; LMe3e85( D68T%WO 03/ 084364 PCT/ JP02/ 03634 1 DESCRI PTI ON TOOTHBRUSH 5
Technical Field The present invention relates to a toothbrush.

Backgr outt® A3/ 0848 édause of tooth decay has been consiRRRAEPEY BWeXsult of
that food s o dregs or the |like renminl as plaques on the surface of teeth
with interposition of Streptococcus strain such as Streptococcus mnutans,
sugar conponents in the plague are converted into acids by Streptococcus
nmut ans, Lactobacillus strain and Candida strain, and the agi § )
cal ci um conponents in the tooth. DESGRIRTIOMN reason why tmm\m ”mmmg is
pronoted as prevention of tooth decay. 15 However, conventiong 591)ég,,ﬁused

t oot hbrushes cannot suppress the activity of the bacteria and 1ungi as -
descri bed above, although they are effective for at |east j

pl aques. TRRTPERISH i nventors have noticed, in relation tm@wm}[mmmmﬁm as
descri bed above, that natural materials obtained fromthe i
particularly 2 o products obtained by cal cining and pul veri zi rrgooet ur al

por ou i ndant in cal ci um conmponents such as shells that have
been %i gﬁtggéh%é&%@]usel ess wastes, have antibacterial and antifungal
activities V\/nlrge they are harm ess to human bodies. A problem of the

i nvention, whi'@R R'& IpYRMtioRJelatee e Adeibeishuat i ons into consi derati on,
is to provide a toothbrush that contains 2 s the product above and
suppresses the activities of intraoral bacteria and fungi by the

anti bactegial and antifungal properties of the product. An object of the

i nventio qcigf%’%irébent tooth decay and to nmaintain sanitary conditions of

@ enti on PCrTEo2r58 R4S YHD Babeen! rtitri 2s SRS REES L Vi ew of
the ppoblegss & #Sid %%i@%%ﬁ?%%%gﬁ kW%Q&fééEoﬁégm @Fﬁ ’int@&fbs@nlbé'noéﬂ ect of

the Tnvention IS to provi rush conprising at |ea

the It rovt de~d T SoThb | -
chet| s han RSB E 85 5 eeRLEds Pt Mol ChREBREnisin ity L°0; *' ™

cal ci um GudQRNalecirveriedanto é&d@bgm@pﬁo&icpas PREAS! Ll detbiSadilus étkdin Wi ch a
product obtai ned by pul verizing shells having 1 o crystalline structural

body of eamdoCanditisserai, andttie achf digablves Eakiim @ofigorentsTintAE todthot her
object of the invention is to provide a toothbrush conprising at |east one

of bri st [Téds ischeadaseri why tootht polighingt is rprednotezhasprevemtion f tsbthideely.ai ned by
pul verizing shells having crystalline structural body of calcite type
strutbSure of tewsvemaoaveotienally usedatobthimilishesocdret suppressdbeatictigtyrat er i al
15 containing a product obtained by pulverizing shells having crystalline
st r uct ur &f thebgcteriacmdiungi as descrihedrabove, afthough they arerdftectiveforsat as to
sol ve the above problens. Preferably) according to the invention, the
product ileasd ramevingdhefPlaaues. ci um car bonat e powder conpri sing porous
granul es whi cs is a shell O\Asg‘er 2 0, havj nge crystalline structural body of
ici te type SPPIREBSANYS IRYeriarschayg Ratiasgn it elatith 19 thaIrkPbiRMRs de powder
pared dbe}écﬁt")itlﬁ E\ng, thgte né:t‘alra 'rrlljan?eﬁgfsb&qg‘ltngd from the nature, particularly
20 products obtained by calcining and pulverizing natural porous materials
abundant in calcium components such as shells that have been disposed of as
useless wastes, have antibacterial and antifungal activities while they are
harmless to human bodies. A problem of the invention, which takes the above-
mentioned situations into consideration, is to provide a toothbrush that contains
25 the product above and suppresses the activities of intraoral bacteria and fungi
by the antibacterial and antifungal properties of the product. An object of the

invention is to prevent tooth decay and to maintain sanitary conditions of the



powder, or an aqueous solution of the m xture. Brief Description of the
Drawings 2 5 Fig. 1l illustrates an exanple of a toothbrush according to the
i nventi oo/ 094364 ustrates a cross section of a hanBF®/3P0a/08684br ush
in anot her exanple of the invention. 22 WO 03/084364 PCT/JP02/ 03634 3 Fig.

3 illustrates a cross section of bristles of the toothbrush in another
exanpl e of the invention. Best Mdde for Carrying Qut the Invention 5 The
invention will be described in detail with reference to enbodi nents of the

i nvent i ortoothbréslyused jn tHeconabtavience numeral 1 denotes a toothbrush, which
conprises a plurality of bristles 3 planted at the tip of a handle 2 nade
of a synthetic resin material. A bristle-formng synthetic resin materi al
is used for the s o bristle 3 planted at the tip of the toothbrushl ,
wher ei n Diseloguea oblsvantieri by pul veri zing shells having crystalline
structural bo of calcite type structure of calciumcarbonate is m xed
wi th a synt hetlin® Present inMeRtioruhas beee eshieved in Nigvbef thel problems he
t oot hbrus&. T,Be hq%gdl? 2 is formed using a handle-form ng synthetic resin
mat er Pal 485cHRediahoNeter sQlkinghenprekiemshand anmkject«af the inventian s to
pul veri zi ng shel | s havi crystalline strucfural body of calcite type
struct ureprg?"dgaﬁ {;ﬂ%ﬂ?ryéﬁ%B rising;atlpagirng o bréﬁt?y*rﬂf@yr&h@@éi%lwtéri al
sel ect ed r.th andl e of the toothbrush hells mainly conprising at
| east cr Q&lﬁ'ghlai ﬁgﬁy{:ﬁj%et@meg b%Bwe'EﬁmQé?‘@['ﬁ a‘('ﬂ?ﬂé”rﬁt?m@éﬁ@g&a@ um
car bonat e : f [ Nl h roduct mxed into the, 2 o handle 2
and bri st‘?fZCL‘f"?"éféz&g?ﬁg'{’f’@'@%%Fﬁ@ﬂ’"&Fgﬁt?ﬂ’?q%ﬁeﬁ"fx%053 dﬁ%Bféhe| |, which is
@l f er ent ‘S, ' Il has the

ot ai 11 SyovReeRFhwiich & Broci BRIHed B nulere s SR Hayiit s qui ci
moti 99 f UrySamiRe - tarfi S rhAn gi cal
rat 00 aorySEHRE MU AMhANZHRALTe h St & el darbBngeds iBedL,

water out of WrptsdraltjedVofapeRivatianss RGHHdRh bthbRishiprsliigagcal | op

) ro; .
has a | arge shell liganent for enabling this notion, ell itself

i s rel at ilgasdtorieoibrivtids|doatddwits At comting ratairiahcshtaringg A-prédut al | ine
structural body of calcite type structure of calcium™arbonate 3 WO

03/ 08436 birarned BYJUNE ingt shelts itang chyatalivee stigcts k] Woldy ot caritbaype t he i nner
surface of the shell, while crystalline structural body of calcite type

st r uct ur estictwrealaf icaloiurardacbanate ssisal rardie qawe withkeecsdtingcinatatidln t he i nner
| ayer of the shell (the core layer in the direction of thickness of the
shel L$. Sontainingea praduct abtaines by pulveriniag shells having arystallineestrucayral of t he
shell accounts for nmmjor part (portions except the surface | ayer and hinge)
of the sHh@dy oficaicitertype Strycwe@Egalmunn earhonate,ise as tonsplve tha abowmt . As
descri bedprgglg\r/nes’ crystalline structural body of calcite type structure of

‘ Preferably, according to the invention, the product is a mixture of a
calcium carbonate powder comprising porous granules which is a shell powder

20 having crystalline structural body of calcite type structure of calcium carbonate
and a calcium oxide powder prepared by calcining the calcium carbonate

powder, or an aqueous solution of the mixture.

Brief Description of the Drawings
25 Fig. 1 illustrates an example of a toothbrush according to the invention.

Fig. 2 illustrates a cross section of a handle of a toothbrush in another

example of the invention.



cal ci.um carbonate assunmes a foliaceous structure (a structure in which
needl e |like crystals are closely packed and arranged |i ke a kenzann (a
needl e pI" L/ PB4X for flower arrangenent)) in the PEREFPGAIHCBL of the
mai n part of the scallop shell while c3ystalline structural body of calcite
type structure of cal cium carbonate assunes a plate-like structure (layers
in which needle-like crystals are aligned in the sanme direction formng a
mul tilayer structure like a plywod, and the directions of the needle-I|ike
crystal s are dig.f&illastratesengrosbaettioreosbristiesidf thbdoothbrushl inemotiedr t he
shell. Therefore, the powder obtained by pul verizing the scallop shells is
por ous wiaxample of theinventigme structure remain as descri bed bel ow. On the
contrary; calciumcarbonate crystals are spread in a plane and piled in

ot her kinds of shells, and the powder prepared fromthese shells is not
porous, although it exhibits pearly luster. 2 o Wien the scallop shell is
used as tBrstModedfar&raryingOutiie pivsmtion of the invention as descri bed
above, the shﬁjl,diﬁ$psed_of as a _needl ess waste after renoving the shel

li gamBnt may H&edpyentiangwillbe-desarbedia dglait with sefieeencer tembedinanteaf 1n the
first Stﬁﬁ .waste shells are collected and are hardened by drying in the
sun. TherdNe{MENYIRBY | s hardened by drying in the sun are pulverized to a 2 s

LTt T B, i e ROl bR BB 2 ™
i i i, . 4 WO
53 5 P B8] Y AR B e B O, ¢
L AR R POl il BT
T 959 RNCON BT s SRR T
Sy el RSl ahing bl 80 ol H g BRBLISH] o S are

a prescridaslumasarbbeated niked dand gyrﬂheﬁé ke AfatefidlSBREYfdr the M xed with
a synthetic resin material selected for the handle, and the handle 2 is
obt ai ned Hristle®loflthetdotisbruglsi n material. s o The cal ci um carbonate powder in
t he product conprises porous granules peculiar to the scallop shell powder
as a natural fhecandle? isléormeédogsinglachendissforating sghthptio desin nesterial ses t he
scal l op shell powder as a natural product, it has antibacterial or
ant i tangaibtaineddn suels acoanmer that a peoduit wbtdingd by pelveri@ingrshelisitaviriger i al  and
antifungal properties serve for suppressing proliferation of 15 bacteria
and fungicrystalioe stmetusaldendyt ofi caleiteplype strostura of caldum earlinaté és ixetl e 2 and
bristles 3 of this toothbrush, activity of bacteria and fungi is suppressed
by pol i sWiyashethedigresipimateriabselegieddeithe handie of the ieethitusbact eri al  and
oduct. conmmon to the natur duct. The

et Ur Al pr oa SLPIS PR GPE R A EBSOYSElINe S Bag o SPEN 888 o
nat ural - TORIRe of pa B AR ek Uoeda ote ingl e rredudmSeRabOubA b o
convers ed R 2 BB st 0br SHER Shisiey S GstBlh SRR MBRAR v ¢y °
brol i or Sfent rBmahpE SRR ek OSL SRR oL i SHaEhid BB RBINTT, pacteria
avi 1y, TREERrE SO, T SCIRR et s Gk PRIBRT LA o™t oot 1
decay whiftin prdddtarsy(steR dststamighes) ihe ddiGaIstitelas & expressed as

“swim in the sea” by vigorously ejecting sea water out of the shell by opening

25 and closing the shell. The scallop has a large shell ligament for enabling this
motion, while the shell itself is relatively thin and lightweight with a high strength.

Crystalline structural body of calcite type structure of calcium carbonate



5 WD 03/084364 6 numintained after the use. PCT/JP02/03634 Wile the
pr.oduct of the invention is a m xture of the cal ci um carbonate powder

conpri si MP /AR Hfrnul es, which is a shell powder haRfRYTROYE0A634 ne
structural body of calcite type structéire of cal cium carbonate, and cal ci um
oxi de 5 powder prepared by cal cining the cal cium carbonate powder, the
product may be an aqueous solution of this m xture. The product nmay
conprise only the cal cium carbonate powder or the cal ci um oxi de powder, or
an aqueolwssssioiast a toliacEousktructure & fomathe innercsurtaoenofdke deell, kildiandl e
conprising nore densely distributed antibacterial and antifungal substances
on t he suwarystalinawjrustural bodyohealcitd typet sirigturechf calcismasarbopateus sol ution is
m xed with the synthetic resin material for the handle, and the handle 2 is
mol ded f ragsumessa piatedika struciucevin the innaelayer of the shalithe corg laperindensel y
distributed antibacterial and antifungal substances on the surface may be
for med witb@ dingetion efitiieknessaf theghell)s Sivcethestrugiuras@dheaiintertsusfacegnt het i ¢
resin materjal for the bristle, and 15 the bristle 3 is nolded fromthis

mat er Pal .anghinner layenot Hie shelkaccopnisigr majar part fpertienserernt the surfape

> and br ilavarans igsteP i shiay. fiehaiis SHanarale his WnAnd FOENE htoduct o

enbodi ment - Adachiged Bova, B Stline eI BRty RECSGHe e sletiash body 4

Cayer s taiieabotadd sty & iliateBls B0t fa Bliorure s Which Toetld o as
dor oikebrystals e oy Bickel fha AnahobliiRe & K2 Ahebfe RRE“SL 1 o

the. e stIEt R iGha afifoeRfih thethnbEutacs SARE aftiad RNEREIGHY 0

surface %ellhmimé@g%e%m%cﬁﬁﬂaﬁbb of BAEMR type Stfudifel SUaiditiml mani festing

a useful effect sucCh 03/084364 7 as ti bacterial and antifungal ~

property dapbdatetissunrs a pPlalé-ikd trlcked r(Tlé?érsrTﬁtvm&w heedfeaiks digstafke coating

| ayer is not restricted to the coating hod descri bed above, and ot her

met hods srelaligred in the same lkirection ifmigghahhmilay%ﬁ@trdbmpé fike aylpwdbdE, coating
material nmay be possible. s In this enbodi nent, the coating |ayer nay be

formed byand thierdjrectionp obthecheedletlike drystelstarerifferent ammengtthe ldyershlia 2 or the
bristle 3. The materials for the main body 4 of the handle and the nmain
body1B ofthe limnardayariof the shalht Tharefare cthedhowdar dbtained hygpulverizingtia | ity
scallop shells is porous with the calcite type structure remain as described

below. On the contrary, calcium carbonate crystals are spread in a plane and

piled in other kinds of shells, and the powder prepared from these shells is not

. porous, although it exhibits pearly luster.

20 When the scallop shell is used as the raw material of the product of the
invention as described above, the shell disposed of as a needless waste after
removing the shell ligament may be utilized to enable the waste to be effectively
used. In the first step, waste shells are collected and are hardened by drying in
the sun. Then, the shells hardened by drying in the sun are pulverized to a

25  particle diameter of about 200 ym. The pulverizing method itself is not
particularly restricted, and an existing pulverizer may be used. The calcium

carbonate powder thus obtained comprises porous granules.



According to the invention, an al kaline environnment can be readily forned
in the oral cavity by polishing the teeth using the toothbrush of the
inventicnwovﬁﬁcﬁﬁgéﬁ ffective for preventing tooth decRYTHJPeAHHIEZ4i ng t he
activity of oral bacteria and fungi. D®ssol ved cal ci um conponents fromthe
product of the 15 invention applied on the toothbrush may contribute to the
gromh of the teeth. The invention also exerts a practically excellent

ef fect by enhancing the toothbrush's own antibacterial and antifungal
properties toAparhohthe calciutrmacarbonatsi powderndormprsing théporais granale.is WO
03/ 084364 PCT/JP02/ 03634 8 CLAIMS 1. A toothbrush conprising at | east one
of bri st |paced inaa sgtanhkiin, andds heated &t atraut H 080T dotusavevaitrainuéss toy

pul veri zing shells having crystalline structural body 5 of calcite type

st ruct ur Seyeraldiotirsita eblaliva galsiur axidecpowder. al enpriideicobf thesipventisn is r esi n

w th which a product obtained by pulverizing shells having crystalline

st r uct ur AbtavAY Ryrmixdngtheccalgiyai exide powder ghdaldummsarbenatequowdes. ni xed. 2.
A toot hbrush nprising at, | east one of bristles coated with a coating 1 o

mat er Pal  cont dilgi RIGABCtIB dixed with: & swathelic resin wmatesiaksplested fer thevi ng

or 3 handBUBSaRg e PRSIt ARfaiackhy Ut ing oSy RGIATIS- obi ai ned by
St vt ur o eelietRa e iRt L Pres bt bosiian Atsnidindk or difeyiee O ai m 1
corpr i o1 3 pRPd I TXHT it fufheile eRu neferid sl el B 16° B pniine
iuct ur athe%%ﬂ}ﬁle'\j\% i£ebaids % %)lloﬁéé%é %sﬁ%ﬂ{aﬁéﬁ%m um carbonate and a

ci um oxI de powder prepar I"CT ni "0 cal ci um carbonat e

pz‘r’]‘d%a Alcj).r AaRTﬁ@Wgﬁ(ﬂrgéggﬂé éﬂ%(wrgé}qn @%bhﬁd}m tomprises porous granules
o _
a} xsni d_Zjezaligpioctbeehiap §ﬁéwawabPa$ %ﬁ%ﬁﬁ%ﬁ%ﬁ%ﬁ%@?hﬁ &al ca] ca] ca

] ca] ca] ca] ca] ca] cRa] cRa] ca] cal ca]cala a) caJ ca] ca] ca] ca]

ca] ca] ca]Sia¢e shiclprsduct omiprisks Me st slRlcstetilmddralsca Hhfirhcbeatcal cal cal ca
]cal4rh[: Q chuw m

N T} x svasdandibactdriah be ahtifahgal prepealesadarainon]teahe abtahipiodatt adeed ca] cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! ' " q" ##P$$9% %o

& && W' 'antibaetesial g pntifungabpropextiss serdg lforduyriresding pesliferationlof a] ca] ca] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal!-g-../1/q
| ~1 1 LB0zdweterjaland furygh2 ShveEstb® product is exposed on the surfaces of the handle

4_444H5} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calc
a] ca] ca] ﬂﬁ%@ﬁa @é}@&}@d%b&pﬁaﬁ@wlb’aﬂ%&ﬁ”a and fungi is suppressed
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The calcium oxide powder is alkaline, and also exhibits strong
antibacterial and antifungal properties. The calcium oxide powder is converted
into calcium hydroxide by the action of water in the oral cavity when the teeth is
polished using the toothbrush of the invention, proliferation of the bacteria and

25  fungiis suppressed, or the bacteria and fungi are killed, by creating an alkaline
environment in the oral cavity. Therefore, the toothbrush is quite effective for

preventing tooth decay while sanitary conditions of the toothbrush 1 is



10B 10B \  CaBnV' 1098 $1098& ()-!,"109BB& ()-nlglovB& ()- |!109B& ()-4
109B& ()- 1109B& ()- /! o dEMN ' 10%3$109B& ()- "#109B& ()- t109B& ()-
109B&' ()-W91Q)3/B?§P‘(§64 Lg1l09B& ()-30 y aaBmiV ' 1098 10%BRCT)IPP3109834 () -
-1 10988 ()- , #109B& ()- ! nF(FA0YBBE (6-S& 109B& ()-XnbC 10% ! 10% & ()- &
10B 10B 10B<s109B& ()- 9m 109B& ()-9l 7109B& ()-5"109B& ()- 4] aBnbC
10% | S10% & ()-y10% & ()-#10% & ()- 10% & ()-m
10% & ()-!'110%& ()- &HDaBmbC 10% 10% & ()-10% & ()-10% & ()-3
1 10% & ()mbigtdioed aftet jhevidl% & () - EaBmbC 10% , #10% &' () - ]
1 3(%0%p/ p/ & &;j S&10% & ()-s$' 110% & ()- 3"#10% & ()- L @0% & ()- ndYNC
10% 10/ 10/ 10Nkt groduct oflibegigvention ig s mb&dr@ ¢fthe caléiurdabdnate
-10% & () -4rdEYNC 10% " 109B& () - o . .
powder comprising porous granules, which is a shell powder having crystalline
structural body of calcite type structure of calcium carbonate, and calcium oxide
5 powder prepared by calcining the calcium carbonate powder, the product may
be an aqueous solution of this mixture. The product may comprise only the
calcium carbonate powder or the calcium oxide powder, or an aqueous solution
of calcium carbonate or calcium oxide. The handle comprising more densely
' distributed antibacterial and antifungal substances on the surface may be
10 formed when the product as an aqueous solution is mixed with the synthetic
resin material for the handle, and the handle 2 is molded from this material.
Likewise, the bristle comprising more densely distributed antibacterial and
antifungal substances on the surface may be formed when the product as an
aqueous solution is mixed with the synthetic resin material for the bristle, and
15 the bristle 3 is molded from this material.
While both the handle 2 and bristle 3 are molded from the material in
which the product of the invention mixed, any one of the handle 2 and bristle 3
may be molded from the material with which the product of the invention mixed.
Figs. 2 and 3 show another embodiment. In this embodiment, a coating
20 layer 5 is formed on the surface of a main body 4 of the handle 2 of the
toothbrush 1 as shown in Fig. 2, and the coating layer 5 is also formed on the
surface of a main body 6 of the bristle 3 as shown in Fig. 3. The coating layer 5
is formed by mixing the product as a powder or an aqueous solution with the
coating material, which is applied on the surfaces of the main body 4 of the
25 handle and the main body 6 of the bristle.
Providing the coating layer 5 containing the product on the surface of the

handle 2 and bristle 3 permits the toothbrush 1 manifesting a useful effect such
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y10% & ()as antidoterial-ang sHtPSigagrebeinCio BO Ybtaldddd & () -
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( )material and dipping into the coating material may be possible.
5 In this embodiment, the coating layer may be formed by mixing the
product of the invention in either the handle 2 or the bristle 3. The materials for
the main body 4 of the handle and the main body 6 of the bristle are not

restricted.

10  Industrial Applicability
According to the invention, an alkaline environment can be readily formed

in the oral cavity by polishing the teeth using the toothbrush of the invention,
which is effective for preventing tooth decay by suppressing the activity of oral
bacteria and fungi. Dissolved calcium components from the product of the

15 invention applied on the toothbrush may contribute to the growth of the teeth.
The invention also exerts a practically excellent effect by enhancing the
toothbrush’s own antibacterial and antifungal properties to maintain sanitary

condition of the toothbrush itself.
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| #sog ()SYPtneticyesiuwigy which.a pregiyatiobtaiped Ry pulverizing shells having

crystalline structural body of calcite type structure of calcium carbonate is mixed.

. 2. A toothbrush comprising at least one of bristles coated with a coating

10 material containing a product obtained by pulverizing shells having crystalline
structural body of calcite type structure of calcium carbonate, or a handle
coated with a coating material containing a product obtained by pulverizing
shells having crystalline structural body of calcite type structure of calcium
carbonate.

15
3. The toothbrush according to Claim 1 or 2, wherein the product is a
mixture of a calcium carbonate powder comprising porous granules which is a
shell powder having crystalline structural body of calcite type structure of
calcium carbonate and a calcium oxide powder prepared by calcining the

20 calcium carbonate powder, or an aqueous solution of the mixture.



