04 SEP 2003 | NTERDENTAL CLEANI NG TOOL AND MANUFACTURE THERECF BACKGROUND
"OE THE TMWNTJDN 1. Field of the invention The present invention mﬁ|$P35330
an interdental cleaning tool for insertion between adjacent teeth

effect cleaning of the interdental gap, and to a nethod for the

manuf acture thereof. 2. Description of the Related Ar_t An interdental

cl eaning tool fOWNTERRENTAIN CIEAMENG aPHGIc AND tMrtUFPACTEEE eBliegk6eani ng of
the interdental gap is fabricated by arranging a plurality of cirrate
menbers fabricated fromsynthetic resin along a deflected piece produced
by deflection of a single strand of wire into a "U" shape in the

| ongi tudi nal central portl%ﬂ“%%%xﬁ#@ﬁgkﬁg ed piece at a first
end and a second end there0 ' %ﬁﬁﬁ@ﬂgﬁﬁhgﬁied pi ece so that the
cirrate nenbers becone enbedded therein, and then severing the ends of the
cirrate menbers to produce uniformcirrate nmenber length, the article so
fabricated being attached via one end of the wire to a handle of
predeterm ned | ength fabricated fromsynthetic resin. I 0 4 SEP 2003
Apropos, in the interdental cleaning tools available conmercially, cirrate
menbers fabricat S h hn are enbedded in wre, and as the
Wi re on occasion flexes during use, and as the cirrate nenbers are

nor eover enbedded in this wre by neans of twisting, there may occur
deviation in the anchoring farce of the cirrate nmenbers to the wre,

‘nterdental ol cant nreary ABERLEoR RS By PR nentat ¢ loopingd o

i nterdental cleanin
rocess mh@ n.the. wir ef | ected |nto a "y
P - 581 for 1nsertioncLetween adjacent teeth to effect cleaning

of the interdental gap, and to a method for the manufacture

thereof.

2. Description of the Related Art

An interdental cleaning tool for insertion between
adjadent teeth to effect cleaning of the interdental gap is
fabricated by arranging a plurality of cirrate members
fabricated from synthetic resin along a deflected piece
produced by deflection of a single strand of wire into a "uUu"
shape in the longitudinal central portion of, grasping the
deflected piece at a first end and a second end thereof and
twisting the deflected piece so that the cirrate members become
embedded therein, and then severing the ends of the cirrate
members to produce uniform cirrate member length, the article
so fabricated being attached via one end of the wire to a handle

of predetermined length fabricated from synthetic resin.



shape, the cirrate nenbers are arranged along the defl ected piece g@? ﬁ?e
defl ected piece is twisted so that the cirrate nenbers becone enb%ﬁ 4 200
therein, and it is further necessary to attach the wire to a handl e of
predeterm ned length, resulting in the problem of conplexity of process and
high cost. Further, the use of exposed wire creates the problemof a |ack
of a soft sensat ABRORG&L NN the ihteudsnpflt vd eamdngr dhnialys alteciriabilas been
proposed previously an interdental cleaning tool that does not enpl oy
wire, bei ngofimericdatlag,i oirirase adnbaty faprncatdd etrion £¢6tRetheweyein this
has been proposed nerely in conceptual terns, the particul ars thereof

havi ng yet 348 &fHSHGOE S rW, L%u?'é@tﬁeptﬁfﬁé'%n [)%[I:%:s{lioi'ﬁgfﬁ.gxegfdu in

comercially devel oped. Wth t oregoing I n Vview, S an obj ect-of the

present ipnyention to .provide process for the nmanufacture_of an )

"t or dent af>or AT (Gt EALTTSTCRER: SRENBEFCaRAE 800888 Shokhis

proj ections conposed of pinnul ate nenbers and/or cirrate nenbers are
integraIIyWhBPgBH Pe8RFsQht RELBEL1Rgs| fherBe Maly CCHro G ti ayofin ddmsat i on
against the tissues of the oral cavity and elimnating any deviation in
extract i onafichoring fdmece gifnhheatErratbanamibers dio thieewieahename SYVMARY OF
THE | NVENTI ON The interdental cleaning tool pertaining to a first

i nvention tise agxthaet I8Nt PO e e (O r B i MEIEEs OF Fur ik Alider OF
projections on the peripheral face of a shaft nenber, wherein the

pr oj ect i oNng, ay e Ok Akt £ %mrﬂgﬁ{g; €2 ggg ?SLEEfﬁStEgr@Eiﬁg wife Shg{dJrember

and projecplons belng I ntegr romsynthetic resin. Accord?ng to
e bt vl St g B BEBELESTIEEIR A8 rd TE8b 180 EREL L ¥ ©
shape, the cirrate members are arranged along the deflected
plece, and the deflected piece is twisted so that the cirrate
members become embedded therein, -and it is further necessary
to attach the wire to a handle of predetermined length,
resulting in the problem of complexity of process and high cost.
Further, the use of exposed wire creates the problem of a lack
of a soft sensation against the tissues of the oral cavity.
There has been proposed previously aﬁ interdental
cleaning tool that does not employ wire, being fabricated in
its entirety from synthetic resin; however, this has been
proposed merely in conceptual terms, the particulars thereof
having yet to be suggested, with such a product remaining to
be commercially developed.
With the foregoing in view, it is an object of the present

invention to provide a process for the manufacture of an

interdental cleaning tool wherein a shaft member and



irntegrally nolded fromsynthetic resin, affording a soft sensation agai nst
the tissues of the oral cavity during use. Further, as the synthebk%EPQQMn
projections are integrally nolded with shaft menber, variation in
projection extraction force is eliminated. Moreover, as the projections
and shaft nenber constitute an integrally nolded structure, manufacture

i nvol ves aPFeieCtigmser comprosedl Ft upimgulates mememioeand/ ororgiaspoali ng
product using wire, thus affording reduced cost. \Were the projection is a

pi nnul at e menbers areadnt@gdall4 WoRdA02 el 9HTMAY DY edin Nding
projection is enhanced and projections are rendered highly durable.
According j hiat &r I i rial nkg S nd
i nventi on, ﬁf??ggPPo%éqgﬁgaﬁgﬁie Jggﬁgﬂghﬁgfd£%¢o$?gg§85mﬁfh%§%vﬁFﬁgs for
form ng prQj 1,0 i.tyated on parting,.faces thereof that intersect the
axis of neegEEy i edabBatind o RY eyl berohe SR imrciact nm Taree of the
codirectional with the axis. According to the second invention, a structure
i s possi bPENRHEALENMEMBREFaRrny CAFTaEe] BEMPERS -are arranged codirecti onal
with the circunference and axis of the shaft nenber, affording enhanced
cl eaning performance. The use of a split nold facilitates intricate
machi ni ng of nold cavities. According to the interdental cleaning tool
pertaining to a third invergy (85 ' haecopanel y pi nnul at e nenber
t hi ckness or cirrate nenber dianmeter, is 0.2 mmor smaller. According to
the third invention, maxi mumthickness for a pinnulate nmenber or dianeter
for a cirrate nenber participating in interdental cleaning is 0.2 mm or
irrate_pengber is rendered
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member mx{n@&%:&& kggsSénorincgérrdaén%:ariengféagil?ge %g(r)l having one or a
Plurality of projections on the péripheral face of a sharft
member, wherein the projections are pinnulate members and/or
cirrate members, the shaft member and projections being
integrally molded from synthetic resin.

According to the first invention, projections and a shaft
member for insertion into gaps between adjacent teeth are
integrally molded from synthetic resin, affording a soft
sensation against the tissues of the oral cavity during use.
Further, as the synthetic resin projections are integrally
molded with shaft member, variation in projection extraction
force is eliminated. Moreover, as the projections and shaft
member constitute an integrally molded structure, manufacture
involves a fewer number of manufacturing steps than does a

corresponding product using wire, thus affording reduced cost.

Where the projection is a pinnulate member, cleaning




exceeds 0.2 nmm pinnul ate nenbers or cirrate nenbers will |ack

flexibility, resulting in an unpl easant sensation during use. Acccﬂrlld'@g ﬂpg
the interdental cleaning tool pertaining to a fourth invention, pro? C% n
~length is 0.5 mmor greater. 4 0 4 SEP 2003 According to the fourth

I nvention, projections are 0.5 mm or greater in length, affording

adequat el yPERKRETEACEl cbYii p pedividuate.pi¥izet pon| dct | enhahsed@hoah8r
than 0.5 mm the excessively short Iength of the projections, which

parti ci pat projecitibesderearenieaaiantigheyuldusaibl edi M ni shed cl eani ng
performance. The interdental cleaning tool pertaining to a fifth Invention

contered about { hecorat po sy BATREIACRT clltdind Bl BELAERRRG£S "

centered about the shaft ™ nmenber bein a

menber dengi | Lal _directi.on of the shaft npenber being at |east 8
per 1 mMm o? S%ndd-{%.lng%@g#ﬁ?hgﬁoget%&%sf?ﬁeiWé{‘]ﬂaq BA1DgihRatdr oiekdrd
density centered about the shaft nenber is at |east 3 per 3600 and cirrate
nmenber den‘%Jrf’g/ FAVEhdesxtor doradiidpriedicianaft situabed on giartteasy 8
per I mm thereby affording sufficiently good cleaning perfornmance. \Were
pi nnul at e FRederthiereef ythat imtwrddon theoexISUF dhe isHARE mMEMREF glensity
is less than 8 per 1 mm the resulting inadequate pinnulate nmenber/cirrate

menber denmi paming Fasekt therebfitliahesteCLARERE tASHAA! FRPR S HLGGArdi ng to
a

the interdental cleaning tool pertaining to a sixth invention,

proj ection CONPrAGSSrdidy o}tgct'l?€ Neela Eclﬁqgg%&io g ; ;tfxé% a%e irrﬁrrsger

and a branch menber(s) integra - forned erew t'h'a .
he e H T TG Sn 0 SRRty b SE bR B SSERY 1

codirectional with the circumference and axis of the shaft

member, affording enhanced cleaning performance. The use of

a split mold facilitates intricate machining of mold cavities.

According to the interdental cleaning tool pertaining to

a third invention, projection size, namely pinnulate member

thickness or cirrate member diameter, is 0.2 mm or smaller.

According to the third invention, maximum thickness for

a pinnulate member or diameter for a cirrate member

participating in interdental c:leraning is 0.2 mm or smaller,

whereby the pinnulate member 'or cirrate member is rendered

flexible so as to give a pleasant sensation during use. Where

pinnulate member maximum thickness or cirrate member diameter

exceeds 0.2 mm, pinnulate members or cirrate members will lack

flexibility, resulting in an unpleasant sensation during use,

According to the interdental cleaning tool pertaining to

a fourth invention, projection length is 0.5 mm or greater.



0 4 SEP 2003 branch nenbers participate in interdental cleaning, increasing
t he nunber of points of contact with the tooth, thereby affording f%iggﬁﬁ
enhanced cl eani ng performance. According to the interdental cleaniﬂé
pertaining to a seventh invention, the shaft nmenber has a core el enent
consisting of a material having a flexural nodulus higher than the
flexural modul usAotoriiéngf boetkatfometh symidietion / qaiojectiaibicas ly. 5 nsert
nol di ng or two-color nmolding. In the seventh invention, "core el ement

consi sti ngmaforgieheeiral n havigia aafféﬁdm@lad@aqaw&ﬂm&acé@%rietam
fl exural nodul us of the aforenentloned synthetic résin natur

I ncl ude al s e.synt he resin terlal as
wel | . |2?%€% ﬁgﬁéﬁﬁg re ers t égﬁégfégg ?ﬁ?ﬁi?ﬁet§8pe OaPe it €

wised in a nold a nthetic resin material then flowed into the nold;
t wo- col or %?ﬁ?ﬁbv?éfeﬁslz oxl, lengthcet ShghRFRIACEhRNE o ich PR Cipatter med
first , followed by nolding of other portions, including projections.
Accor di ng i tinterdental | wieaning, presettsonin wiiistinizled cicpataing

i nterdental cleaning are endowed with good flexibility, excessive flexion
of the shaglérfenbances prevented, and shaft nenber strength is increased.
According to the interdental cleaning tool pertaining to an eighth

i nvention, the nﬁ{é“hﬁ‘tei:@&ni:ﬁ@ Qﬁre% nﬁ%%ﬁg?égfﬁiﬁﬁﬁﬁt ,ﬁen;)egi' th

synthetic resin having a flexural nodul ds an t exuraF nodul us

Y h SEP 2003 d
The o ght e CroBtAR UEST1080 8l s bTurePErdett PRoTRELRRe aritPoan:

the eighth I nvention, projectrons eani ng

are endowed mntf good f|eélbl|lty, excessive flexion of the shaft menber
i s prevent ed‘l ate member density centered about the shaft member being

at least 3 per 360° and cirrate member density in the axial
direction of the shaft member being at least 8 per 1 mm of length.

According to the fifth invention, pinnulate member
density céntered about the shaft member is at least 3 per 360°
and cirrate member density in the axial direction of the shaft
member is at least 8 per 1 mm, thereby affording sufficiently
good cleaning performance. Where pinnulate member density is
less than 3 per 360° or cirrate member density is less than 8
per 1 mm, the resulting inadequate pinnulate member/cirrate
member density will result in diminished cleaning performance.

According to the interdental cleaning tool pertaining to
a sixth invention, a projection comprises a projection proper
connecting to the shaft member and a branch member(s) integrally
formed therewith and extending in a direction that intersects
the axis of the projection proper.

According to the sixth invention, projections proper and



and shaft nenber strength is increased. According to the interdental
cleaning tool pertaining to an ninth invention, the material for WQeﬁyomm
el enent of the shaft nmenber is netal. According to the ninth invention,
there is no a twisting process, as with interdental cleaning tools using
wire, and thus the core element may be conposed of a highly rigid materi al
such as PREMRChMeRbegisRaTE] hpakadmninterdantaj gheaping, Invrgasing wire
material that will be subjected to a twi sting process nust have

appr eci abltehe| ongheicomf wppdhtpr edi udestabé usitlof thei ghdgth| gitthewiebs
materials; here, the fact that the core elenent is sinply subjected to

i nsert nol&fferdBaystifeie ethaibea féﬁ&f%e?éﬂfoﬁﬁnﬁé.used- The use of
highly rigid netal also allows the dianeter of the inserted core el enent

to be thinner. ' . | L+ NLs T QVs, .), an
I nt erdent al cle?r%ér%d]tquoggﬁ@s%r}éﬁggcwo%e 16%‘3%‘@}%89%%% errlggyAJbelnrsgtsFt%ored
by immersing it in hot water. Accordjng to the interdental cleaning. tool
per tai ni ndp { 5eVER RN AR VISP oENg hSheRks MeRHATer RS Aol GREF f FARTERT
synthetic resin having a flexural nodul us higher than the flexural nodul us
7 a 4 SEPcCBuBslgilnthefsgmaariak davingadf Iexurad moydles ihehempbans

nol ded integrally with the projections. According to the tenth invention,

t he shaft thentiErexanthl praajwelis @l e dforeneagthdbhgd nsydédetuscngewihhi n t he
nold one synthetic resin for the projections and another synthetic resin

for the shafdausdsy inditahylaihgodi figo PbdBOL MoldinRL! | ZAStIRS seBhkhas

I ncreased strength of the shaft nenber and affording a pleasant sensation

during cl gaRidit Al WoekbidiCei &Rt £6A1ELTH! Bt he Ad¥&F oD RhvEL§2T! NT

tool pertaining to

flexural modulus higher than the flexural modulus of the
aforementioned synthetic resin” will naturally include metal
materials, and will include synthetic resin materials as well.
Insert molding refers to a process wherein the core element is
vised in a mold and a synthetic resin material then flowed into
the mold: two-~color molding refers to a procesé wherein the core
element is formed first., followed by molding of other portions,
including projections.

Aécording to the seventh invention, projections which
participate in interdental cleaning are endowed with good
flexibility, excessive flexion of the shaft member is prevented,
and shaft member strength is increased.

According to the interdental cleaning tool pertaining to
an eighth invention, the material for the core element of the
shaft member is synthetic resin having a flexural modulus higher

than the flexural modulus of the synthetic resin used for



an el eventh invention, the shaft nenber and projections are injection

nol ded from thernoplastic resin. According to the eleventh inventign, SER 2003
finished Interdental cleaning tool can be nolded easily by nelting
thernoplastic resin at a suitable tenperature and flowing the nelt into a
nol d. The product. will have softer contact against oral cavity tissues
than will I8t PHhtal cleaning tool having synthetic resin cirrate

el ements enbedded in wire, as in the conventional art exanple. According
to the interden®®candiqy rget bbe gdgbibnilfyendion + \@r9iect IRt Viaheht he
shaft nmenber and the projections are injection nolded froma thernoplastic
el ast oner .padeiciaribaige t Ont ha terdehnttall vledniong dhe endepteidondlth rgoodery of
the thernoplastic el astomer prevents permanent bendi ng of the shaft

menber, @@Qéﬁ%ﬂéﬁé}‘)} beBakselastidiiion offthe! sifa SO etbetONd pebvagtinst oral
cavity tissues. 4 SEP 2003 According to the interdental cleaning tool
pertaining_t a thirteenth jinvention, the s menber and projections are
i njecti on%r?o(ffh(féﬁ &n?rrgb%lhesrtn%%q%tsl? i+° rle%cflfle%r hernopl astic el astomner
havi ng fl exural _nmodul us of 6000 kgf/cn? or. above, and nmelt flow index of
8 0/ 10 min or aBGROTUNGEE: ThE (5 teHLentAL CLATRLAAART SRT tAABIEAFR
menber and projections resist bending owwing to a flexural nodulus of 6000
kgf /cnz @n Aot dayentdanenddecthakgrdafi iy ther apre. ehemapt tof | B i ndex

of 8 g/10 m n or above gives synthetic resin good flow when filling the
nol d, el i et mendtdexr tisshwodtah. the cavities and giving a good nol ded
shape. Wiere flexural nodulus is below 6000 kgf/cn2, the shaft wll not

insert’ well bet weerdi®Rf Roovhdth ity Radeataba ,sthepetis ndheresi@tingl ow
index is below 8 g/10 mn, synthetic resin will have poor flowinto the
process, as with interdental cleaning tools using wire, and thus
the core element may be composed of a highly rigid material such
as piano wire, precluding bending of the shaft member. That
is, wire matefial that will be subjected to a twisting process
must have appreciable elongation, which precludes the use of
highly rigid wire materials; here, the fact that the core
element is simply subjected to insert molding means that a
highly rigid material can be used.

The use of highly rigid metal also allows the diameter
of the inserted core element to be thinner. By using a shape
memory alloy (e.g., Ni-Ti alloy, etc.), an interdent.al cleaning
tool having become bent through use may be restored by immersing
it in hot water.

According to the interdental cleaning tool pertaining to

a tenth invention, the shaft member is molded from a synthetic

resin having a flexural modulus higher than the flexural modulus



nold, making it difficult to produce projections of the desired length. A
hi gher nelt flow index is desirable, with 15 g/10 min or above bei nj SEP 2003
preferred, and 25 g/ 10 mn or above being especially preferred. According
to the manufacturing nethod pertaining to a fourteenth invention, an

i nt erdent al cleaning tool is manufactured using an injection nold divided
into two settihensynihgkdctresiniusasd fiogetBpaproneabdpnsAcend disngoldedhe
fourteenth invention, an interdental cleaning tool whose shaft nmenber is
provi ded wvintegraplly aritly tld projectiems. nay be nol ded using a nold having
a sinple 9 0 4 SEP 2003 construction. According to the manufacturing

met hod pertai ni ngddrdrd fleeheh teRtdNinQRntadn Nidedenadt mbABRINgnoo! is
manuf actured using an injection nold split into three or nore sections

The nunber e ey SREp IR et SR a1 i h TR i Bl

whose shaft nber is,provided wth a plurality of. projections my_ be

i ncr eased.sykgfﬁ%%ﬁeﬁﬁgtﬁ%r ﬁﬁﬁlﬂ%&l?ﬁ?ﬁ%“‘ﬁﬁ"ﬁo%mﬁ*é?gﬁi‘J?W}E‘ec‘bl%re§F?t eenth
invention, an interdental cleaning tool is nanufactured using a nold

havi ng a gax thg skafi gember, beiebyezffonding mblable) prodiesdiiiomssasin t he
sixteenth invention, "parting section" refers to both mating portions for
openi ng twed Inalsd iamteasteidn g trenpittne fothehehsafilti menbed antl agedrfiong
opening the nold. According to the sixteenth invention, as a nold section

is filledanigileanaith ldisdtadn aidh P SRR 1nd bdewddh dtRECEEOPN . Can escape
to the outside through gaps in the parting section,

According to the interdental cleaning tool pertaining to
an eleventh invention, the shaft member and projections are
injection molded from thermoplastic resin.

According to the eleventh 1inventicn, a finished
interdental cleaning tool can be molded easily by melting
thermoplastic resin at a suitable temperature and flowing the
melt into a mold. The product will have softer contact against
oral cavity tissues than will an interdental cleaning tool
having synthetic resin cirrate elements embedded in wire, as
in the conventional art example.

According to the interdental cleaning tool pertaining to
a twelfth invention, the shaft member and the projections are
injection molded from a thermoplastic elastomer.

According to the twelfth invention, the exceptional
recovery of the thermoplastic elastomer prevents permanent

bending of the shaft member, and the exceptional elasticity

affords softer contact against oral cavity tissues.



all owing the synthetic resin to migrate up to the end of the nold section
wi thout the need to provide a special gas vent opening, thereby ojKF2003
proj ections of desired |length. According to the manufacturing nethod
pertaining to a seventeenth invention, an interdental cleaning tool is
manuf act ur ed usiugg a ‘iﬂl it mold having cavities for nolding 10 0 4 SEP 2903
proj ections situArEATOHRG YathenirEekden il cHearHag tardrrektaining taxi s of
the shaft menber. According to the seventeenth invention, intricate

machi ni ng 8ftRipteenthtinvénthont i dee whakl empdm@es] girogesyliions maled may
be acconplished readily, whereby it is a sinple matter to create a split
nol d for pinyedtngnampldeadlfiom o HHeAnRGIT0NSic HediG i€ thekhbphakeqee of
the shaft nenber so that manufacturing costs for the interdental cleaning

tool may bglaseswsehavitd HQlex@as @Bﬂﬁiﬂk 5P fodRY c‘ErP;o Qe Gllg

through a gap between the parting taces , allow ng e synthetic resin to

mgrate up,t e e cayit i t hout _the need to provide a special
gas vent o%exﬁ?%g.f%\giﬂ%%yn%ﬁ %eg%;g‘v: BEP P 9§8Y'§10ed under negative
pressure for noldi ng.. Accaordi ng to the manufacturing nethod pertaining to
an eighteenth il?ﬁféﬁ‘fq’d?ﬂ toEhepthirkeenthaknyen tiems the shasih vembero 2 nm

in adirection intersecting the parting faces thereof . According to the

ei ght eent P RIRIesH iy diesd siebredingpowjingt tors filexuraldmpdatluenodf t he
axis of the shaft nmenber is small, viz., 0.1 to 2 mm so that it is a

si npl e mat&alo kyf iondr ensabdve andvhee AendEesaihyr®h iye aurabl edrl r anged
over the entire | engthw se extension of the shaft nenber. According to the

manuf act umielgt RO R Fisng /10 alinnbeerass%h?io&@n&' Afnefilc! pLELHent al

cleaning tool is manufactured using a nold splif into three or nore

sections good flow when filling the mold, eliminating short shot in the
cavities and giving a good melded shape. Where flexural modulus
is below 6000 kgf/cm®, the shaft will not insert well between
teeth owing to inadequate strength. Where melt flow index is
below 8 g/10 min, synthetic resin will have poor flow into the
mold, making it difficult to produce projections of the desired
length. A higher melt flow index is desirable, with 15 g/10
min or above being preferred, and 25 g/10 min or above being
especially preferred.

According to the manufacturing method pertaining to a
fourteenth invention, an interdental cleaning tool is
manufactured using an injection mold divided into two sections
along the axis of the shaft member.

According to the fourteenth invention, an interdental
cleaning tool whose shaft member is provided with a plurality

of projections may be molded using a mold having a simple



along the axis of the shaft nenber, the parting faces thereof 11 0 4 SEP
2003 being provided with cavities for nolding projections. According §EP 2003
the nineteenth invention, it is a sinple nmatter to formcavities for a
plurality of projections on the parting faces of a nold split into three

or nore sections, whereby an interdental cleaning tool having a plurality
of proj ectPBRETEFEAPBed codirectional with the axis and circunference of

t he shaft nenber can be manufactured at reduced cost. BRI EF DESCRI PTI ON OF
THE DRAW NGS Fi gAcdording freonthe/ imangfactoraggpmethbodapeesittaieing dfo an
enbodi nent of the interdental cleaning tool pertaining to the invention;

Fig. 2 is pifesbatgedifiechtoonl oA | it ddaddtdn FeBearingi 9tod1i s i& front
view of the interdental cleaning tool of the inventioninits entirety;

Fig. 4 giv | i j : 0k d} Ss r ement
of Yihe. [ntEraEeetated AR BHC 1R JpCEh AR HIELL Ui Gl T
of an injection nold. show ng the ufactugrin thod for the interdental
cl eani ng t%ﬁﬁééﬁn?h%lo?%V§%T%%ﬁ%sF?%? ei§h3£te$§%E8Frve view of first

mol ds for the 12 0 4 SEP 2063 interdental cleaning tool of the invention,
split along the 266%rdig9 1t Shar fifEppath dnyentian qnthe | pumpari gad

di agram showi ng the size of the interdental cleaning tool;
density of projections of an interdental cleaning tool whose

shaft member is provided with a plurality of projections may
be increased.

According to the manufacturing method pertaining to a
sixteenth invention, an interdental cleaning tool 1is
manufactured using a mold having a parting section in a mold
section for molding projections. Ih the sixteenth invention,
"parting section” refers to both mating portions for opening
the mold and mating portions of the split mold not used for
opening the mold.

According to the sixteenth invention, as a mold section
is filled with synthetic resin, gas present in the mold section
can escape to the outside through gaps in the parting section,
allowing the synthetic resin to migrate up to the end of the
mold section without the need to provide a special gas vent
opening, thereby giving projections of desired length.

According to the manufacturing method pertaining to a
seventeenth invention, an interdental cleaning tool is

manufactured using a split mold having cavities for molding

10



Fig. 8 depicts another enbodi ment of projections of the interdental

cl eaning tool of the invention, (a) being a front view and (b) lﬁgﬁg ﬁUB
transverse sectional side view, Fig. 9 depicts another enbodi nent
projections of the interdental cleaning tool of the invention, (a) being a
front view and (b) to (d) being transverse sectional side views; Fig. 10
depi ct s andfPI¢CEHBBE| 2 tsrd pRop T bk dpcehehereet itdhak dntersgsitag t ool
of the invention, (a) being a front view and (b) and (c) being transverse
sectional theleaxiswef the.sHaft smembeont vi ew depicting anot her enbodi nment
of projections of the interdental cleaning tool of the invention; Fig. 12

is a side view deftetditgg and haheenpedidiilenth PHAVRSILIORS Ofinthecate
i nterdental cleaning tool of the invention; Fi 13 shows | ongi t udi nal

g.
secti onal ' | Clqls i t r
portion ofrﬁétiﬁlgin%qu\ g&d%%@%%ﬁ%&n?%g@ %%f;f@%g Oﬁiﬁﬁé,fg%{ﬁ%ﬁ? E%gé gﬁﬁ ghows
representative diagrans of nol di of the jinterdental cleaning tool of the
i nventi on "E%]r‘ﬁ&agy ?%??%“P%%?}%@%&%Wn i‘f’ﬁeh’e‘x‘iﬁél A FHRRIEMAEEET 15 s
a representative diagramof a nold enployable in the nethod for

manuf act urfh§naRd e At ddnmaldct eamuay diarg apbuvabiby zgpprefechions

i nvention; Fig. 16 is a representative diagramof a nold enployable in the
nmet hod f orakemaf atherr i eprevet émrecelenvfl theanshgftoohnembért heoi ntkati on;
Fig. 17 shows a representative diagramof a nold enployable in the nethod
for manuf asdnufagtiting ieyiemcd thnd aatidgdnmaell efldahd nghvwenl Aay beg. 18

Is a representative diagramof a nold enployable in the nethod for
nmanuf act urddihddi®. | FRtHRAH,aha s pRJYULHE 1A% cavity can be vented through
~a gap between the parting faces, allowing the synthetic resin
tomigrate up to the end of the cavity without the need to provide
a special gas vent opening. Cavities may be deliberately placed
under negative pressure for molding.
According to the manufacturing method pertaining to an
eighteenth invention, the split mold has thickness of from 0.1
to 2 mm in a direction intersecting the parting faces thereof.
According to the eighteenth invention, spacing between
prcocjections in the direction of the axis of the shaft member
is small, viz., 0.1 to 2 mm, so that it is a simple matter to
increase the number and density of procjections arranged over
the entire lengthwise extension of the shaft member.
According to the manufacturing method pertaining to a
nineteenth invention, an interdental cleaning tool is

manufactured using a mold split into three or more sections

along the axis of the shaft member, the parting faces thereof

11



of the invention; Fig. 19 is a representative diagramof a nold en‘ml gs;ﬁbiuﬁﬁ
in the nethod for manufacturing the interdental cleaning tool of ﬁ
invention; Fig. 20 is a representative diagramof a nold enployable in the
met hod for manufacturing the interdental cleaning tool of the invention;
and Fig. 21 is a rqﬁéfsentative diagramof a nold e able in the nethod

] ; | | oyapl
for manuf REFF RFTHEIGhIE R AL Nt o T%‘Fln%fggﬂég?ﬁ%‘éﬂﬁon.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The enbodi ments of the invention
are described Heraindigidovonitiie mdfetgrieth cinventitewnphhyifagadsanpAgs.
Fig. 1 is a front view depicting principal elenments of an enbodi nent of
t he i nt er dedt tér e Edirmgcavot iper fai i nolural ithe ampetjeetidnsgon2the an
enl arged section along line Il- Il in Fig. 1; and Fig. 3 is a front view of

the entir giaptdlfly OrdeeFFoR093md g PhSRIgRRtd 1HRAI AW hoLs SBBRLLASS
plurality of ciTtrate projections 2°". arranged at desired intervals on the

peri pheral_.surf.ace of.a shaft mper _1.codirectional with he ..

G 1 cunt or cIST SN ki SRr AR T IR pl il o R g g e ey 8,

mol ten synthetic resin; and a handl e_ 4 of_gredeternined | engt h integrally
formed w BFIIRCHRRT RFFIFLDr FRLLIERGFEoNARnb¥Ath S ¢ er 22Y%has
the sanme contour, for exanple, a dianmeter of 0.5 nm fromthe basal end to
t he di st alcigrehmirirerste of hine shyf baegdsimaan heongpnfactaredmigraduced goi ng
fromthe basal end to the distal end thereof. The cirrate el enents,

nanely, pragssciions 2 ... each conprise, for exanple, four projections
proper 21 ... extending

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view depicting principal elements of
an embodiment of the interdental cleaning tool pertaining to
the invention;

Fig. 2 is an enlarged section along line II-IT in Fig.

Fig. 3 is a front view of the interdental cleaning tool
of the invention in its entirety:

Fig. 4 gives partial side views of cther embodiments of
the branch element of the interdental cleaning tool of the
invention;

Fig. 5 is a side view of an injection mold, showing the
manufacturing method for the interdental cleaning tool of the
invention;

Fig. 6 is a perspective view of first molds for the

12



radially at a phase difference of about 90, and projections proper 22 ..

situated between these projections proper 21 ". extending radially)atSEa 7003
phase difference of about 45 with respect thereto; these projections
proper 21 ... , 22 ... are provided integrally at desired intervals along
the axis of shaft nenber 1, as shown in Fig. 1. Projections 2 ... have a
circul ar d“b'%%rg%{!ﬁ’%r?letalﬁ’énng%‘hJePgr“t%éPéf&PtB@inngSWQt Aee8 thaaxigng
preferably 0.05 to 0.15 mm Projections 2 ... are 0.5 nmor greater in

| ength. DBehsthe shapropewbéons 2 ... is at |least at |least 8 per 1 mm of

| ength in the direction of the axis of shaft nmenber 1, with the intervals
bet ween proj ectipng. 7 is. arﬁhMﬁstbatsbafaleﬁ@ﬂmrsrﬁwﬁlglih@ 41 5ERB£70H3 being

0.1 to 2 mm Projections proper 21 ... conprise at |east one, and
preferably; @té’i-&'éﬁ#éiycféan{’ﬂ nebo £ J enents 3 forned integrally, therewith
and branching out from pI‘Oj ec I ons proper 21 ", in an intersecting

t th b tg 3"
o tandera retanh depagnd! Snalues ks biaRE bl s fhdtatns, 2 fne

proj ections pro ... in sets of four extending fromthe two sides of
each proj édtk %&%%brc@%ngaﬁgpésosftlaeomveasstwwfna) ted ngapef FPake as

projections proper 21 ..., 22 .... Branch elenents 3 ... have a circular
cross sectvimyw am@ Ob hnieeing tacroisbersy sebblvnauaideoviemt of
projections 2 ... Figs. 4(a)-(e) are partial side views of other.

enbodi nents of lmianch akpieBbsandthes amsodie e o d priyeRaiodl of. tReovi ded
with one branch elenent 3 extending fromeach side thereof at an angl e of

about 45 jift - RliRssL sﬁgéﬁ%g’a\%@&gsme o AReh £ 16n | €Y MWiSY aC¥EEREI On Of

proj ection proper 21; (b) shows projection proper
view and (b) to (d) being transverse sectional side views;

Fig. 10 depicts another embodiment of projections of the
interdental cleaning tocl of the invention, (a) being a front
view and (b) and (c) being transverse sectional side views;

Fig. 11 is a front view depicting another embodiment of
projections of the interdental cleaning tool of the invention;

Fig. 12 is a side view depicting another embodiment of
projections of the interdental cleaning tool ¢f the invention;

Fig. 13 shows longitudinal sectional front wviews
depicting other embodiments of the shaft member portion of the
interdental cleaning tool of the invention;

Fig. 14 shows representative diagrams of molding of the
interdental cleaning tool of the invention using synthetic
resins differing in flexural modulus;

Fig. 15 is a representative diagram of a mold employable

in the method for manufacturing the interdental cleaning tool

13



21 ... provided with two branch el enents extending fromeach side thereof
at an angle of about 45 at a nedian |ocation and a distal |ocati orf{affdnji]
the | engt hwi se extension thereof; (c) shows projection proper 21 ...
provided with one branch el enent extending fromeach side thereof at an
angl e of about 450 at a nedian |ocation along the | engthw se extension

t hereof; @ +Hdd)irshenGidg0) ection proper 21 ... provided with two branch
16 0 & SEP 2063 el enments extending fromonly one side thereof at an angle
of about 45* . Fie). 3bBois Prepeetentapiopedid@gram wfoui eld emEbayabbd de

t hereof with sem spherical branch elements 3 and wth a spherical branch
el ement 3isi thet mdthodt fier disnsacdmt i tbef interd¢ptel onbeppbpartodl | | |
may be provided with a single or a plurality of branch el enents 3.

Proj ecti o®d fhepdmvention:22 " and individual branch elements 3 may be

provided with crqQss sections that constrict 1a=§‘9i ng,.fromthe basal e to
the distal end FHSGreof? &FRQYS t Be TEREESPIERLEYOF a9 i 8fis %rd’ﬁéf 21 -

22 - and Individyal brapnch el enents 3 ' ed.at . i,stances
from the <BeleeAte Shrtnasrod. for Mofnegetik iRl ol atietadiedfioes
In Fig | 30dnRidy 3ol IdHIGR 95viehg ilodGation of an ejector (ejector pin).
Fig. 5 1s asi d“é—g(/i ew of an I njection nold, showing the manufacturing

met hod for an iplgrdegtd aCreppbssntaoiviayidifran B¢ aansld tewig @y 085€T | bed
above. The manufacturing nethod enploys a nold conprising a first cavities

51 ... fofintbReshathodenie mahufaeturd ngathti bstédPdental faregingdidans
proper 21 - , 22 - situated in a given plane, and third cavities 53 ... f
or branchoél ghentigv@rihrismchi ng out from these second cavities 52 - , an
injection nold 5 con}?ri_si ng first nolds 5a, 5b, 5%, 5d ¢ eat(id b’%di vi di ng
diametrical ly i Fig-i18, s a representative diagram of a mold employable
in the method for manufacturing the interdental cleaning tool
of the invention;
Fig. 20 is a representative diagram of a mold employable
in the method for manufacturing the interdental cleaning tool
of the invention; and
Fig. 21 is a representative diagram of a.mold.employable

in the method for manufacturing the interdental cleaning tool

of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The embodiments of the invention are described
hereinbelow with reference to the accompanying drawings.

Fig. 1 is a front view depicting principal elements of
an embodiment of the interdental cleaning tool pertaining to
the invention; Fig. 2 is an enlarged section along line II-

IT in Fig. 1; and Fig. 3 is a front view of the entirety.
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sections along the axis of shaft nmenber 1, and further conprising a third
nol d (not shown) conprising a fourth caV|ty 17 0 4 SEP 2003 (not smqﬁﬁp mﬁf
nol ding the handle 4 and split into four sections dianetrically ab

handle 4 is used as this nold. First nolds 5a-5d are provided by neans of a
machi ning process wth first and second cavities 51 and 52 for nol ding
one-fourth of tH%iiMhRHdsERle JRaTHAT Lo SOMPIigRs. fopligaldty of

adj acently situated projections proper 21, one-fourth of projections
proper 22 cinngltee prdippetibnvech - arcanged atofdesiredc Angegvadiss o phevi ded
to projections proper 21, and one-fourth of third cavities 53 incised
therei n. Igeriphdfah IFFRRCLIVE sheft Gheribést]l RIAAT oA-imhaApkitth aheng t he
axis of the shaft nenber 1. First nolds 5a-5d are further divided in the

axi al 5lba%lﬁff&5e§é@shm§%ﬁgérw£ a;}TdDEHE-ﬁlaht%t@ S0P EHER %@it 51a

.. It nolds) ese secon
51a

.. are Vld I ntao thICk S dependi n
Che numbeiom oAttt St d Hedahl E B RN 04" 58 Pred?ﬁgsausﬁgiduced
in the axial direction of the shaft nenber wi th the parting faces of

these secdf®gi dategrally fopmed withybhe basad BPS&F&&dQﬁ Reofbatdurt h

of first and second cavities 51 one-fourth of 52 ... , and one-fourth of
third cavmemder53d . .. incised therein. After being incised with one-fourth
of first and second cavities 51 ... , one-fourth of 52 ... , and

one-fourth of tghatt aremibérsiSBas. .the Spamé seantndrnpolfder Sdeample; ald ...
(split nolds) are assenbled at their parting faces and retai ned by four

mold 18. Qi4meERr288% Iehal, "&fsn tALIbSSWIVehd tHase aDtdal &l 8RESedRd
second nol ds

but xhay be designed to constrict in diameter going £from the basal
end to the distal end thereof.

The cirrate elements, namely, projections 2 .. each
comprise, for example, four projections proper 21 .. extending
radially at a phase diffe-rence of about %0°, and projections
proper 22 .. situated between these projections proper 21 ..
extending radially at a phase difference of about 45° with
respect thereto; these projections proper 21 .. , 22 .. are
provided integrally at desired intervals along the axis of shaft
member 1, as shown in Fig. 1.

Proijections 2 .. have a circular cross section, the
diameter thereof being 0.2 mm or less, and preferably 0.05 to
0.15 mm. Projections 2 .. are 0.5 mm or greater in length.
Density of projections 2 .. is at least at least 8 per 1 mm of
length in the direction of the axis of shaft member 1, with the

intervals between projections 2 .. along the shaft member axis
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5la ... - 51d ... together constituting first nolds 5a-5d. - Ml ds 5a-5d
are then connected with the third nold. The nold parting faces ar@4uﬁleM?d
- for expelling gas present in the cavities. For exanple, utilizing the

parting faces (mating faces) of second nolds 5la... - 51d ... (split

nol ds) , 6né 8a§ Rresent in first and second cavities 51 ... , 52 ... and
~third cavi PF&BY58-1 tocZnmpe expelled from first nolds 5a-5d as nolten

synthetic resin enters and fills first and second cavities 51 ... , 52 ..

and third cavitiBsojgctionsTipgopenrt iy f.acesiprifseseabndemsitdsonda and - 51d
may be provided with gas venting recesses 5 to 15 pm deep conmuni cati ng

with the dpsefierpblyi @ndureflittyrsot, anthmacendmenrst orwkd integdalay and
third cavities 53 ... to aid in gas venting. The parting faces of first

mol ds _5a- 5¢h@pewi bR 4md - aiRind ngf Bﬁt%&? g%&%ﬁ:ﬁ%ggu ggg}éi‘?%]é t..Pn nan. o

constitution descri bed above are ma

cleaning t ture_nay be acconplished by injecting nolten

synt hetic #ﬁi?ﬁg?ﬁ?%ﬁéhg%ﬁa?%g%?n5r§9?%§ﬁifg'an end of the third nold to
fill a fourth cayvit not, shown) , first cavities 51 ... , second cavifies
52 ... , and thit% HosFig- 2, bpanfhpkenefisy - agsl aityadedsasft
menber 1, projections 2 ... , branch elements 3 ... , and handle 4. During
manuf act ur'e¥0 adnedlimhetliocatdons ahorgs thel flienigthsdsendexaension 53f. . .
and third cavities 53 any gas present in second cavities 52 ... and third

cavities IraiectSm2adrE} 21i.s iaxpeltsed £t fowot gk t@aER e Flol Reef £H§
surface roughness on the parting faces of second nolds 5l1a - 51d ... and

through tshislgmafveath pgoijeeaIsasprapép WiNgt i 18enbheibdut Q%i'gw:[ﬂ'nin

consistently enter second cavities 52 ... and third cavities 5 and

fill themti bhAeqitind B8 AR jed ISAPYrBB8LI NG, W Lo Brah8AU feflndl St
and projections proper 21 °...7, 22 ... ,7an ranc
3 .. have a circular cross section, the diameter thereof being
about equal to that of projéctions 2 ...

Figs. 4(a)-(e) are partial side views of other
embodiments of branch elements.

(a) shows projection proper 21 .. provided with one branch
element 3 extending from each side thereof at an angle of about
45° 1in a phase shifted arrangement along the lengthwise
extension of projection proper 21; (b) shows projection proper
21 .. provided with two branch elements extending from each side
thereof at an angle of about 45° at amedian location and a distal
location along the lengthwise extension thereof; {c} shows
projection proper 21 .. provided with one branch element
extending from each side thereof at an angle of about 45° at

a median location along the lengthwise extension thereof; and

(d) shows projection proper 21 .. provided with two branch
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elenments 3 - extending fromthe distal ends thereof to the center of shaft
menber 1. As second nolds 5l1a 51d - may range In thickness from 0.0 §& 203
mm a plurality of projections proper 21 - , 22 - may be produced at short
intervals of from0.1 to 2 nmalong the axis of shaft nmenber 1, nmaking it
a sinple matter to increase the nunber of projections 2 - provided over

t he entir elentensi extefdistpffironeydry bneAsidec theéreafi iteanS2ngle aftfd
third cavities 53 ... are provided at the parting faces of second nol ds

5la ... apo\t l4sericake gﬂsﬁiﬁfb?écth@ﬁepﬁ@@@mbmybtﬂo&qd@% orABdcht hi rd
u

cavities 53 - may be acconplished with ease. rther, a plurality of types

f interd .eaning,t.qol L 3 | :
of inter td? sﬁe I 3}1&83::&?10 s.e“ﬁ%??x?zﬁ&%'taﬁ.e%B*%{?:g;ﬁlpg;l(éﬁem% ke aﬂﬁo%ﬂgﬁo 8y the

I nexpensi vé I mp mani pu proj ect’i ons

axis of the, shaft nber by using second lds 51a, 5 1d ... of differing
Tl ckness SoBEIGS DEROe LeReht 2 St ARk P S 4t ik heEROEar o
styrene, 1, 2 polybutadiene, olefin, urethane, ester, amde, chlorinated
pol yet hy| &F@Jesdiiprishyiransnorite; Bay2be0proSgdedond tdolayf$ingbeapbon, or
ot her thernoplastic el astoners; polyester elastoners are chiefly used. In

pref err ed pluaaliity dfYERENCH ereadmt?y/ 5. ex DuPont-Toray w il be used; this
synthetic resin material has the follow ng properties: a flexural nodul us

of 12800 kgf/cnrolac#ient Yroperoni he dunenet emdaigiessakhi Seahfchand a
melt flow index of 25 g/ 10 mn. Wiere this synthetic resin material is

used, sha%tlﬁ s 3ﬂm§w,et oviida ﬂtrpms%ggat%ﬂ%egﬁ'ggnéoﬁﬁgggcgranch

el ements 3 I be so us, snapping or bending o t ne r ~during
7o o oRihd, AR cRE HEER S0 NI BB R b Ve
distal ends of projections proper 21 .. , 22 .. and individual
branch elements 3 may be situated at equal distances from the
center of shaft member 1, with these distal ends being rounded.
InFig. 1 and Fig 3, 7 indicates the location of an ejector
{ejector pin).
Fig. 5 is a side view of an inje.ction mold, showing the
manufa_cturing method for an interdental cleaning tool having
. the constitution described above.
The manufacturing method employs a mold comprising a
first cavities 51 .. for the shaft member 1, second cavities 52
.. for projections proper 21 .., 22 .. situated in a given plane,
and third cavities 53 .. for branch elements 3 branching out from
these second cavities 52 .. ; an injectionmold 5 comprising first
molds 5a, 5b, 5¢, 5d created by dividing diametrically into four
sections along the axis of shaft member 1, and further

comprising a third mold (not shown) comprising a fourth cavity
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The reasons why the use of polyester elastoners is preferred wll be
apparent from Table 1. Table 1 gives nechanical qualities for syntlHatqfp
resin materials and service evaluations of interdental cleaning tools.

evaluations in Table 1 are for products having 0.5 mm shaft nenber

di anet er

manner,
HAx004x
to

e

and 11 mm shaft nenber length. Fig. 7 is an illustrative diagram
show ng t hinst shoeh )afor modddent the blagdlieng ahGaiplarodnted dur sébeiphecedi ng

and Table 2 gives specific dinensions thereof. 21 0 4 SEP 1003

a1 40P Xal1ly @boufl h4nd1® & 18 ase& as tHis arofa. 00(c) aaxx E=-

First molds 5a-5d are provided by means of a machining
process with first and secondrcavities 51 and 52 for molding
one-fourth of the circumference of shaft member 1, one-fourth
of adjacently situated projections proper 21, one-fourth of
projections proper 22 situated therebetween, one-fourth of
branch elements 3 provided to projections proper 21, and
one-fourth of third cavities 53 incised therein.

Fig. 6 is a perspective view of first molds 5a-5d split
along the axis of the shaft member 1.

First molds 5a-5d are further divided in the axial
direction of shaft member 1 into a plurality of second molds
5la .. , 51b .. , 51c .., and 514 .. {split molds). These second
molds 5la .. - 514 .. are divided into thicknesses of 0.1-2 mm
depending on the number of first and projections proper 21 ..,
22 .. to be produced in the axial direction of the shaft member,
with the parting faces of these second molds 5l1a .. - 514 .. each
being provided with one—fourth of first and second cavities 51
-, one—fourth of 52 .. , and one-fourth of third cavities 53 ..
incised therein.

After being incised with one—fourth of first and second
cavities 51 .. , one—fourth of 52 .. , and one-fourth of third
cavities 53 .. , split second molds 5la .. - 51d .. (split molds)

are assembled at their parting faces and retained by four mold
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retainers (not shown), these mold retainers and second mclds
5la .. - 514 .. together constituting first molds 5a-5d4. Molds
5a-5d are then connected with the third mold.

The mold parting faces are utilized for expelling gas
present in the cavities. For example, utilizing the parting
faces (mating faces) of second molds 51a ... - 51d ... {split molds),
any gas present in first and second cavities 51 .. , 52 .. and
third cavities 53 .. can be expelled from first molds 5a-54d as
molten synthetic res_in enters and fills first and second
cavities 51 .., 52 .. and third cavities 53 ... The parting faces
of second molds 5la .. - 51d .. may be provided with gas venting
recesses 5 to 15 pm deep communicating with the distal portions
of first and second cavities 51 .. , 52 .. and third cavities 53
- to aid in gas venting.

The parting faces of first molds 5a-5d and the third moid
for molding the handle having the constitution described above
are mated for manufacture of the interdental cleaning tool.

Manufacture may be accomplished by injecting molten
synthetic resin through an inlet provided to an end of the third
mold to £ill a fourth cavity (not shown), first cavities 51 .. ,
second cavities 52 .., and third cavities 53 .. to effect integral
molding of shaft member 1, projections 2 .. , branch elements
3 .. ., and handle 4. During manufacture, as synthetic resin
enters and fills second cavities 52 .. and third cavities 53

- , @ny gas present in second cavities 52 .. and third cavities
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53 .. is expelled through gaps resulting from surface roughness
on the parting faces of second molds 5la ... - 514 .. and through
the gas venting recesses, allowing the synthetic resin to
consistently enter second cavities 52 .. and third cavities 53
. and £ill them to the ends thereof, thereby ensuring uniform
length of first and projections proper 21 .., 22 .., and branch
elements 3 .. extending from the distal ends thereof to the center
of shaft member 1.

As second molds 5la .. - 514 .. may range in thickness from
0.1 to 2 mm, a plurality of projections proper 21 .. , 22 .. may
be produced at short intervals of from 0.1 to 2 mm along the
axis of shaft member 1, making it a simple matter to increase
the number of projections 2 .. provided over the entire extension
of shaft member 1. As second cavities 52 .. and third cavities
53 .. are provided at the parting faces of second molds 51la ..
- 51d .. , intricate incision of these second.cavifies 52 .. and
third cavities 53 .. may be accomplished with ease. Further,
a plurality of types of interdental cleaning tool having
different pitch may be produced inexpensively simply by
manipulating the pitch of projections 2 along the axis of the
shaft member by using second molds 5la .. - 514 .. of differing
thickness.

Examples of synthetic resin materials which may be used
are styrene, 1,2 polybutadiene, olefin, urethane, ester, amide,

chlorinated polyethylene, polyvinyl chloride, or

20
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polyfluorocarbon, or other thermoplastic elastomers;
polyester elastomers are chiefly used. In preferred practice
HYTREL® grade 2751 ex DuPont-Toray will be used; this synthetic
resinmaterial has the following properties: a flexural modulus
of 12800 kgf/cm®’, hardness of 75 on the durometer hardness D
scale, and a melt flow index of 25 g¢g/10 min. Where this
synthetic resin material is used, shaft member 1 will not snap
or bend while projections 2 and branch elements 3 will be soft;
thus, snapping or bending of shaft member during insertion into
gaps between teeth may be effectively prevented while yet
affording a pleasant sensation during interdental cleaning.
The reasons why the use of pdlyester elastomers is
preferred will be apparent from Table 1. Table 1 gives
mechanical qualities for synthetic resin materials and service
evaluations of interdental cleaning tools. The evaluations in
Table 1 are for products having 0.5 mm.shaft member diameter
I and 11 mm shaft member length. Fig. 7 isan illustrative diagram
showing the size of an interdental cleaning tool produced in
the preceding manner, and Table 2 gives specific dimensions

thereof.
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In Table 2, example B is preferred to A, and C is
preferred to B.

The desirability indicated here represents postulated
suitability giving overall consideration factors such as ease
of insertionr, organcleptic qualities, size of the interdental
gap to be cleaned, suitability to molding processes, etc.

Vinyl chloride resin, vinyl acetate resin, aromatic
polyketone resin, polystyrene, ABS resin, acrylic resin,
polyethylene, polypropylene, fluororesin, polyamide resin,
acetal resin, polycarbonate, polyester resin, cellulose
plastic, or other thermoplastic resins may also be used as
synthetic resin materials.

As indicated in Table 1, the thermoplastic elastomer
or thermoplastic resin will in preferred practice have a
flexural modulus of 6000 kgf/cm® or above and a melt flow index
of 8 g/10 min or above.

The evaluations given in Table 1 are for shaft member
thickness of 0.5 mm and shaft member length of 11 mm; where
the shaft member is thicker or longer, improved shaft member
strength and improved overall ratings may be achieved even
where flexural modulus is less than 6000 kgf/cm?.

Projections 2 .. and branch elements 3 .. of the
interdental cleaning toocl molded in the preceding manner have
cross sections that constrict from the basal ends towards the
distal ends thereof, whereby projections proper 21 .., 22 ..,

and branch elements 3 .. may be imparted with a suitable degree
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of strength and the tips thereof with high cleaning
performance of minute features during interdental cleaning
by means of inserting shaft member 1 into a gap between teeth.
As the distal ends of projections proper 21 .. , 22 .. , and
branch elements 3 .. are rounded, projections 2 .. and branch
elements 3 .. produce a soft sensation against the teeth and
gums as shaft member 1 is inserted into a gap between teeth.
Figs. 8 to 12 depict other embodiments for projections.
, Fig. 8(a), Fig. 9(a), Fig. 10(a), and Fig. 11 are front views;
Fig. 8(b), Figs. 9(b})-(d), Figs. 10(b),(c), and Fig. 12 are
side views.
| Fig. 8 depicts projections 2 .. composed of disk elements
2¢, a plurality thereof being arranged at desired intervals
along the axis of shaft member 1; Fig. 9 depicts projections
2 .. composed of pinnulate elements 2b elongated in the axial
direction, a plurality thereof being arranged at desired
intervals about the circumference of shaft member 1 in the
manner depicted in Figs. 9(b)-(d): Fig. 10 depicts projections
2 ..comprising both cirrate elements 2a and pinnulate elements
2b arranged in alternating fashion in the axial direction of
shaft member 1; Fig. 11 depicts the use of a plurality of
pinnulate elements 2b as projections 2 ... , a plurality thereof
being arranged at desired intervals codirectional with the
axis and circumference of shaft member 1; and Fig. 12 depicts
cirrate elements 23 extending along thelaxis of shaft member

1 at a location corresponding to the parting portion PL of
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N O 4 SEP 2603 In Table 2, exanple Bis preferred to A, and Cis ﬂ)‘réfﬂai gd
to B. The desirability indicated here represents postulated suitability
giving overall consideration factors such as ease of insertion,

or ganol ept &c et se¢¢ebon sispd. iaf ndibd | naedddnaing gamtegydad 164 efoenied
suitability to nolding processes, etc. Vinyl chloride resin, vinyl acetate

resin, arothérewiR8l YeEimie. el 8hbAtsPQ YEhHECREtARD 1RSI, dﬁfé&hanr esin,
pol yet hyl ene, pol ypropyl ene, fluororesin, polyam de resin, acetal resin,

pol ycar bongf fe rRALYERGE 14 C8LBs tERL Y 19%® perpendicular fashion the

lengthwise axis of the cirrate element 23. Other features and
operation are analogous to those of the products depicted in
Figs. 1 to 4, equivalent elements being assigned the same
symbols, dispensing with detailed description and operation
thereof.

Where projections 2 .. are pinnulate elements 2b, the
thickness thereof will be 0.2 mm or smaller and in preferred
practice 0.15 mm cor smal;er. The height (height in the
diametral direction of the shaft member) of pinnulate elements
2b is 0.5 mm or greater over the entire length thereof.
Pinnulate element 2b may be rounded at the apical portion
thereof to produce a semicircular section and have the same
given thickness from the apical portion to the basal end
thereof, as depicted in Fig. 10(c), or may constrict towards
the apical portion thereof, as shown in Fig. 10(b). In Figs.
9 to 11, a single or a plurality of pinnulate elements 2b may
be provided. Where the number of pinnulate elements 2b is
small (one or two)}, pinnulate elements 2b may be arranged in
a spiral configuration.

Where projections 2 .. comprise both cirrate eléments
2a and pinnulate elements 2b, these may be arranged in
alternating fashion in the direction of the axis of shaft

member 1, as shown in Fig. 10, and may be arranged randomly
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pl astic, or other thernoplastic resins may al so be used as synthetic rﬁﬁin
materials. As indicated in Table 1. the thernoplastic el astoner @&k SEP 2003
thernoplastic resin will in preferred practice have a flexural nodul us of
6000 kgf/CM2 or above and a nelt f lowindex of 8 g/10 m n or above. The
eval uati onalginéenthe Taklie lafde éDrcahpétenesbasr tdnaknessermfe®. 51 MM and
shaft nenber length of 11 nm where the shaft nenber is thicker or |onger,

| mproved shablicRTbess LI SAGRA R doMREAMRT e 1 TRl S dBbdiea

achi eved even™ where flexural nodulus is |ess than 6000 “kgf/

Projections 2 ... .and.branc | enent.s 3.... of th i nt er.dent al, cl.eani ng
Lool ol def ROTRARRFABRE 7 themREP IRgSAons, dent €Eeq i F1g Bkt o1
fromthe basal ends towards the distal ends thereof, whereby projections
proper 21 ... , 3 Fig. 8, pr@isriiense? enBkesdbsc-shagedilengnks&Fmith a
sui tabl e degree 24 0 4 SEP 2003 of strength and the tips thereof wth high
cl eani ng péfbrdingcbetten aleaninaperdomancrwintheadenadl moimeen if by
means of inserting shaft nmenber 1 into a gap between teeth. As the distal

ends of prereqeceisngr eper 21 ... , 22 ... , and branch elenents 3 ... are
rounded, projections 2 ... and branch elenents 3 ... produce a soft

sensation agai nSkntﬁfggeeg hegngh | @eﬂ@p%vt%h*}.g{otn Ghnhllatd RiGHegdd NLO a

gap between teeth. Figs. to 12 depicCt o enbodi ments for projections.

Fig. 8(a La, Fig._ 1 nd Fi.g...1L are front vi.ews; _FEi

55 F bserBpfipepilennihd ndrt Smandlihy ot Bl Prtliogt iy anld D,
depicts projections 2 ... conposed of disk_elenments 2c, a pluralit

thgreof EthﬂtEFgHﬁﬁédtgtP&@S%Fé&OPnP€F9§¥§%t§POng t he axispof shaf¥ menber

1; Fig. 9 depicts projections
In Fig. 12, beth projections proper 23 and branch

elements contribute to interdental cleaning, affording
further enhanced cleaning performance.

According the embodiments described above, shaft member
1, projections 2 .. , branch elements 3, and handle 4 have an
integrally molded configuration; however, in an alternative
configuration handle 4 may be molded separately, and the end
of shaft member 1 attached to the handle.

According to the manufacturing method described
previously, there are provided third cavities 53 .. that branch
off from second cavities 52 .. to allow for integral molding
of projections 2 .. and branch elements 3; in an alternative
configuration, however, third cavities 53 .. may be dispensed
with, providing first and second cavities 51 .., 52 .. to allow
for integral molding of projections proper 21 .. , 22 .

Figs. 13(a}, (b), and {c) are longitudinal sectional

front views depicting other embodiments of the shaft member .

27



2 ... conposed of pinnulate elenents 2b elongated in the axial direction,
a plurality thereof being arranged at desired intervals about the (4 SEP 2003
ci rcunference of shaft nenber 1 in the manner depicted in Figs. 9(b)-(d);
Fig. 10 depicts projections 2 ... conprising both cirrate el enents 2a and
pi nnul at e @lo@AaBnS of2Bhay Fateedcntadl LeeAatingd thaghbgnthe §RGedtidhn .
direction of shaft nenber 1; Fig. 11 depicts the use of a plurality of

pi nnul ate el enenpgggblﬁaprsﬁjog,gti’ @moldfln\%nﬁ-{rﬁéﬁ%{ ith)é.éﬂ%?ftgﬁfembgﬁj ng

arranged at desired intervals codirectiona axi s an
circunference_of shaft nber 1, and Fi 2 depicts, .cirrate elements 23
ext endi ng Igﬂa Fh‘éoﬁﬁi%f%'f'egﬁa? t+ %"1% T‘}’ed:tejél ¥ ERPEH S Bdnding to
the parting portion PL of 25 0 4 SEP 2093 a two-section split nold, and
havi ng i nt B§t&rigls JFeng « Aehdgher prlewiral chedndus than deewndthe a

direction intersecting in substantially perpendicular fashion the
| engt hw sesgritbedficthes in fioat Ehe i maidingghaft imemblegal wmekpandecapenst i on
are anal ogous to those of the products depicted in Figs. 1 to 4,

equi val ent 2el.eepbe behmglasskineghliPeesaBricsyFhehsridi £88RGI, NGrbiEh
detail ed description and operation thereof. \Were projections 2 ... are

I nnul ate gk t.S5 l.ck B b 2 r | er and
!Dn preferrggsﬁggaﬁlt%n%&% %n}:%f smal %gﬁg.%oewﬁg}egh??%éilg t iﬁﬁtgﬁtg
diametral djrection of,the shaft .nenber) of pinnul_ate el epents is 0.5
o gr eat EPTEbLBR RRALNe FEREEA TR M Bla R 2or R oRe SR Err 280y be
rounded at_the apical portion thereof to produce a semcircular section
and have th3 SBERIDIRGLPTGedEmedd fr aRe ML dgd LNoMEYPEBRtLS FRE1BAsal end

t hereof, as degi cted in Fig. 10(c), or may constrict towards the apical
portion thbapdie hdsshptwarally goligdyithm Fpge. element 6 consisting

of synthetic resin having a higher flexural modulus than the
flexural modulﬁs of the synthetic resin from which are molded
projections 2 ..and skin portion la; and core element 6 consists
of different resin than the other members . In Fig. 13(c),
the core element of Fig. 13(b) is provided with at least one,
and in preferred practice a plurality of, retainer projections
€1, with the constitution and operation thereof being
otherwise identical to those depicted in Fig. 1 to Fig. 4,
equivalent elements being assigned the same symbols and
dispensing with detailed description and operation thereof.

In Fig. 13, by endowing projections 2 .. that participate
in interdental cleaning with flexural modulus lower than the
flexural modulus of shaft member 1, projections 2 .. may be
endowed with good flexibility; further, by endowing shaft
member 1 with flexural modulus higher than the flexural

modulus of projections 2 .., excessive flexure of shaft member
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9 to 11, a single or a plurality of pinnulate elenents 2b may be provided.

Where the nunber of pinnulate elenents 2b is
el enents 2b nay be arranged in a spiral configuration. Were projections 2
... conprise both cirrate el enents 2a and pinnulate el enents 2b, these may
be arranged iray b4 tpeevainitieg dAchIEEt hemberdsteehion exdhdeedxi Whefreshaf t

menber 1, as shown in Fig. 10, and may be arranged randomy 26 9 4 SEP 2093

al ong the @ere andmenitCeNEEh8NEEsObs SheEdl Meaefy-b1ond-iR4 Mt rd a1
provi ded to shaft nenber 1 nay be conposed of conbinations of the

proj ection

di sc-shape

smal | nunber of projections 2 In Figs. 9 to 11, the provision of pinnulate
9 AR 6

el enent s

contributes to grojection durability. In Fig. 12, both projections proper
23 and br agéhmo

further enhanced cl eani ng perfornance.
above, shafibdoudser 1, projections 2 ... , branch elenents 3, and handle 4

have an

PG SRR b eF el Vand Slavelly befasha B RGeS ppier] 2

enhancEd98! ehhl A P ¥ o ) B eR FHaRTRRAT Lt i Aleeg agsd

Asntar snebding myrthetiatrasians difflegdmandn fflesugiadg

ntegrally nol ded configuration; however, in an alternative

configuration hapdhe 44aqay kRpRtdedrsaifai®lon methtHecenfdri8inghaf t

attached to the handle. According to the manufacturing nethod

menber |

doscr! bed BERMBOUSI Yy IR ARAPEMIEGAA ALGR UipeTdung 4bat oranch

finflysecoffl edI235Y SrEliids Had,o Db WALLR bpES 1806 kAL ON

proj ection

however ,

t

cavi ti . to a I nt egr al

cavity 54. Through these first and second f£illing openings
55a, 55b are injected, simultaneously or with a predetermined

time 'lag, synthetic resins with differing flexural modulus;

"Fig. l4(b)depicts an injection mold 5 comprising a first

filling opening 55a that opens into a fourth cavity 54 for
the handle, and a third filling opening 55c¢ that opens into
first cavity 51 for shaft member 1, synthetic resins with
differing flexural modulus being introduced through first and
third f£illing openings 55a, b55c. Fig. l4{(c)depicts an
injection mold 5 comprising a first £illing opening 55a that
opens into a fourth cavity 54 for the handle, a plurality of
communicating paths 56 that communicate with the distal ends
of second cavities 52, and a fourth £illing opening 554 that
communicates with these communicating paths 56, synthetic
resins with differing flexural modulus being injected through
first and fourth filling openings 55a, 55d, with the

constitution and operation thereof being ctherwise identical
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with, providing first and second cavities 51 ... , 52 ... to allow for

I ntegral nolding of projections proper 21 ... , 22 Figs. 13(a), (b), U@BHD?MJ
(c) are longitudinal sectional front views depicting other enbodi nents o
the shaft menber 27 0 4 SEP 2003 portion of the interdental cleaning tool

of the invew ittidbse Bepickda @h PHAWS 11 RSLF gTOL]I Bgukanent Ieil%néhh%fst

nenber 1 has a core elenent 6 inserted therein which consists of

e o g SehiohEs LA ISR IF TR 0

for the no prOJec exa

highly elastic nt.hetic resin, ar ly rigid netal wire, such as

pi ano MAre% &i onfn§h8R§raF%8nb5N§Fe%ﬁid|ng wherein projections 2 ..
and the skin portlon | a sheathing core elenment 6 are nolded from synthetic
resin; handl e 4InsFigt dgr.abyynemnsief Wnthciingrthredugh fiimgtcdidildnigng of
synthetlc resin having a higher flexural nodulus than the flexural nodul us
of the synbpehingr®Sansfnite it desdrehavlidgda highjeac tfilexsiral modanddsski n
portion la; and core elenment 6 consists of different resin than the other

menbers . kRahi the B&ural RRALE 8kepRMe@fifhd 2 13( ta)t i$ ppowhegd with
at least one, and in preferred practice a plurality of, retainer

t { t
ot her v LE”ﬁaefﬁf?c“\%é?fdﬁose e S B 6938%@%”%&5@?6’ 2k Bve,
I t b d.th ane nbol an en th_detail ed
gegngpflo HrSE &Qﬁu&ﬁsfﬁéﬂ&ﬁ Ehf éé? i %%p?gjﬁ F%Sns 2
t hat part|C|pate I n_interdental cleanlng wWth flexural nodul us | ower

than the TPBEREFat. ¥HEMERY bF ihRPE SRSt EndpbpERIPERiODRS 2 - WAFhbe
endowed with good flexibility; further, by endow ng shaft member 1 with
fl exural nBda L@lwwitmmi{mimammg tosh@fsmenberol ecflensral. .. |
excessive flexure of shaft nenber

modulus higher than the flexural modulus of projections 2 ..

so as to prevent excessive flexure of shaft member 1 and enhance
the strength of the shaft member.

Fig. 15 to Fig. 21 are representative diagrams of molds
employable in the method for manufacturing the interdental
cleaning tool of the invention.

Fig. 15 depicts a mold split into front and back halves
in the circumferential direction of the shaft member. That
is, Fig. 15 comprises a plurality of second cavities 52
exXxtending in the direction of movement of the aforementioned
first molds 5a .. 54 .. {which, it will be recalled, are assembled
in such a way as to be moveable in the radial direction of
shaft member 1), and third cavities 53 arranged in directions
intersecting therewith. With this mold, third cavities 53
intersect the radial direction (direction of movement) at

angles such that, when first molds 5a .. 5d .. move in the radial
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28 0 4 SEP 2003 1 may be prevented and shaft nenber strength enhance@h EP 72003
Were core elenent 6 consists of nmetal, a | ow elongation materi al § bg
used to effectively prevent bendi ng of the shaft menber. Figs. 1l4(a), (b),
and (c) show representative diagrans of nolds for nolding synthetic resins
di ffering dnréceional mohdddl portfoys pxdésendepitdiin ahiing eaviidiesobd 5
conprising a fourth cavity 54 for the handle and further conprising first

and seconduhiibrgBle DRSO B 0%e HPAna BEOn Wi £ OREDE i1Y @1tiliws Figaw k184
Through these first and second filling openings 55a, 55b are injected,

si rrultaneo Iysar v, %ﬁo@é&qg%%?%a affeé@ﬂonsyrﬁtﬁbe&bﬁsftﬁg@gowth

differing exuré] eplcts an 1 njection nol
conprising_a.first | ni ng 55a._t hat ps to a.fourth caV|ty 54
For” the nanal ebEEation #ff SPRPERgSoaRnhycaEc o nkPo8peneBiREsa Th o
cavity 51 for shaft nenber 1, synthetic resins with differing flexura
nodul us bef - iherediked bt h%ﬁgﬁaieﬁtelaﬁﬂﬁmtﬂwbﬁanﬂlwﬂ@n%é‘fqﬂ%g@m%a,
55c. Fig. 14(c)depicts an injection nold 5 conprising a first filling
openi ng S55symbals oamds dihspemsiogrtwithvi dgtailiédr deschiptiien aapflurality
of conmmuni cating paths 56 that conmmunicate with the distal ends of second

cavities S2pepationfbnetsofi||ing opening 55d that comunicates with these
comuni cating paths 56, synthetic resins with differing flexural nodulus

bei ng injected tAs@ding 'H&Ehi%%éﬁ&f&@tﬁﬂﬁg%t@ﬁﬁ“ RES rad8ayv PPflesW th
t he constltutlon and operatlon t hereof being otherwi'se identical 29 0 4

SEP 2003 1 cf sF 9 g}elr%nlﬁ' Qeﬁégi‘é%k}é%?”kﬁéﬁ”ﬁ&i&s bei ng

assigned t e sane sy dISp nsi n

53 .. 5d .. in the directions of movement thereof, whereby branch
elements 3 .. may be molded using a smaller number of first
molds 5a .. 54 .. , affording further reductions in production
costs so that an interdental cleaning tool comprising
projections 2 .. and branch elements 3 .. may be produced at
lower cost.

Fig. 16 is an injection mold 5 comprising first molds
5a .. 54 .. and second molds 5la .. 514 .. , the parting faces
of second molds S5la .. 514 .. being provided on a first side

face and a second side face thereof with second cavities 52

Fig. 17(a) 4is an injection mold comprising the
aforementioned first molds 5a .. 5d .. and second molds 51la ..
51d .. , the parting faces of second molds 5la .. 51d .. being
provided on a first side face only with second cavities 52

Possible sectional configurations for second cavities 52

. are the sqguare configuration shown in Fig. 17(b), the
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description and operation thereof. In Fig. 14, by neans of injectin

through first filling opening 55a synthetic resin having a higher gﬁéﬁﬁﬂﬂﬂ
modul us than the flexural nodulus of projections 2 ... , it is possible

to produce projections 2 ... for interdental cleaning that have flexural
modul us | ovieriangnlahe conéignaia tiodul sbowh simf Figendd(cl, wmedelyhet is
possible to endow projections 2 ... with good flexibility while inparting

to shaft mudeicilreuldexeomiguction dheherid @iyt her fdpxural nodul us of
projections 2 ... so as to prevent excessive flexure of shaft nenber 1 and

enhance the strenglh ofgthegsshaht MEMM&Ltidid 9-mdPat chhga‘ig}.n@r € the
net hod for

‘representative diagrans of nolds enployable in the

manuf act ur i It er al . cl eani topl. of _the inventi Fig. 15
depicts a %f%‘gﬁ’i@"?‘&%%&% Mo Tes 2 "‘hgfiv'ésamllilns'?cﬁ%n%r?o?z% et a
direction qof the shaft nmenber. That is, Fig, 15 conprises a plurality of
second cav%FF%S'BZt%QXPEHHFHQ fﬁc?ﬁeoﬁi?%E??@wmQﬁdﬁéEhﬁnﬂHSkﬁ -t heing
aforenmentioned first nolds 5a ... 5d ... (which, it will be recalled, are
assenbl ed PHewded gnnayfimst sigte finpsalgng ansepend afide i gee dthiege off

shaft menber 1) , and third cavities 53 arranged in directions

i nt er sect i mg thheeeond leawittiest $12 s. fetidh tie adoremehitd®nead £1ibéenmmadds t he
radial direction (direction of novenent) at angles such that, when first

nol ds 5a . 5a 2054 .. BRYGg BskRAbI2E An 3Uch 4 &P 2862 @iaE:QCihith'fad@?J ded

portions present within third cavities 53 undergo elastic deformation

sufficient g0 saldodW hbliak 5PLUS sPF .. areberset qu%i@\é%;?(fiea%htib)ﬁ r;gdi al

di rectiion. The constitution and operation are otherwse ntical 'to those

e ot il skl MLcEop oy MABRL 51 TR S0 B Btistalle sare
to mold projections 2 .. arranged cffset 1n zigzag fashion in
the axial direction shaft member 1.

Fig. 19 comprises fourth molds 57 .. divided into a
plurality of segments in the axial direction of shaft member
1, and a gas vent mold 58 arranged about fourth moids 57 .. ,
the parting sections of fourth molds 57 .. being provided with
first and second cavities 51 .. , 52 .. ., the fourth molds 57
. and gas vent mold 58 being provided with a plurality of
communicating paths 57a, 57b communicating with the distal
end portions of second cavities 51 .., 52 .., and mold 57 being
provided with an injection port {not shown) that communicates
with first cavity 51

In Fig. 19, communicating paths 5Ba are placed in
communication with a negative pressure source (e.g., a vacuum

pump, etc.), communicating paths 57a, 58a are brought to

negative pressure, and synthetic resin in injected into first

32



operation thereof. According to this manufacturing nmethod, third cayities
53 ... are forned so as to prevent restriction of first nolds 5a 5 b SEP 306
the directions of novenent thereof , whereby branch elenents 3 ... may be
'nol ded using a snaller nunber of first nmolds 5a ... 5d ... , affording

further reguglitQnsl E&oﬂnrﬂ@élfihg@,%tl‘é@ﬁﬁﬁrﬁo Whatenthatsafaniwic ekeani ng

‘tool conprising projections and branch elenents 3 ... may be

produced aban! Pky CR3L +1id ridl loF Ahd NsBEbhgl démlﬁéesc "BEb&hBInki St

nolds 5a .. seco e partlng faces
of second nDIds la ... 51d beln Vld fi face and a
second si dB*PAEETEABSect wi tHf sdeSid 9;\/???% 52 “Elq:& Eg'(aa eirggtgh P%j ection
nol d conprising the aforenentioned first nolds 5a ... ... and second
nmol ds 51a Projestdons 2 .t helpdr upagorices of second nDIds 5la ... 51d ..

being provided on a flrst side face only with second cavities 52 ..
Possi bl e secti onBigconfi hsirmtowinded ori dediink icand isescohd cavitaes bhe
square configuration shown in Fig. 17(b), the 31 0 4 SEP 2003 triangul ar

configuratjon §hownsi fudtdd diy (the pAILiNE fHRIE G Edhaitic mdilidgusat i.on
shown in F|g 17(d). Fig. 18 is an injection nold conprising the

af orement i g ?(d. nf %3 W) ‘;10 to gdgluraﬁgcligs%\for%m&% Siéyo; - fopld . ..

the parting faces of secon bei ng prOV|ded on a

first de f d d sid f t h 52 ...
2 e etoi R R PRI Bhagt 2 BEECHESECHNR 1
such a way that parting faces of second nDI ) . % ¢ of f set
in zi gzag FPR¥YALLIRS| T2 -t WRighieHtend éBt‘ilbﬁe%Fﬂa‘??s Hﬁ’rﬁ'f’éﬁs% %Pgﬁgj P8 is

possible to nold projections 2 ... arranged offset in zigzag fashion in
faces, and preferably intersecting therewith at right angles.

In Fig. 20, as it is possible to produce an interdental
cleaning tool provided with a plurality of projections 2 ..
arranged in the axial direction of shaft member 1 using a mold
divided into two sections along the axis of shaft member 1,
production can be accomplished in fewer steps than methods
employing wire, affording lower costs in interdental cleaning
tool production.

Fig. 21 is provided with first and second cavities 51
., 52 .. situated on the parting faces of fourth molds 57 ..
which are divided into a plurality of sections (four, for
example) along the axis of shaft member 1, the constitution
and operation of Fig. 15 to Fig. 20 being otherwise identical
to those depicted and Fig. 1 to Fig. 4, with equivalent elements
being assigned the same symbols and dispensing with detailed
description and operation thereof.

In Pig. 21, as it is possible to produce an interdental
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the axial direction shaft nenber 1. Fig. 19 conprises fourth nolds 57 ...
divided into a plurality of segnents in the axial direction of shaflti SEP 2007
menber 1. and a gas vent nold 58 arranged about fourth nolds 57 ." , he -
parting sections of fourth nolds 57 ... being provided with first and
second cavitlesnbig.tool mdvided wilth feoywldrainltds dE7 projectiichrgas vent

nol d 58 being provided with a plurality of communicating paths 57a, 57b

comuni cat i grav éd tietHe ehélal aNdefLibh WS sPlartehffefaViutity @hora 52
, and nold 57 being provided with an injection port (not shomﬁs t hat

communi 6at egry M4 i kobEVLY Rand il o SSOUTHP! SRLEOG AL P82 are
pl aced in conmunication with a negative pressuré source (e . ¢ . , @
vacuum pu tc. (of0) ni cating.paths, 57a, 58a are brought to negative
orossure drpEieton [ dB Ftdonbiiabesy Ynitster ress Ghansme e cavi ty
51 fromthe injection port, whereby the synthetic resin can flowto the

ti ps of th@f@é’&ﬁﬂd‘&wmi-@ﬁfmlﬂgermﬁﬁ%ﬁnmtezrdent@l cdesinday

|l ength, with the length of projections 2 ... being uniform Fig. 20 is
provi ded wtde)¥ ipmidwridiesecond cavities 51 ... 52 ... situated on the
parting faces of fourth nolds 57 ... which are divided into a plurality of

sections (two, fah tB%¥apPeesdsh® EmddEinten 6s OfisiuitidEmAasl aidlded th
second cavities 52."which extend in directions Intersecting parting

faces, and ipef ¥a¥ey drhRrSeSbicRd ohbeLeWnh tik a’sae; o@ng}ﬁ%t | gi 20,

as it is possible to produce an interdental” cleaning too rovided'with a

Do 5 ARSI, o ATNEALDy BER Sy Bbg Beghet

member 1, REQINCY ofy, caagPe Jecorpl fsheq d naferer jSteps ;5hgn fret hods
aforementioned axis, the parting configuratioﬁ not being
limited to any particular configuration.

According to the interdental cleaning tool of the first
invention, projections and a shaft member and for insertion
into gaps between adjacent teeth are integrally molded from
synthetic resin, affording a soft sensation against the
tissues of the oral cavity during use. Further, as synthetic
resin projections are intégr'ally molded with tl;e shaft member,
variation in projection extraction force may be eliminated.
Moreover, as the projections and shaft member constitute an
integrally molded structure, manufacture involves a fewer
number of manufacturing steps than does a corresponding
product using wire, thus affording reduced cost.

Where the projection is a pinnulate member, cleaning

performance by an individual projection may be enhanced and

the projection may be rendered highly durable.
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enploying wire, affording lower costs in interdental cleaning toolua m
production. , Fig. 21 is provided with first and second cavities 51 égj
situated on the parting faces of fourth nolds 57 ... which are divided
into a plurality of sections (four, for exanple) along the axis of shaft

menber 1, the comsgtbi@ingnto 8nd iRemidmra Dic1kadingStdéeL Bfgthageb,@ﬂw
ot herwi se identical to those deplcted and Fig. 1 to Fig. 4, with

equi val ent ;LEARALS, REINT AU ;ﬂf‘sré efﬁﬂ%ﬁéfnaﬁdpﬁ!h%ﬂ%g“%ﬂ’“th

detailed description an operatlon t as It possi bl e

d d 33 0 4_SEP, 2003, ¢l d h
bl ural ity BEC3PBrEeRRGHe: TP aPagAgRALiEs HEOSAT YL ik FRGRUBT SSRECE nonber

1 using a nol.d divided into four sections along the axis of shaft nenber
1, producBP8n3¥df BE ddcoriatshaenhes eveFEerdpaat aBRaREEAoGdeaBAPIGYI ng
wire, affording lower costs in interdental cleaning tool production. In

t he precedbeygfembadceent Bhe iugectfi @n spdlids mdilvi dedilitbdeshistrdcaner e
sections along the axis of shaft nmenber . 1 nay be divided in the injection

di recti on machhriAgnoeEr modapcatvedikB.Fig. 21, or may be divided parallel to
the aforenentioned axis, the parting configuration not being limted to

any particul ar C%hﬁ&iﬁ&'iﬂf‘thécﬁ?félfd%{:ﬁltéﬁd I?gf%a aéf@h%a'ehegat ool of

the first invention, projections and a shaft I nsertion

nto gaps pebugenoadl Geaaly eeth arg Eat epral Ly @ngsfafcfom LSS

resin, affording a %o sensatlon agarnst P5iEs?s
durlng use,. Further_ as s thetlc resin g #Sﬁtlons are |ntegrall nol ded

with the shhPPehehpErT ayg Fﬁ?F%rF“?’Hb‘BFoP EtiGAPakirdciP oA EBFE8DARY be

el i m nat ed. .
cleaning is 0.2 mm or smaller, whereby pinnulate members or

cirrate members are rendered flexible so as to give a pleasant
sensation during use.

According to the interdental cleaning tool of the fourth
invention, projections are 0.5 mm or greater in length with
respect to the peripheral face of the shaft member, affording
adequately gnhanced cleaning performance.

According to the interdental cleaning tool of the fifth
invention, pinnulate member density centered about the sharft
member is at least 3 per 360° and cirrate member density in
the axial direction of the shaft member is at least 8 per 1
mm, thereby affording sufficiently good cleaning performance.

According to the interdental cleaning tool of the sixth
invention, projections proper (which are unified with the
shaft member) and branch members that branch therefrom in
directions intersecting therewith participate in interdental

cleaning, increasing the number of points of contact with the
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Mor eover, as the projections and shaft menber constitute an integrfillﬁg 00
nol ded structure, nmanufacture involves a fewer nunber of nanufactg i g
steps than does a corresponding product using wire, thus affording reduced
cost. Wiere the projection is a pinnulate nmenber, cleaning performance by
an i ndi vi due@0h ojtéetsi afif andine fanttdvesednhadcethel gamoirer peaf ommante .
rendered highly durable. 34 0 4 SEP 2003 According to the interdental

cl eani ng tool of AdwomEeandtoi nhentimierdestdlictUegnifgpPasylb! 6FWheLi N a
plurality of projections are arranged codirectional wth the circunference

and axi s ofsdven@abhaflvamiRal, tabf ehdEpomenpapces &&&O’Qé@ mﬁﬂé‘?r{efa‘?{é“'%rfce- The

use of a split nold facilitates intricate mnachining cavities.
Accor di ng ty [ t eani tool.of the.third _invention, maxinmum
t hi ckness fx g}ééﬁpiﬂég{lg&@ %rrggro_ocrorl%d:i a Jf‘glrn?owlggciar r&Ee nErisEent
participating i.n.interdental cleaning is 0.2 nmor_smaller, whereby

pi nnul at e R f r2afatrEMBEr Bayiag enduldy Flexypnd medyduse give a
pl easant sensation during use. According to the interdental cleaning tool
of the foumMhersbyereientipnswbdichorrttieiprte aminterisattsl chiehedggh Wit h
respect to the peripheral face of the shaft nenber, affording adequately
enhanced claganiendopedf withngeod Alaxibilpi ty, tddgstiaredEnteali ogl @@nithg t ool

of the fifth invention, pinnulate nmenber density centered about the shaft

menber is ahalfeashertbier 136QQ <3R4 teid!," ks "BAREE 1%&%&:}/ dtreddh axial

direction of the shaft nmenber is at |east 8 per mm t hereby affording

suffici ent hy-g4eade@ €ani ng perfornmance. According to the interdental
cleaning tool of the sixth invention, projections proper (which are
unified with the

According to the interdental cleaning tool of the eighth
invention, projections which participate in interdental
cleaning are endowed with good flexibility, excessive flexion
of the shaft member is prevented, and shaft member strength
is increased.

Acﬁording to the interdental cleaning tool of the ninth
invention, there is no twisting process, as with interdental
cleaning tools using wire, so that the core element may be

! composed of a highly rigid material such as piano wire,
precluding bending of the shaft member. The use of highly
rigid metal also allows the inserted core element to have
smaller diameter, and the use of a shape memory alloy allows
an interdental cleaning tool having become bent through to
be restored by immersion in hot water.

Accofding to the interdental cleaning tocl of the tenth

invention, the shaft member is integrally molded with the

projections from a synthetic resin having a flexural modulus
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shaft menber) and branch nenbers that branch therefromin directions
intersecting therewith participate in interdental cleaning, increl§iSaf H03e
nunber of points of contact with the 35 a 4 SEP 2063 tooth, thus affording
further enhanced cl eaning performance. According to the interdental

cl eani ng t bdgher thanstierledumahmosiylushefshhétsymbibet it sresviudsd by
means of insert nolding or two-color nolding with a core el enent

consi sti ngfotr themrerjedt s hgharkbghthé naral mERBErUsnd pMERYions
proj ections which participate in interdental cleaning are endowed wth

good flexi Bahi by, iEx&essi Ve rﬁdﬁ@cf)glsg.fngt t}ﬁghiha{ﬁe § ol Kot %’E:%d’ and

shaft nenber strength is 7 ncrease According to the I nter a eani ng
tool of th I hnventi.on, .projections . which rti.cipate in interdental
cl eani ng a?gglé%%(\s\%ecfhv%\n §E°388515P x‘l—’“b‘%qu 1he&8g§§%€%lﬂ E?Fbﬂ F Wi shaft
menber is gﬁeégnt ed, and shaft nenber strength is increased. According to
t he int er dBRBAE BERRSF ndFhednbhatireding Rlishlemreiecthens. ias mellwi st i ng
process, as with Interdental cleaning tools using wire, so that the core
el enent ne§sbdnaamasssedsdtenghihgify thgi cshedtier nambsuch @EE @rding wiar e,
precl udi ng bendi ng of the shaft nenber. The use of highly rigid netal also

al | ows theplessahedsensatebamaniring baeanisgabkeivednandieetecd, t he use of
a shape nenory alloy allows an interdental cleaning tool having becone

bent through to Ad€or&sh§r @& bihd MEBRSHARNRINA IR By AGLAM dbPIhQ t he
i nterdental cleaning tool of the tenth invention, the shaft nenber is

eearal ! YelRydgeh Mivbrd{ifon PPk RLERRA 14 PEMEeAVAL 1 ddni S5 (DI PELRY @
be molded easily by melting thermoplastic resin at a suitable
temperature and flowing the melt into amold. The product will
have softer contact against oral cavity tissues than will an
interdental cleaning tool having synthetic resin cirrate
elements embedded in wire, as in the conventional art example.

According to the interdental cleaning tool of the
twelfth invention, the exceptional recovery of the
thermoplastic elastomer prevents permanent bending of the
shaft member. The exceptional elasticity affords softer
contact against oral cavity tissues.

According to the interdental cleaning tool of the
thirteenth invention, the shaft member and projections resist
bending owing to a flexural modulus of 6000 kgf/cm? or above
and are rendered more highly durable; a melt flow index of
8 g/10 min or above gives the synthetic resin good flow when

£illing the mold, eliminating short shot in the cavities and

giving a good molded shape.
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0 4 SEP 2003 higher than the flexural nodulus of the synthetic resi nﬂlgssfgp 2003
for the projections, whereby the shaft nenber and projections can be
integrally nolded using within the nold one synthetic resin for the

proj ections and another synthetic resin for the shaft nmenber, thereby

af fordi ng pli abl dquaydiorg desthasanslflactas ingonetsed oft thadtdurtfeddth shaft
menber, affording a pleasant sensation during cleaning between the teeth.

Accordi ng tintdretion eralenimtecd@pa D IQalin Hd) W HHA I WRMH", a
finished interdental cleaning tool can be nolded easily by nelting

t her mop! astiLpi8gh Beflfe UIF AR 1 { BRI U SR &Ag\gen@%%la.g? ind N0 2

nol d. The product w | have ter ‘contact” agali nst o es

than will 'dﬂ{e ent al. cl eaning tool having synthetic resin cirrate
el enent s e??génc# ed (lhg RATRLE /OB RE A hvent i onal art exanple. According to
the interdental cleaning tool of the twelfth invention, the exceptional

recovery of the ANGOLARN%EC the manufagtyridgmeshpdr afiidm fidtgenghof the .

shaft menber. The exceptional elasticity affords softer contact agai nst
oral cavitynviessiuen, Atber divmbem &hé idenevidantaf plregeiotd onsol oHf anhe
thirteenth invention, the shaft nenber and projections resist bending

ow ng to aihtexdaltaibdlkbnia 6600 whdleCsRaPt mRiidea idpPrarddendened nore
highly durable; a nelt flow index of 8 g/10 mn or above gives the

synthetic mepimi@aady |dw phiiectiddd May e Midheadlddn Nating short shot in
the cavities and giving a good nol ded shape. 37 0 4 SEP 7003 According to

h f ' f o ' ' d I
cl caning Lol vhaSeoseane kol nALIARIE) IS UERR8Tbr Hhg BiSEERRLA

proj ecti Oninr\}ae;fltg.%n@ggeg nlljgig%ection is filled with synthetic resin,

gas present in the mold section can escape to the outside
through gaps in the parting section (mating portions for
opening the mold and mating portions of the split mold not
used for opening the mold), allowing the synthetic resin to
migrate up to the end of the mold section without the need
to provide special gas vent openings, to give projections of
desired length.

According to the manufacturing method of the
seventeenth invention, intricate machining of a plurality of
cavities on parting faces of a split mold may be accomplished
readily, whereby it is a simple matter to produce a split mold
for providing a plurality of projections along the
circumference of the shaft member so that manufacturing costs
for the interdental cleaning tool may be reduced. Further,
gas present in a cavity can be vented through a gap between

the parting faces, allowing the synthetic resin to migrate
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a nold of sinple construction. According to the manufacturing net hO(ﬂ[IOSfEPt{[]ﬁ
fifteenth invention, the nunber and density of projections of an

i nterdental cleaning tool whose shaft menber is provided with a plurality
of projections may be increased. According to the manufacturing nmethod of

t he si xt eeaphto theend of, thescavirbiydvisgoiiiohhe efed teghrwivtiiesy mpeetiiad. r esi n,
gas present in the nold section can escape to the outside through gaps in
t he parti ngaseethn@nopemtingg portions for opening the nold and nmating
portions of the split nold not wused for opening the nold), allow ng the
synthetic resin §0coPhghg!€o HhelRahBfasblirPhg i I J£SaEd 'eﬁ%h‘@ete?.q:lﬁt the
need to provide special “gas vent openi ngs, ?o gl ve projections o desired
| engt h. Accor di to the manufacturing nmethod of the . seventeenth

vent | on. TREPPEabe REGRIAG BesMe BrpdectyofE LathE BTeq Bhah 9% faces
of a split nold may be acconplished readily, whereby it is a sinple matter
to producethesp¥is oflidhe rhaty aemheryis pmadani vizof Orbj%et3d M &%ng t he
circunference of the shaft nenber so that manufacturing costs for the

i nt er dent athatekhiisgat sbpheyndkterdoc ddcreasehthe nigese praggkdienisdty cavity
can be vented through a gap between the parting faces, allow ng the
syntheti c 6£3x0 jectigialtrBthded oSl 2R3 npitd 1lehegtehd «f ekitengavnt ¥

wi t hout the need to provide a special gas vent opening. According to the
manuf act ur potREt bR ef mbRBesi ght eenth invention, spaci ng between
projections in the direction of the axis of the shaft nenber is snmall

viz., 0.11to02 %céﬁ’dﬁmg% Ehein?aﬁldééé@lﬂfjflﬁ%hrgﬁpohoo#e”c“r{ngeteﬁiﬁe‘t%n%”ber

and density of projec ns arranged over Ire W'se “extensi on

invention, it is a simple matter to form cavities for a
plurality of projections on the parting faces of mold split
into three or more sections, whereby an interdental cleaning
tool having a plurality of projections arranged codirectional
with the axis and circumference of the shaft member can be

manufactured at reduced cost.
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of the shaft nenber. According to the manufacturing nethod of the
nineteenth invention, it is a sinple matter to formcavities for a
plurality of projections on the parting faces of nold split into thrﬂd,esgprzgug
nore sections, whereby an interdental cleaning tool having a plurality of
proj ecti ongimarang@deoost rectional wth the axis and circunference of the
shaft nmenber can be manufactured at reduced cost. 39 0 4 SEP 2003 WHAT ] 5
CLAWED | S : 1. An interdental cleaning too] having one or a plurality of

proj ections gp 4ni] @Eﬁeﬁ@?{j aqfﬁg é@&o‘? h‘agl 2 cfaddiia E{vs of¥efeetiont be

projectio [of ft menber
and proj edtRGf1 1ﬁ§faqerﬂf@g% EH@IB Mh% e |§£?{aes}lgl%um§ d
wher ei n* sanemiprojead Qroﬁslailﬁeme Heéh @’%" é\?%&%"% }P(ﬁmeaw ties
for form rigt(g@}ad]ypmﬂ@m ifons . synblsattwsasﬁd ot yerar Bmgsalldc‘!é@mﬁ’@ﬂéd?let hat

| nt er sect :heﬁdﬁk@n% at RO1B HabticeB RIS cavities Tbe fonbiardend ajrotkEans.ng t ool

accor di ng Lo, ¢l %g%%pmhﬁmm@ﬁu& IREISH of theGkaRssember 11 at e

menber The interdental cleaning tool
according to clalml or 2, whereln sai d prOJ ections are 0.5 mm or |onger
in length. 4. The .interdent ¢l eani,n Qr di gto any of clalmslto
3, wher ei n2t herlde igtendspt eaé“ ggoéla&toi Jn(gftoscg ¥ 0j ect o% "

pi nnul at e nmenberhareiskaig R’:l@ﬁtlé@rtédn%}éﬁjtt ifkseshax F“ Frﬁ’é"rmhgi %ﬁn}ft “) east 3
per 360 anik 8i3 mat er eevaer. density in the axial direction of the shaft
menber being at least 8 per 1 mmof |length. The interdental cleaning tool
according to any of clains 1 to 4, wherein said projection conprises a

 Proj ect i on pr oper CONRRCLIING, &g Bl s SPk e MEEE, 33 52 branch menber (s)

integral ly rew an extendingin a rectlon that intersects

the axis of the iy gixﬁlgélkicﬂ}oj%rc?l?ﬁs;meﬁ@-5 R @r 168 @rdg Mdxadthel eani ng t ool
al ns o 5.,

accordlng to any o

4- The interdental cleaning tool according to any of claims 1 to 3,

wherein there is provided a plurality of said prOJectlons with
pinnulate member density centered about the shaft member being at least 3
per 360° and cirrate member density in’ the axial direction of the shaft

member being at least 8 per 1 mm of]eng-th

§-  The interdental cleaning tocl accordlng to any of claims 1to 4,

wherein said projection comprises a projection proper connectmg to
said shaft member and a branch member(s) integrally formed therewith and
extending in a direction that intersects the axis of the projection proper.

6.  The interdental cleaning tool according to any of claims 1t0 5,

wherein said shaft member has a core element consisting of a material
having a flexural modulus higher than the flexural modulus of the
aforementioned synthetic resin, produced by insert ymolding or two-color
molding.

7. The interdental cieaning tool according to claim 6

wherein the meaterial for the core element of said shaft member is
synthetic resin having a flexural modulus higher than the flexural modulus
cf the synthetic resin used for said projections. -
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wherein said shaft nmenber has a core el enent consisting of a materi al
havi ng a fl exural nodulus higher' than the flexural nodul us-of the

af orenenti oned synthetic resin, produced by insert nolding* or two %ﬁﬁéﬁ?ﬂﬂ
nol ding. i. The interdental cleaning tool according to claim6 , wherein

the mater]j al oriﬁt%g Cc{{f}gdﬁ%ﬁ Wofﬁéccgj?ﬁgg i]:gg{,te,rrenber is synthetic resin

havi ng a &1 extfat” o} an e L e

synthetic resVAeiEBd ?%P’aé%lg*.b‘?“b _l%echrgn@:emﬁaf(g?%agjggg%g@e%lgéﬁhy

i nt er dentraétadl eani ng tool according claim®6, wherein the material far the

core elenent of said shaft nenber is netal. g. The interdental cleaning

tool according to any of clains 1 to 5, wherein said shaft nenber is

nmol ded froma synthetic resin having a flexural nodulus higher than the

fl exural grodubys iferibsts3yRERBIE Rol egbrdingseany of claims btod ections. . 10.

The inter dent g o£digali AbAGh ALEO Ll Grai e @fnt}i&m%ﬁﬁﬁhvﬁg nggle;gt n
: c

resin. 1XE%HE i%?@%@%‘&k%ﬁj&%ﬁﬁg @g%ﬁlé@%é@ﬁf% tg gny of claims 1 to 9

. wher eiyFegaion thp RrelepEMber. and projections are injection nolded froma

t hernopl astic elastoner. 12.- The interdental cleaning tool according to

any of claims 1 to 9, wherein said shaft nmenber and projections are

i nj ecti ongnol Tee ikfcodetal Heanin @s) acordsg to oy efdsimspl ¥s¥i ¢ el ast oner

havi ng f I exurghepmdWa4s sakst £080ek ahd prgectombmedngntion maded H1o8w i ndex of

8 g/10 mtﬂe?ﬁlO?PQS\f&. eify. An interdental cleaning tool manufacturing process
for manufacturrng the I'nterdental cl eani ng tool. according to any of clains

1 to 12, using an injection nold split in tw sections along the axis of
the shaft nenber. 14: Al -) interdental cleaning too) manufacturing process

1Or mabut agt gghgintamnitgntc@mﬁﬂg%ol%&@ai'n@goraa@)ofamasditn@ to any of clains

1to 12 Kivein said shaft member and projections are injection molded from a
thermoplastic elastomer. :

12 The interdental cleaning tool according to any of claims 110 9,

wherein said shaft membér'and prijject_i_qns are injection molded from a
thermoplastic resin or thermdplastic elastormer having flexural modulus of
6000 kgflem? or above and a melt flow index of 8 g/10 min or above.

13, An interdental cleaniﬁg tool manufacturing process for manufacpuring
the interdental cleaning too according to any of claims 1to 12, ~ using an
injection mold split in two sections along the axis of the shaft member.

14  An interdentel cleaning too) manufacturing process for manufacturing
the interdental cleaning tool zccording to any of claime 1 to 12.: Usmi a{:;
injection mold split into three or mnere sections along the axis of the sha

member.

15 An interdentel cleaning tool manufacturing procees jor manufactgrmg
the interdenia) clearing toc according to any of claims 1 to12, =g a_
mold having a parting section 25 mating _po:'tjon. for opening the‘: ch@ ana/rm.
a pariing section &s mating portion of t_he eplit ynold in mold sections Jor
molding the projections. ‘
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injection nold split into three or nore sections along the axis of the
shaft nenber. 15. An interdentel clearing tool manufacturing process for
manuf acturing the interdental cleaning tool according to any of cl b8P 172003
to 12 using a nold having a parting section as mating portion for opening

th | d / ti ti ti --L.'f it ool d i
ol d sect bns Amieiiiehpeeno ) RO e 5 iy B

i nt er dent ahe Ghizademt tchesin g bl #ceendimg th PBY 85 819 13F act UFH 4 t he
i nt er dent al, 16 LeARI 1A ©ehvities doxiinoting sardyprsfectionr witupteoon 2 RASIHE a  split

mol d havi CAW e N Sak Af pAidjshaftimambsetr.t uated on a parting
face therg%?e eé%éfﬁ%tag%gctsc the axis of said shaft nenber. 17. The

i nterdental cleaning tool manufacturing process according to claim16
wherein said split nold has thickness of fromO0.1to 2 mmin a direction

intersecting the parting.faces thereof. .18. An inter at_ ¢ i-ng6t ool
manuf act urkilng TpedBERIdeRiH C%W%quiﬂ%‘fa(ﬁﬁelqgrﬁrgée é%t% gcfla(k:]?“’egﬁ?%ﬁ] t ool
according to aWerefn Ghal mBlit mold hasstmghressnefl &ospIG-1 Pnto™hri®elor nore
sections %k%@%omﬁke@%‘é&irﬁtﬂeﬁ%ﬁﬂ:@ﬁhcmeﬁoﬁ the parting faces thereof

ed Wit 7

bei ng provi cavities for nolding projections. 42

18. An interdental cleaning tool manufacturing process for manufactllmng
the interdental cleaning tool according to any of clai.ms 1to 12 using a
mold split into three or more sections algng the axis of F}?e shaft mem‘t?er,
the parting faces thereof being provided with cavities for molding

projections.



