
INTERDENTAL CLEANING TOOL AND MANUFACTURE THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Inyent1on 

The present invention relates to an interdental cleaning 

tool for insertion between 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 

adjacent 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 nun 

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 f abri.cated being attached via one end of the wire to a handle 

of predetermined length fabricated from synthetic resin. 
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Apropos, in the interdental cleaning tools available 

commercially, cirrate members fabricated from synthetic resin 

are.embedded in wire, and as the wire on occasion flexes during 

use, and as the cirrate members are moreover embedded in this 

wire by means of twisting, there may occur deviation in the 

anchoring force of the cirrate members to the wire, namely, in 

the extraction force of the cirrate members. Further, where 

an interdental cleaning tool is constructed using wire., there 

is required a process wherein the wire is deflected into a •u 11 

shape, the cirrate members are arranged along the deflected 

piece, 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 an 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 
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projections composed of pinnulate members and/or cirrate 

members are integrally molded from synthetic resin, thereby 

affording a soft sensation against the tissues of the oral 

cavity and eliminating any deviati.on in extraction force of the 

pinnulate members and cirrate members. 

SUMMARY OF THE INVENTION 

The interdental cleani.ng tool pertaining to a first 

invention is an interdental cleaning tool having one or a 

plurali.ty of projections on the peripheral face of a shaft 

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 resi.n, affording a soft 

sensation against the tissues of the ora1 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 manufacturi.ng steps than does a 

corresponding product using wire, thus affording reduced cost. 

Where the projection is a pinnulate member, cleaning 
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performance by an individual projection is enhanced and 

projections are rendered highly durable. 

According to the interdental cleaning tool pertaining to 

a second invention, projections are molded using a mold provided 

with cavities for forming proj.ections, situated on parting 

faces thereof that intersect the axis of the shaft member or 

on parting faces thereof that are codirectional with the axis. 

According to the second invention, a structure is 

possible wherein a plurality of projections are arranged 

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 1.nterdental cleaning 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. 
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According to the fourth invention. projections are 0.5 

mm or greater in length. affording adequately enhanced cleaning 

performance. Where projections is shorter than 0.5 mm. the 

excessively short length of the projections. which participate 

in interdental cleaning. results in diminished cleaning 

performance. 

The interdental cleaning tool pertaining to a fifth 

invention is provided with a plurality of projections. 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 length. 

According to the fifth invention. pinnulate member 

density centered 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 resu1ting inadeCJUate pinnuiate 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 
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branch members participate in interdental cleaning. increasing 

the number of points of contaqt with the tooth. thereby 

affording further enhanced cleaning performance. 

According to the interdental cleaning tool pertaining to 

a seventh invention, the 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 molding or two-color molding. In the seventh 

invention. •core element consisting of a material having a 

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 synt_hetic resin material then flowed into 

the mold; two-color molding refers to a process wherein the core 

element is formed first. followed by molding of other portions, 

including projections. 

According 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 
-.~ 
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projections. 

According to 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. 

According to the interdental cleaning tool pertaining to 

an ninth invention, the material for the core element of the 

shaft member is metal. 

According to the ninth invention, there· is no a twisting 

process, as with interdenta1 cleaning tools using wire, and thus 

the core element may be composed of a highly rigid material such 

as piano wire, prec1uding bending of the shaft member. That 

is, wire material that will be subjected to a twisting process 

must have appreciable e1ongation, which prec1udes the use of 

highly rigid wire materials; here, the fact that the core 

element is simp1y subjected to insert molding means that a 

high1y rigid materia1 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 alioy, etc. ), an interdental 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 
·-~ 
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of the synthetic resin used for the projections, and is molded 

integrally with the projections. 

According to the tenth invention, the shaft member and 

projections can be integrally molded using within the mold one 

synthetic resin for the projections and another synthetic resin 

for the shaft member, thereby affording pliable projections as 

well as increased strength of the shaft member and affording 

a pleasant sensation during cleaning between the teeth. 

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 invention, 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 ti.ssues 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. 
.) 
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According to the ·interdental cleaning tool pertaining to 

a thirteenth invention, the shaft member and projections are 

injection molded from a thermoplastic resin or thermoplastic 

elastomer having flexural modulus of 6000 kgf/cm2 or above and 

a melt flow index of 8 g/10 min or above. 

According to the thirteenth invention, the shaft member 

and projections resist bending owing to a f 1exura1 modulus of 

6000 kgf/cm2 or above and are rendered more highly durable. A 

melt flow index of 8 g/10 min or above gives synthetic resin 

good flow when filling the mold, eliminating short shot in the 

cavities and giving a good molded shape. Where flexural modulus 

is below 6000 kgf/cm2
, 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. 

Accord1ng 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 
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construction. 

According to the manufacturing method pertaining to a 

fifteenth invention, an interdental cleaning tool is 

manufactured using an injection mold.split into three or more 

sections along the axis of the shaft member. 

According to the fifteenth invention, the number and 

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 is 

manufactured using a mold having a parting section in a mold 

section for molding project.ions. In 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 sp~cial 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 
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projections situated on a parting face thereof that intersects 

the axis of the shaft member. 

According to the seventeenth invention, intricate 

machining of a p1ura1i ty of cavities on parting faces of a split 

mold may be accomplished readily, whereby it is a simple matter 

to create a split mold for providing a plurality of projections 

along the circumference of the shaft member so that 

manufacturing costs for the interdenta1 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 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 O .1 

to 2 mm in a direction intersecting the parting faces thereof. 

According to the eighteenth invention, spacing between 

projections 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 projections arranged over 

the entire lengthwise extension of the shaft member. 

According to the manufacturing method pertaining to a 

nineteenth invention, an interdenta1 cleaning tool is 

manufactured using a mold split into three or more sections 

along the axis of the shaft member. the parting faces thereof 
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being provided with cavities for molding projections. 

According to the nineteenth invention, it is a simple 

matter to form cavities for a plurality of projections on the 

parting faces of a 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 

cqst. 

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-II in Fig. 

l; 

Fig. 3 is a front view of the interdental cleaning tool 

of the invention in its entirety; 

Fig. 4 gives partial side views of other 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 perspectiv_e view of first molds for the 
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interdental cleaning tool of the invention, split along the axis 

of the shaft member; 

Fig. 7 is an illustrative diagram showing the size of the 

interdental cleaning tool; 

Fig. 8 depicts another embodiment of projections of the 

interdental cleaning tool of the invention, (a) being a front 

view and (b) being a transverse sectional side view; 

Fig. 9 depicts another embodiment of 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 depicts another embodiment of projections of the 

interdental cleaning tool 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 of the invention; 

Fig. 13 shows longitudinal sectional front views 

depicting other embodiments of the shaft member portion of the 

interdental a-leaning 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 th~ method for manufacturing the interdental cleaning tool 
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of the invention: 

Fig. 16 is a representative diagram of a mold employable 

in the method for manufacturing the interdental cleaning tool 

of the invention: 

Fig. 17 shows a representative diagram of a mold 

employable in the method for manufacturing the interdental 

cleaning tool of the invention: 

Fig. 18 is a representative diagram of a mold employable 

in the method for manufacturing the interdental cleaning tool 

of the invention; 

Fig. 19 is 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 perta~ning to 

the invention; Fig. 2 is an enlarged section along line II­

II in Fig. 1; and Fig. 3 is a front view of the entirety. 
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The interdental cleaning tool comprises a plurality of 

cirrate projections 2 ... arranged at desired intervals on the 

peripheral surface of a shaft member 1 codirectional with the 

circumference and axis thereof. and formed integrally therewith 

from molten synthetic resin: and a handle 4 of predetermined 

length integrally formed with the basal portion of the shaft 

member 1. 

Shaft member 1 has the same contour, for example, a 

diameter of O. 5 mm, from the basal end to the distal end thereof, 

but may 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 difference of about 90° • 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. 

Projections 2 ... have a circular cross section, the 

diameter thereof being O. 2 mm or less, and preferably O. 05 to 

O .15 mm. Projections 2 ... are O. 5 mm or greater in length. 

Density of projections 2 ... is at least at least 8 per 1 mm of 

length in the direct.ion of the axis of shaft member 1, with the 

intervals between projections 2 ... along the shaft member axis 
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being 0.1 to 2 mm. 

Projections proper 21 ... comprise at least one, and 

preferably a plurality of. branch elements 3 formed integrally. 

therewith and branching out from projections proper 21 ... in an 

intersecting arrangement therewith. 

As shown in Fig. 2. branch elements 3 ... are situated at 

two median locations along the lengthwise extension of 

projections proper 21 - in sets of four extending from the two 

sides of each projection proper 21 at angles of about 45° within 

the same plane as projections proper 21 -· 22 - • Branch elements 

3 ... have a circular cross section. the diameter thereof being 

about equal to that of projections 2 

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

embodiments of branch elements. 

(a) shows projection proper 21 ... provided wi.th one branch 

element 3 extending from each side thereof at an angle of about 

45° in a phase shifted arrangement along the lengthwise 

extensi.on of projection proper 21; (b} shows projecti.on proper 

21 ... provi.ded with two branch elements extendi.ng from each side 

thereof at an angle of about 45° at a median location and a distal 

location along the lengthwi.se extension thereof; (c) shows 

projection proper 21 ... provided with one branch element 

extending from each si.de 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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elements extending from only one side thereof at an angle of 

about 4S0 
• (e) shows projection proper 21 ". provided on each 

side thereof with semispherical branch elements 3 and with a 

spherical branch element 3 situated at the distal end thereof. 

Projections proper 21 _ may be provided with a single or a 

plurality of branch elements 3. 

Projections proper 21 .... 22 "" and individual branch 

elements 3 may be provided with cross sections that constrict 

going from the basal end to the distal end thereof; also, the 

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. 

In Fig. 1 and Fig 3. 7 indicates the location of an ejector 

(ejector pin). 

Fig. s is a side view of an injection mold, showing the 

manufacturing method for an interdental cleaning tool having 

the constitution described above. 

The manufacturing method emp1oys a mo1d comprising a 

first cavities Sl ""for the shaft member l, second cavities 52 

... for projections proper 21 "" • 22 ... situated in a given plane, 

and third cavities S3 ... for branch elements 3 branching out from 

these second cavities 52 "" ; an injection mold s comprising first 

molds Sa, Sb, Sc, 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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(not shown) for molding the handle 4 and split into four sections 

diametrically about handle 4 is used as this mold. 

First molds 5a-5d are provided by means of a machining 

process with first and second cavities 51 and 52 for molding 

one-fourth of the circumference of shaft member l, 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 - , 5lc ... , and 5ld ... (split molds). These second 

molds 51a ... - 51d ... 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 51a ... - 5ld ... 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 ... - 5ld ... (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 molds 

Sla - - Sld ... together constituting first molds 5a-5d. 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 5la ... - 5ld ... {split molds), 

any gas present in first and second cavities 51 ... , 52 ... and 

third cavities 53 - can be expelled from first molds 5a-5d as 

molten synthetic resin enters and fills first and second 

cavities 51 ... , 52 - and third cavities 53 ... . The parting faces 

of second molds 5la - - 5ld - may be provided with gas venting 

recesses 5 to 15 µm 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 mold 

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 fill 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 

... , any 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 51a ... - 5ld ... and through 

the gas venting recesses, allowing the synthetic resin to 

consistently enter second cavities 52 ... and third cavities 53 

... and fill 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 51a ... - 51d ... may range in thickness from 

O .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 l, 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 51a ... 

- 5ld ... , intricate inc.ision of these second cavities 52 ... and 

third cavities 53 ... may be accomplished with ease. Further. 

a plurality of types of interden tal 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 Sla ... - Sld ... of di·ffering 

thickness. 

Examples of synthetic resin materials whi.ch may be used 

are styrene, l, 2 polybutadiene, olefin, urethane, ester, amide, 

chlorinated polyethylene, polyvinyl chloride, or 
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polyfluorocarbon, or other thermoplasti.c elastomers: 

polyester elastomers are chi.efly. used. In preferred practi.ce 

HYTREL® grade 2751 ex DuPont-Toray wi.11 be used: thi.s syntheti.c 

resi.n materi.al has the followi.ng properties: a flexural modulus 

of 12800 kgf/cm2
, hardness of 75 on the durometer hardness D 

scale, and a melt flow i.ndex of 25 g/10 mi.n. Where thi.s 

syntheti.c resin material is used, shaft member 1 wi.11 not snap 

or bend whi.le projections 2 and branch elements 3 wi.11 be soft: 

thus. snappi.ng or bendi.ng of shaft member duri.ng i.nserti.on i.nto 

gaps between teeth may be effecti.vely prevented whi.le yet 

affordi.ng a pleasant sensation duri.ng i.nterdental cleani.ng. 

The reasons why the use of polyester elastomers i.s 

preferred wi.11 be apparent from Table 1. Table 1 gi. ves 

mechanical gualiti.es for syntheti.c resi.n materials and servi.ce 

evaluations of interdental cleani.ng tools. The evaluations i.n 

Table 1 are for products havi.ng 0.5 mm shaft member di.ameter 

and 11 mm shaft member length. Fi.g. 7 is an i.llustrative di.agram 

showing the size of an interdental cleani.ng tool produced in 

the preceding manner, and Table 2 gives speci.fic dimensions 

thereof. 
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Table 1 
synthetic 

·flexural melt flow shaft shaft cirrate cirrate resin 
manufacturer 

product 
.grade modulus 

elongation 
hardness index member member element element 

overall 
material name 

(kgf/cm2
) 

(t) 
(g/10 min) strength durability sensation durability 

rating 
type 

durometer 
2751 12800 320 hardness D 25 0 0 0 0 © 

scale 75 

polyester durometer 
DuPont-Toray HYTREL 7247M 6400 . 339 hardness D 49 6 6 0 0 6 elastomer 

scale 70 
durometer 

5557M 2400 450 hardness D 43 x 6 © 0 x 
scale 55 

polyamide 
Asahi Rockwell 

Chemical Leona 1300S 29000 250 hardness 10( © 0 6 0 0 6,6 
Industry MBO 

aliphatic 
Shell Japan Caril on RDP202 14280 350 - 50 © 0 6 0 0 polyketone 

polyacetal Rockwell 
Polyplastics JURA CON M90-44 26400 60 hardness 9 © © x 6 6 resin 

MBO 

polyethylen Asahi Shore 
Chemical Suntec HD J240 19000 500 hardness D 5 0 x x x x e resin 
Industry scale 74 

© : excellent , 0 : good, D.. : poor, X : very poor 
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Table 2 

shaft member cirrate element projection projection shaft member 
projection effective cirrate element projection/branch thickness length . total length thickness length element density (number per mm) (mm) (mm) (mm) (mm) (mm) 

A 0.3-2.0 0.03-0.30 0.5-3 3-14 3-16 8-80 

B 0.4-1.5 0.04-0.25 0.5-3 4-12 4-14 8-64 

c 0.5-1.2 0.05-0.20 0.5-3 5-10 5-12 8-48 
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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 insertion, organoleptic 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 l, the thermoplastic elastomer 

or thermoplastic resin will in preferred practice have a 

flexural modulus of 6000 kgf/cm2 or above and a melt flow index 

of 8 g/10 min or above. 

The evaluations given in Tabie 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/cm2
• 

Projections 2 ... and branch elements 3 ... of the 

interdental cleaning tool 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. lO(a), and Fig. 11 are front views; 

Fig. 8(b), Figs. 9(b)-(d). Figs. lO(b), (c), and Fig. 12 are 

side views. 

Fig. 8 depicts projections 2 ... composed of disk elements 

2c, 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 l; 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 the axis of shaft member 

1 at a location corresponding to the parting portion PL of 
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a two-section split mold, and having integrally formed 

therewith branch elements 3 that extend in a direction 

intersecting in substantially· 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 O. 2 mm or smaller and in preferred 

practice 0.15 mm or smaller. 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. 1 O ( c) , or may constrict towards 

the apical portion thereof, as shown in Fig. 1 O ( 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 elements 

2a and pinnulate elements 2b, these may be arranged in 

alternating fashion in the direction of the axis of shaft 

member l, as shown in Fig. 10, and may be arranged randomly 
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along the axis and circumference of shaft member 1. 

Projections 2 ... provided to shaft member 1 may be composed 

of combinations of the projections depicted in Figs. 8 to 12. 

In Fig. 8. projections 2 ·~· are disc-shaped elements 2c. 

affording better cleaning performance with a small number of 

projections 2 - . 

In Figs. 9 to 11. the provision of pinnulate elements 

enhances cleaning performance by individual projections and 

contributes to projection durability. 

In Fig. 12. both 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 
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portion of the interdental cleaning tool of the invention. 

Fig. 13 (a) shows insert molding wherein the shaft member 

1 has a core element 6 inserted therein which consists of a 

·material having a higher flexural modulus than does the 

synthetic resin for the molding shaft member 1 and projections 

2 "" , for example, a highly elastic synthetic resin, or of 

highly rigid metal wire, such as piano wire. Fig. 13 ( b) shows 

two-color molding wherein projections 2 ... and the skin portion 

la sheathing core element 6 are molded from synthetic resin; 

handle 4 is integrally molded with a core element 6 consisting 

of synthetic resin having a higher flexural modulus than the 

flexural modulus 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 

61, 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 l, 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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1 may be prevented and shaft member strength enhanced. Where 

core element 6 consists of metal, a low-elongation material 

may be used to effectively prevent bending of the shaft member. 

Figs. 14(a), (b), and (c) show representative diagrams 

of molds for molding synthetic resins differing in f 1exura1 

modulus. 

Fig. 14(a) depicts an injection mold 5 comprising a 

fourth cavity 54 for the handle and further comprising first 

and second filling.openings 55a, 55b which open into this 

cavity 54. Through these first and second filling openings 

55a, 55b are injected, simultaneously or with a predetermined 

time lag, synthetic resins with differing flexural modulus; 

Fig. 14(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 .f 1exura1 modulus being introduced through first and 

third filling openings 55a, 55c. Fig. 14 ( c) depicts an 

injection mold 5 comprising a first filling 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 filling opening 55d 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 otherwise identical 
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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. 14, by means of injecting through first filling 

opening 55a synthetic resin having a higher flexural modulus 

than the flexural modulus of projections 2 .... it is possible 

to produce projections 2 ... for interdental cleaning that have 

flexural modulus lower than the flexural modulus of shaft 

member 1, whereby it is possible to endow projections 2 ... with 

good flexibility while imparting to shaft member 1 a flexural 

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 

extending in the direction of movement of the aforementioned 

first molds Sa ... Sd ... (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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direction, molded portions present within third cavities S3 

undergo elastic deformation sufficient to allow first molds 

Sa ... Sd - to be moved in the radial direction. The constitution 

and operation are otherwise identical to those depicted in 

Fig. Sand Fig. 6, equivalent elements being assigned the same 

symbols and dispensing with detailed description and 

operation thereof. 

According to this manufacturing method, third cavities 

S3 - are formed so as to prevent restriction of first molds 

Sa - Sd - in the directions of movement thereof, whereby branch 

elements 3 ... may be molded using a smaller number of first 

molds Sa ... Sd ... , affording further reductions in production 

costs so that an interdental cleaning tool compr.ising 

projections 2 ... and branch elements 3 ... may be produced at 

lower cost. 

Fig. 16 is an injection mold S comprising first molds 

Sa Sd ... and second molds Sla ... Sld ... , the parting faces 

of second molds Sla ... Sld ... being provided on a first side 

face and a second side face thereof with second cavities S2 

Fig. 17(a) is an injection mold comprising the 

aforementioned first molds Sa ... Sd ... and second molds Sla ... 

Sld ... , the parting faces of second molds Sla ... Sld ... being 

provided on a first side face only with second cavities S2 

Possible sectional configurations for second ca vi ties S2 

... are the square configuration shown in Fig. 1 7 ( b) , the 
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triangular configuration shown in Fig. 17 ( c) , and the · 

semicircular configuration shown in Fig. 17(d). 

Fig. 18 is an injection mold comprising the 

aforementioned first molds Sa ... 5d ... and second molds 5la ... 

5ld ... , the parting faces of second molds 51a ... 5ld ... being 

provided on a first side face and a second side face thereof 

with second cavities 52 ... , with the aforementioned first molds 

Sa ... Sd ... being assembled in such a way that parting faces 

of second molds Sla ... 51d ... are offset in zigzag fashion in 

the axial direction shaft member 1, whereby it is possible 

to mold projections 2 ... arranged offset .:tn zigzag fashion in 

the axial direction shaft member 1. 

Fi.g. 19 comprises fourth molds 57 ... di.vi.ded i.nto a 

plurality of segments in the axi.al directi.on of shaft member 

l, and a gas vent mold 58 arranged about fourth molds 57 ... , 

the parti.ng secti.ons of fourth molds 5 7 ... being provided with 

first and second cavities 51 ... , 52 ... , ·the fourth molds 57 

... and gas vent mold 58 being provi.ded with a plurali.ty of 

· communi.cati.ng paths 57a, 57b communicati.ng with the distal 

end porti.ons of second cavi.ties 51 ... , 52 ... , and mold 57 being 

provided with an injection port (not shown) that communicates 

with first cavity 51 . 

In Fi.g. 19, communicating paths 58a 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 
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cavity 51 from the injection port, whereby the synthetic resin 

can flow to the tips of the second c;:avi ties, producing 

projections 2 ... of desired length, with the length of 

projections 2 ... being uniform. 

Fig. 20 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 (two, for 

example) along the axis of shaft member l, and with second 

cavities 52 ... which extend in directions intersecting parting 

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 l, 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 Fig. 21, as it is possible to produce an interdental 
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cleaning tool provided with a plurality of projections 2 

arranged in the axial direction of shaft member 1 using a mold 

divided into four sections along the axis of shaft member l, 

production can be accomplished in fewer steps than methods 

employing wire, affording lower costs in interdental cleaning 

tool production. 

In the preceding embodiments, injection molds divided 

into three or more sections along the axis of shaft member 

1 may be divided in the injection direction in the manner 

depicted in Fig. 21, or may be divided parallel to the 

aforementioned axis, the parting configuration 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 integr.ally molded with the 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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According to the interdental cleaning tool of the second 

invention, a structure is possible wherein a plurality of 

projections are arranged 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 of the third 

invention, maximum thickness for a pinnulate member or 

diameter for a cirrate member participating in interdental 

cleaning is O. 2 nun 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 enhanced cleaning performance. 

According to the interdental cleaning tool of the fifth 

invention, pinnulate member density centered 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. 

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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tooth, thus affording further enhanced cleaning performance. 

According to the interdental cleaning tool of the 

seventh invention. the shaft member is provided by means of 

insert molding or two-color molding with a core element 

consisting of a material having a high flexural modulus, 

. whereby 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 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. 

According 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. 

According to the interdental cleaning tool 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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higher than the flexural modulus of the synthetic resin used 

for the projections, whereby the shaft member and projections 

can be integrally molded using within the mold one synthetic 

resin for the projections and another synthetic resin for the 

shaft member, thereby affording pliable projections, as well 

as increased strength of the shaft member, affording a 

pleasant sensation during cleaning between the teeth. 

According to the interdental cleaning tool of the 

eleventh invention, 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 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/cm2 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 

filling the mold, eliminating short shot in the cavities and 

giving a good molded shape. 
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According to the manufacturing method of the fourteenth 

invention, an interdental cleaning tool whose shaft member 

is provided with a plurality of projections may be molded using 

a mold of simple construction. 

According to the manufacturing method of the fifteenth 

invention, the number and 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 of 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 (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 

ca vi ties 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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up to the end of the cavity without the need to provide a specia1 

gas vent opening. 

According to the manufacturing method of the eighteenth 

invention, spacing between projections in the direction of 

the axis of the shaft member is sma11, viz . , O . 1 to 2 mm, so 

that it is a simp1e matter to increase the number and density 

of projections arranged over the entire 1engthwise extension 

of the shaft member. 

According to the manufacturing method of the nineteenth 

invention, it is a simp1e matter to form cavities for a 

p1ura1ity of projections on the parting faces of mold split 

into three or more sections, whereby an interdental cleaning 

tool having a p1urali ty of projections arranged codirectional 

with the axis and circumference of the shaft member can be 

manufactured at reduced cost. 
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Wbat Is Cla;Lrned Is: 

1. An i.nterdental cleani.ng tool havi.ng one or a plurali.ty 

of projecti.ons on the peripheral face of a shaft member, 

wherein the projections are pinnulate members and/or cirrate 

members, the shaft member and projections being integrally 

molded from synthetic resin. 

2. The i.nterdental cleaning tool according to clai.m 1, 

wherei.n said projections are molded using a mold provi.ded wi.th 

cavities for formi.ng said projections, situated on parting 

faces thereof that i.ntersect the axi.s of the shaft member or 

on parting faces thereof that are codirecti.onal with the axi.s 

of the shaft member. 

3. The i.nterdental cleani.ng tool accordi.~g to clai.m 1 or 

2, wherei.n sai.d pi.nnulate member thickness or ci.rrate member 

di.ameter is 0.2 mm or smaller. 

4. The interdental cleaning tool accordi.ng to any of clai.ms 

1 to 3, wherei.n sai.d projections are O. 5 mm or longer in length. 

5. The interdental cleani.ng tool according to any of clai.ms 

1 to 4, wherein there i.s provided a plurali. ty of sai.d 

projections, wi.th pi.nnulate member densi.ty centered about the 

shaft member bei.ng at least 3 per 360° and ci.rrate member 

densi.ty i.n the axi.al di.recti.on of the shaft member bei.ng at 

least 8 per 1 mm of length. 

6. The interdental cleani.ng tool according to any of clai.ms 

1 to 5, wherei.n sai.d projecti.on compri.ses a projecti.on proper 
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connecting · 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. 

7 . The interdental cleaning tool according to any of claims 

1 to 6, 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 molding or two-color molding. 

8. The interdental cleaning tool according to claim 7, 

wherein the material for the core element of said shaft member 

is synthetic resin having a flexural modulus higher than the 

flexural modulus of the synthetic resin used for said 

projections. 

9. The i.nterdental cleani.ng tool according claim 7, 

wherei.n the material for the core element of said shaft member 

is metal. 

10. The interdental cleaning tool accordi.ng to any of claims 

1 to 6, wherein said shaft member is molded from a syn the tic 

resin havi.ng a flexural modulus higher than the flexural 

modulus of the synthetic resin used for the projections. 

11. The interdental cleaning tool according to any of claims 

1 to 10, wherein sai.d shaft member and projecti.ons are 

i.njection molded from thermoplastic resin. 

12. The interdental cleaning tool according to any of claims 

1 to 10, wherein said shaft member and projections ·are 

injection molded from a thermoplastic elastomer. ._) 
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13. The interdental cleaning tool according to any of claims 

1 to 10, wherein said shaft member and projections are 

injection molded from a thermoplastic resin or thermoplastic 

elastomer having flexural modu1:-us of 6000 kgf/cm2 or above and 

a melt flow index of 8 g/10 min or above. 

14. An interdental cleaning tool manufacturing process for 

manufacturing the interdental cleaning tool according to any 

of claims 1to13 using an injection mold split in two sections 

along the axis of the shaft member. 

15. An interdental cleaning tool manufacturing process for 

manufacturing the interdental cleaning tool according to any 

of claims 1 to 13 using an injection mold split into three 

or more sections along the axis of the. shaft member. 

16. An interdental cleaning tool manufacturing process for 

manufacturing the interdental cleaning tool according to any 

of claims 1 to 13 using a mold having a parting section as 

mating portion for opening the mold and/or a parting section 

as mating portion of the split mold in mold sections for molding 

the projections. 

1 7 . An· interdental cleaning tool manufacturing process for 

manufacturing the interdental cleaning tool according to any 

of claims 1 to 13 using a split mold having cavities for molding 

said projections situated on a parting face thereof that 

intersects the axis of said shaft member. 

18. The interdental cleaning tool manufacturing process 

according to claim 17, wherein said split mold has thickness .) 
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of ·from 0.1 to 2 mm in a direction intersecting the parting 

faces thereof. 

19. An interdental cleaning tool manufacturing process for 

manufacturing the interdental cleaning tool according to any 

of claims 1 to 13 using a mold split into three or more sections 

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

being provided with cavities for molding projections. 

111111111111111111111111111111 
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