the group consisting of precipitated silica, silica gel,
fumed silica, zircono-silicate, aluminum silicate, calcium

25 phosphate, anhydrous dicalcium phosphate, dicalcium phosphate
dihydrate, tricalcium phosphate, anhydrous calcium hydrogen
phosphate, calcium hydrogen phosphate dihydrate, calcium
pyrophosphate, calcium carbonate, calcium sulfate, aluminum
hydroxide, water-insoluble sodium metaphosphate, trimagnesium

30 phosphate, magnesium carbonate, titanium oxide,
polymethylmethacrvlate, bentonite, hydroxyapatite, crystalline
cellulose, polyethylene beads, and polypropylene beads.

[Claim 6]

35 The oral composition according to claim 5, wherein the



[ Cl ai m 8] The oral conposition according to claim®6 or 7,
conprising a total of 10 to 34.5% by nass of the fused silica and 10 the
precipitated silica. [Caim9] The oral conposition according
to any one of clains 6 to 8 wherein the nass ratio of the precipitated
silica to the 15 fused silica (precipitatéd silical/fused silica) contained
in the oral_ conpositionis 2.5-11:1,. *CI aim. 10] The oral
conposi t i orfSidedr @PRESTYR iy PEREIBLtaed 1430 to 9 for the use in the
renoval of stains attached to the teeth. [Caim 11] The oral
conposi tion according to any one of claims 1 to 10, wherein the fused
silicais fused sili 1 lch 25 particles having a particle size greater

than 60 pm are substaifd alchy E&AENES:nCadbrdAlg to claim 6, compki®iffas
conposition according to any one of clains 1 30%0 10, wherein the fused

silica Ps fusddisbyi vassial @rechpdighed s049@m-mesh. [d ai m 13]
The oral conposition according to any one of clains 1 35 to 12, wherein the
RDA value is 90 to 140. -65- [Caim 14] The oral conposition
according to any one I6fladimaBds 1 to 13, conprising fused silica having
di fferent average particle 5sizes. [.d ai . . h al
conposi tion accordi ngﬁ{eo ] gi ﬁ?rﬂ%?s%tolr?%’r ?g?‘:ﬁ%d%rh%é: scﬁﬁfigagh(g]\f/?fn'g an
aver age pardangrasingeaofothll ofo 100tpn3antk 1y fnassdosi the Lusad Bilace saret age
partic(lljg size %reater. tﬂa&; 1Q.pmand is equal to or less than 45 pm [Caim
16] Thé or &P &FFGEPLIAH g to claim 14 or 15, 15 wherein the nass
of the fused silica having an average particle size of 0.1 to 10 pm
accounts for 10 to 90%.of the total mass of the fused silica.
[Claim 9]
The oral composition accoxding to any one of claims 6
to 8, wherein the mass ratio of the precipitated silica to the
15 fused silica (precipitated silica/fused silica) contained in the

oral composition is 2,5-11:1.

[Claim 10]
The oral composition according to any one of claims 1

20 to 9 for the use in the removal of stains attached to the teeth.

[Claim 11]
The oral composition according to any one of claims 1
to 10, wherein the fused silica is fused silica in which
25 particles having a particle size greater than 60 pm are

substantially removed.

[Claim 12]
The oral composition according to any one of claims 1
30 to 10, wherein the fused silica is fused silica sieved through a

60-pm mesh.

[Claim 13}
The oral composition according to any one of claims 1

35 to 12, wherein the RDA wvalue is 90 to 140.



10

15

-65-

[Claim 14]
The oral composition according to any one of claims 1
to 13, comprising fused silica having different average particle

sizes.

[Claim 15]

The oral composition according to claim 14, comprising
fused silica having an average particle size of 0.1 to 10 pm and
fused silica having an average particle size greater than 10 um

and is equal to or less than 45 pm.

[Claim 16]

The oral composition according to claim 14 or 15,
wherein the mass of the fused silica having an average particle
gize of 0.1 to 10 um accounts for 10 to 90% of the total mass of

the fused silica.



