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TOOTHBRUSH

BACKGROUND OF THE INVENTION

1. Field of the Invention |

The present invention relates to a toothbrush that effectively
removes plaque attached to or deposited on all portions of tooth
surface, interdental space, and cervical margin, and that performs
toothbrushing efficiently.
2. Description of the Prior Art

‘Conventionally known toothbrushes have round tufts b each
having a diameter approximately ranging from 1.6 to 2.0 mm to
stru_cture the tufting area a, which tufts are arranged at a
speéified sbacing c, as illustrated in Fig. 27. Most of the known
toothbrushes have a flat tip profile of the tuft or a
unidirectionally skewed tip profile on every tuft. That type
configurétion of these known toothbrushes comes from the method
for implanting the tufts thereinto.

For implanting tufts, firstly a tufting base having tufting

holes is prepared by injection molding method, then a small metallic

~ jig called the anchor is pressed against each of the tufts having

specified length to let the tuft implant into each of the tufting
holes along with the anchor while folding the tuft into U-shape.
Both ends of the anchor is forcibly wedged into a part of peripheral
wall of the tufting hole to fix thé anchor thereto, then the

irregular tip of the tuft is cut to make even the tip-profile of

the tuft.
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sur?éce I nterdental space, and cervical margin, and that perforns
-toothbrushlng efficiently. 2. Description of the Prior Art
. Conventionally known toothbrushes have round tufts b each having a
; di ane¥er approximately ranging from1.6 to 2.0 nmto structure the tufting
iarea a, which tufts are arranged at a specified spacing ¢, as illustrated
iin Fig. 27. Most of the known toothbrushes have a flat tip profile of

the tuft or a _. ; : . .
| Since the conventional toothbrushes secure the fixation of

| tufts by forcibly wedging the ends of anchor into the peripheral
wall of the corresponding tufting holes, degradation of mechanical
strength of the tufting base becomes a problem. To maintain a
specified mechanical strengi:h of the tufting base, the size of the
tufting hole needs to be at or below the specified diameter.
Accordingly, a specific space between adjacent tufting holes is
necessary to be maintained.

Further, since cutting of tuft tip portion is performed on
each of the densely gathered tufts within the tufting area after
the fixation of the tuft, the cutting to form a complex profile
is difficult. Consequently, most of conventional working surfaces
are either the flat one parallel to or the unidirectionally skewed
one to the face of head part of handle.

Those types of conventional toothbrushes have the following
problems. As.shown in Figs. 28 and 29, since the area occupied
by the space ¢ is large in the total tufting area, the contact
between the tooth surface A and the tuft. b is insufficient. 1In
addition, since each tuft has round cross section giving no
directional orientation and since each tuft has a diameter
approximately ranging from 1.6 to 2.0 mm, there is a defect that
the whole tuft group is inferiorlin hardness resulting in poor
brushing efficacy.on the tooth surface and in poor durability.

As a toothbrush proposed to solve the above-mentioned

problems, the one disclosed in Japanese Unexamined Utility Model
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unidirectional ly skewed tip profile on every tuft. That type
.configuration of these known toothbrushes cones fromthe nethod for

il apting the tufts thereinto. For inplanting tufts, firstly a
tufti®g base having tufting holes is prepared by injection nolding nethod,
then a small netallic jig called the anchor is pressed agai nst each of the

tufts having specified Iength to let the tuft inplant into each of the
'tufting holes along with the anchor while folding the tuft into U shape.
Both ends of Appadigakhenr e+ oShebl P3mdd§ed it okBOWRr t TS ebPPHTYSh ~ 1s

configured such that at least one of the tufts implanted into the
tufting base is formed into a wide tuft which extends to the whole
width or to the whole length of the tufting base. With this
arrangement, the contact area betwéen the tuft and thé tooth surface
is increased and the mutual supporting effect of densely gathered
filaments is enhanced, to thereby increase the hardness of tuft
and improve the plaque removal efficacy on the tooth surface and
the durability of tuft.

| Further, by utilizing the difference of hardness between the
wide tuft and the ordinary round tuft, the wide tuft having higher
hardness placed adjacent to the round tuft, which is warpéd by
contacting the tooth surface, is enabled to position at cervical
margin and interdental space, thereby enabling scraping out the
plaque deposited at a deep region of cervical margin and interdental
space.

By locating a wide tuft extending to whole width or whole
length of the tufting base, the improvements of plaque removal
.efficacy and dﬁrability are attained. Nevertheless, the plaque
removal efficacy on interdental space and cervical margin is not
satisfactory. <That is, that type of toothbrush allows easy
insertion of the wide tuft having high hardness into the cervical
margin by warping the round tufts adjacent to the wide tuft.
However, as shown in Figs. 29 and 30, the interdental space B and

the cervical margin C are unexpectedly deep and narrow, so that
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wal | of the tufting hole to fix the anchor thereto, then the irregular tip
of the tuft is cut to make even the tip-profile of the tuft.
2
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it is not easy to make the tuft tip to reach the deepest bart of
the interdental space and the cervical margin even when the wide
tuft is attached to the dentition to let the wide tuft enter into
the interdental space B and the cervical margin C.

In addition, that type of toothbrush has a wide tuft extending
to whole width or whole length of the tufting base, and the filaments
are densely ‘gathered in a continuous style for over the width of
a single tooth. Therefore, the number of filaments which come to
the opening of interdental space B tends to'excéed the number
actually allowed to enter. As a result, there is a problem that
the filaments clog the inlet of the interdental space, resulting
in fail to make the tip of filaments reach the deepest part of the
interdental space.

Further, since the toothbrush of this type has the wide tuft
exténding to whole width or whole length of the tufting base, so
that the hardness of the wide tuft tends to become excessive.
Accordingly, there is a problem that particularly when the wide
tuft extends to the whole length of the tufting base, the tuft loses
its adequate flexibility to give elastic deformation which conforms
to the undulation of the dentition surface, and a gap appears
between the tooth surface and the tuft, resulting in degradation
of effect of simultaneoﬁs brushing on teeth.

Furthermore, since that type of toothbrush has a wide tuft
which is not divided into separate tufts, air permeability of the

tuft is poor and drying thereof is difficult, and further the
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Since_t he conventional toothbrushes secure the fixation of tufts by

forci bly wedgi ng the ends of anchor into the peripheral wall of the
correspondi ng tufting hol es, degradation of mechanical strength of the
tufting base becones a problem To maintain a specified nechani cal
strength of the tufting base, the size of the tufting hole needs to be at
or below the specified dianeter. Accordingly, a specific space between

~adj acent tufting holes is necessary to _be maintained. p R
: : rem%val of food residue ayttached to tnne tu%ting area is difficult.

As a result, there is a problem that the tufts. at inner rows are
likely contaminated.

Still further, to improve the interdental space cleaning
effect, an angular profile brush is proposed in Japanese Unexamined
Utility Model Application No. Sho. 62-102432, Japanese Unexamined
Utility Model Application No. Sho. 62-106522, and United States
Design Patent (USD) No. 332,873. 1In that type of toothbrush,
however, two tufts form a single angle profile. Accordingly, since
there is a space between mutual holes to tuft and there is a
relatively large space between tufts, the contact area with tooth
surface is similar with that of conventional toothbrush. Therefore,

actual result of plaque removal efficacy is not sétisfactory.

BRIEF_SUMMARY OF THE INVENTION

~ The present invention was completed in .view of the state
described above. Therefore, an obﬁect of the present invention
is to provide a toothbrush which enhances the accessibility of wide
tuft to cervical margin and to interdental space while maintaining
the effeét of tooth surface brushing by the wide tuft, and performs
the removal of plaque deposited on these portions effectively, and
which has a plaque removal efficacy for all the regions of tooth |
surface, cervical margin, and interdental space, and has a good
toothbrushing effect. Another object of the present invention is
to Iprovide a toothbrush having an optimum arrangement of wide tufts

to attain the balanced plaque removal efficacy on the above
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Fur§her, since cutting of tuft tip portion is perforned on each of the
derisely gathered tufts within the tufting area after the fixation of the
tuft, the cutting to forma conplex profile is difficult. Consequently,
nost pf conventional working surfaces are either the flat one parallel to
or the unidirectionally skewed one to the face of head part of handle.
Those types of conventional toothbrushes have the follow ng problens. As

shown in Figs. 28 and 29, since the area occupied by the space c_is |large
in the total desfribed poxkiongewithpuesacrificing the effect of simultaneous

brushing of a plurality of dentition.

According to the present invention which achieved to solve
the above-described problems, there is provided a toothbrush having
a tufting area at a head part of a handle, characterized in that
the tufting area compriées a plurality of tufts in which at least
one of the tufts is wide along the longitudinal direction of a
tufting base 6n the tufting area and the profile of tip portion
of the tuft is converged toward the tip having a shape of dot, line,
or plane. The converged profile described above is assumed, for
example, a plurality of skewed surfaces surrounding the cross
section of the tuft while converging toward the top edge, or what
is called roof shape in Japanese house.

An adequate range of profile and size of the converging portion
formed at the tip-portion of the wide tuft is determined depending
on the interdental gap and depth at the target region for brushing.
In general, the size range of the converging portion is that the
size of the tip profile is larger than 0 mm and not larger than
8 mm in major axis (w) and larger than 0 mm and not larger than
3 mm inminor axis (d), and that the size of the root of the converging
portion is from 3 to 10 mm in major axis (W) and from 1 to 3 mm
in minor axis (D), and that the height (h) of the converging portion

is from 0.5 to 4 mm.
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bet%gn the tooth surface A and the tuft b is insufficient. In ;additiOn,
e each tuft has round cross section giving no directional orientation

and since each tuft has a dianeter approximately ranging from1l.6 to 2.0
mm there is a defect that the whole tuft group is inferior-in hardness
resulting in poor Dbrushing efficacy on the tooth surface and in poor

durability.

. probl ens,

As a toothbrush proposed to solve the above-nentioned

the one Ies (Vlv|18$ eguf*gs Jt? \?J{]negs ecolgxrx}%)f:%g]dn% puﬁoruﬂn Nabpeelpreferably'

arranged at outermost periphery of the tufting area along the outer
profile of the tufting base.

Filament structui:-ing the wide tuft may be thinner than the
filament in other tufts. |

A preferable example of toothbrush is the one having a
plurality of wide tufts each of which has a converging portion at
a tip portion thereof to converge toward the tip having a shape.
of dot, line, or plane, and which plurality tufts are arranged on
both lateral sides of the tufting base along the 'outer profile
thereof while directing the wide face of the tuft. in- the

longitudinal direction of the tufting base, wherein the size of '

- a tip portion of the wide tuft is larger than 0 mm and not larger _

than 8 mm in major axis (w) and larger than 0 mm and not larger
than 3 mm inminor axis (d), and the size of the root of the converging
portion of the wide tuft is from 3 fo 10 mm in major akis (W) and
from 1 to 3 mm in minor axis (D), and the height (h) of the converging
portion is from 0.5 to 4 mm, and wherein a plurality of round tufts
each of which has 1.6 to 2.0 mm of root diameter are arranged along
the longitudinal direction of the tufting base at a lateral -
intermediate position between the wide tuft rows. The term“larger
than 0 mm” given as the lower limit of major axis and minor axis
of the tip-portion size described in the above-given figures is
assumed that only a single filament exists at the.tji>of the tuft

in each described side.
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Application No. Sho. 63-99527 is known. This toothbrush is ~configured such
~that at least one of the tufts inplanted into the tufting base is formed
into a wide tuft which extends to the whole

A

Tt is more preferable that the tip of the tufting base has
a tip-thinning round edge, wherein three tufts each of which has
4.0 to 10.0 mm’ of root area are arranged at the tip-thinning edge
part in a triangle arrangement while placing the apex of the
triangle arrangement comes to the tip of the round edge of the
tufting base..

A prof_ilé of converging portion formed at the tip-portion of
the-wide tuf_t may adopt the one, for example, converging starting
from outer periphery of the tuft and converging _toward a single
point folhlov.nring a smooth curve to form a nearly hemispherical
converging po,ri;ion.

Since an area where wide tufts are arranged in place of
conventional round tufts has no wide gap which was seen in
cp_nve'ntiohal round tuft arrangement, so that the wide tufts
simgltaneously touch the whole teeth surface, and efficient
cleaning of the tooth surface is achieved. Also, since the
tié-por_fion of the tuft is converged, the tip of tuft readily
reaches j.nterdental space and cervical margin, thus the plaque
deposited on these regions ié easily scraped out.

The numbér of filaments structuring the wide tuft- is larger
than that of the round tuft. Since these many filaments support
one another, the tuft increases its stiffness and becomes durable.
Accordingly, the tip of the converging portion formed at the tip
portion of tl_ie wide tuft readily reaches the deep portion of

cervical margin and interdental space. In addition, since thewide
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width ,or to the whole length of the tufting base. Wth this . arrangenent,
the contact area between the tuft and the tooth surface is increased and
the nutual supporting effect of densely gathered filanments is enhanced, to
t hereby increase the hardness of tuft and inprove the plaque renoval
efficacy on the tooth surface and the durability of tuft. Furt her

by utilizing the difference of hardness between the wde tuft and the

ordinary round tuft, the wide tuft having higher hardness placed adjacent
to the round tufft simhltanégusky gehdhes a plurality of cervical margins, the

removal of plaque deposited'on the cervical margins is perfofmed
efficiently.

When the tip size and height of the converging portion are
specified in accordance with the second aspect of the invention
responding to the relation with the size of target tooth, brushing
with the toothbrush according to the present invention by the
scrubbing method allows the tip portion of the converging pofti’on
to enter into the interdental space smoothly and allows to reach
the deepest part of the interdéntal space. At the same time, the
filaments which are densely gathered within a range defined by the
size of the root of converging portion forcibly enter ‘“the
interdental spacé to remove the plaque deposited theretO'by'the
strong rubbing action of the filaments against the inner wall
surface of the interdental space.

When the wide tuits having converging portion are arranged
at outermost periphery of the tufting area along the outer profile
of the tufting_ base, the wide tufts contact the cervical margin
smoothly.

If the filament structuring the wide tuft is thinnéf than the
filament of othe¥ tufts, the wide tuft provides a soft touch and
has strong stiffness. Therefore, the tuft performs excellent plaque
removal efficacy while suppressing excessive stimulation to -
gingiva.
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contacting the tooth surface, is enabled to position at cervical margin
and interdental space, thereby enabling scraping out the plaque deposited
~at a deep region of cervical margin and interdental space. By
locatkng a wide tuft extending to whole width or whole Iength of the
~tufting base, the inprovenents of plaque renoval efficacy and durability
are attained. Nevertheless, the plaque renoval efficacy on interdental

space and cervical margin is not ) . .
Further, when approximately hemispherical converged portion

is formed on the tip of wide tuft, the spherical surface touches
gingiva to press a relatively wide area thereof without damaging
the gingiva. Therefore, an excellent massage efficacy is provided,
and an excellent cleaning effect is given to the interdental
papilla.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view showing a typical example of toothbrush
.according to the present invention;

Fig_. 2 is a perspective view showing a tufting area of the
toothbruéh in Fig. 1;

Fig. 3 is a front view showing the tufting area of the
toothbrush in Fig. 1;

Fig. 4 is a side view showing the tufting area of the toothbrush
in Fig. i;

Fig. 5 is a vertical sectional view showing the tufting area
of the toothbrush in Fig. 1;

Figs. 6(a) to 6(c) illustrate individual stages for preparing
profile of the tip of a tuff;

Fig. 7 is a perspective view showing a wide tuft;

Fig. '8'(a) illustrates width and thickness of tooth, and Fig.
8(b) illustrates height of tooth;

Fig. 9(a). illustrates a dimensional relation of tooth width,
teeth pitch, and converging portion of a wide tuft, and Fig. 9(b)
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satisfactory. That is, that type of toothbrush allows easy insertion of
the wde tuft having high hardness into the cervical margin by warping the
.round tufts adjacent to the wide tuft. However, as shown in Figs. 29 and
.30, the interdental space B and the cervical margin C are unexpectedly
 deep and narrow, so that

illustrates the state that the converging portion touches the teeth
surface;

Fig. 10 1s a front view illustrating the-state that the tufting
area touches the teeth surface;

Fig. 11 is a plan view illustrating the state that the tufting
area touches the teeth surface;

Fig. 12 is a plan view illulstrating the state that the
converging portion of a wide tuft enters into an interdental space;

Fig. 13 is a front view illustrating the state that the
converging portion of a wide tuft enters into a cervical margin;

Figs. 14(a) to 14(c) are front view illustrating the tufting
area in which an arrangement of tufts at the tip-thinning portion
is changed in accordance with another embodiment;

Fig. 15 is a front view illustrating the tufting area where
all the tufts are wide tufts;

Fig. 16 is a front view illustrating the tufting area where
the tufting base having a simple round tip-thinning portion is
arranged with wide tufts;

Figs. 17(a) to 17(c) illustrate other examples of the present
invention;

Figs. 18(a) to 18(c) show a modification example of the
converging portion formed at the tip of the wide tuft, where Fig.
18(a) is a fronﬁ view, Fig. 18(b). is a side view, and Fig. 18(c)

is a perspective view;

“This Sheet Has Been Replaced

11 .




It L§_not easy to make the tuft tip to reach the deepest part of the

I nterdental space and the cervical margin even when the wde tuft is
attached to the dentition to let the wide tuft enter into the interdental

- space-B and the cervical margin C In addition, that type of
Etoothbrush has a w de tuft.- extending to whole width or whole length of the
‘tufting base, and the filanments are densely gathered in a conti nuous style

for over the w dth_ of
Figs. 19(a) to 19(c) show a modification example of the

converging portion formed at the tip of the wide tuft, where Fig.
19(a) is a front view, Fig. 19(b) is a side view, and Fig. 19(c)
is a perspective view;

Figs. 20(a) to 20(c) show a modification example of the
converging portion formed at the tip of the wide tuft, where Fig.
20(a) is a front view, Fig. 20(b) is a side view, and Fig. 20(c)
is a perspectivé view;

Figs. 21(a) to 21(c) show a modification example of the
converging portion formed at the tip of the wide tuft, where Fig.
21(a) is a front view, Fig. 21(b) is a side view and Fig. 21(c)
is a perspective view;

Fig. 22 is a side view of a modification example of the
converging portion formed at the tip of the wide tuft; |

Figs. 23(a) to 23(g) showamodification example of converging
portion formed at the tip of the wide tuft;

Fig. 24 is a perspective viewshowing the toothbrush according
ﬁo another exampie of the present invention in which the cohverging
portion having an approximately hemispherical shape is formed at
the tip of the wide tuft;

Figs. 25(a) to 25(c) show the tufting area of the toothbrush
according to the example shown in Fig. 24, in which the converging
portion having an approximately hemispherical shape is formed at
the tip of the wide tuft, where Fig. 25(a) is a side view, Fig.

25(b) is a front view, and Fig. 25(c) is a plan view;
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a single tooth. Therefore, the number of filanments which come to the
openi ng of interdental space B tends to exceed the nunber actually allowed
' to enter. As aresult, there is a problemthat the filaments clog the
~inlet-of the interdental space, resulting in fail to make the tip of
filaments reach the deepest part of the interdental space. Furt her,
"since the toothbrush of this type has the wde tuft extending to whole
wi dth or whole length of the tufting base, so that the hardness of the
wide tuft tends tFigsords (@jceos2Gec) illustrate each step of the preparing
method of forming the converging portion having an approximately
hemispherical shape;
Fig. 27 is a front view showing the tufting area of a
conventional toothbrush;
Fig. 28 is a front view illustrating the state that the tufting
area of the conventional toothbrush contacts the tooth surface;
Fig. 29 is a plan view illustrating the state that the tufting
area of the conventional toothbrush contacts the tooth surface;
and

Fig. 30 is a front view illustrating the state that the tuft

of the conventional toothbrush is hard to enter the cervical margin.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Nekt, the present invention is described in more detail with
reference to the accompanying drawing. Fig. 1 is an entire view
showing a toothbrush according to the present invention having a
tufting area 2 at the tip portion of the handle 1.

Fig. 2 is a perspective view of the tufting area 2. Fig. 3
is a front view showing the tufting area 2 where description of
filaments is omitted. Fig. 4 is a side view showing the tufting
area. Fig. 5 is a vertical sectional view showing the tufting area
along the lateral center line thereof. The tufting area 2 consists
of a tufting base 3 and a group of tufts 4 vertically implanted

into the tufting base 3. The tufting base 3 consists of a body

portion 3a and a tip-thinning portion 3b with a rounded profile.
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Accordingly, there is a problemthat particularly when the wide tuft
extends to the whole length of the tufting base, the tuft loses its
adequate flexibility to give elastic deformati on which conforms to the
~undul ation of the dentition surface, and a gap appears between the tooth
~surface and the tuft, resulting in degradation of effect of sinultaneous

- brushing on teeth. . Furthernore, since that type of toothbrush has a
wide tuft which is not divided into separate tufts, air perneability of
t he The tuft group 4 consists of three rows arranged in the lateral

direction of the body portion 3a of the tufting base 3, and the
tuft is wide along the longitudinal direction of the tufting base
3 while arranging the wide tufts 5,5,.., which have converged tip
portion, along the outer profile of the tufting base 3.

- Implanting that type of wide tufts 5 into the tufting base
3 is readily performed by positioning every tuft which was profiled
with a plurality of skewed surfaces surrounding the cross section
of the tuft while converging toward the top edge thereof, or what
is called roof shape in Japanese house, in a die for molding the
tufting base, and by integrating the root of the tuft with the
tufting base 3 using a synthetic resin injected into the die. The
implanting method differs from conventional piling method in which
the tuft is piled into the tufting hole using an anchor.

Although not shown, other method may be applied. For example,
the neck of the tuft to be implanted is fused with the surface of
the tufting base which accepts the tuft, and the tuft is welded
to the surface of the tufting base.

- Profiling the tip portion of the tuft is conducted by, for
example, a method illustrated by Figs. 6 (a) to 6(c). The method
comprises: (1) the step for inserting a tuft 11 into a cylinder
which is provided with a clamp 12 at a midway in the longitudinal
direction thereof, which clamp 12 stops and releases the front/rear
movement of the tuft 11 by the vertical movement, (Fig. 6(a)); (2)

the step for releasing the tuft 11 from the state of fixing by the
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tuft Ls poor'and drying thereof is difficult, and further the

r enoval
cresult,

of food residue attached to the tufting area is difficult. As a
there is a problemthat the tufts at inner rows are likely

- cont ami nat ed.

clamp 12 and for profiiing the tip portion of the tuft in roof shape
by pressing a profiling rod 13 against the tip of the tuft, which
profiling rod has a tip poi:tion in a counter-shape to the target
profile of the tuft tip, (Fig. 6(b)); and (3) the step for holding
the tuft 11 by vertical movement of the clamp 12 and for cutting

the neck portion of the tuft by a cutter 14 into even the root of

the tuft, (Fig. 6(c)).

As shown in Figs. 1 to 4, the area between the wide tufts 5,
has a plurality of round tufts 6 each having a neck diameter ranging
from 1.6 to 2.0 mm. The illustrated example has only a single row
of the round tufts 6 in the center of the lateral width direction
of the tufting base. Howéver, the round tufts may be arranged in
plural rows.

At the tip-thinning portion 3b of the tufting base,
three tufts 7, 7, 7, each of which has a large neck area ranging
from 4.0 to 10.0 mm? are arranged in a triangle arrangement while
placing the apex of the triangle arrangement comes to the tip of
the triangle edge of the tufting base. The large neck area tufilzs

. [
7, 7, 7 are in an oval shape in Fig. 3, though they may be in a
round shape.

Detail of the wide tuft 5 is shown in Fig. 7. The wide tuft
5 has a stereoscopic shape with elliptical section at its implanting
neck portion and roof profile at its end portion. The converging

portion 5a is configured by extending the filaments longer toward

inside of the tuft. The neck size and shape of the converging portion
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Sgﬁl _further, to inprove the interdental space cleaning effect, an
angul ar profile brush is proposed in Japanese Unexam ned Uility Model
- Application No. Sho. 62-102432, Japanese Unexamined Utility Model
. Applieation No. Sho. 62-106522, and United States Design Patent (USD) No.
. 332,873. In that type of toothbrush, however, two tufts forma single
tangle profile. Accordingly, since there is a space between nutual holes to
tuft and there is a relatively |arge space between tufts, the contact area
with tooth 5a are the same as those of the above-described neck of the tuft
at its implanting section. All the filaments in the tuft are
vertically stood from the tufting base. However, the filaments
may be inclined toward the center of the tuft (not shown).
The dimensions of the end portion of converging portion 5a,
namely major axis (w), minor axis (d), and converging portion height
(h), are determined taking into account of the size of tooth shown
in Figs. 8(a) and 8(b) and Figs. 9(a) and 9(b). As shown in Fig.
8(a), the definition is given as (w’) for the tooth width along
the dentition, (d’) for the tooth depth in the direction of crossing
the tooth width direction nearly orthogonally, and (h’) for the
tooth height which corresponds to the length of tooth exposed on
the gingiva as shown in Fig. 8(b). Then, the average dimensions
of the tooth crown on a permanent tooth expressed by the function
of these height (h’), width (w’), and depth (d’) are given in Table
-1, which expression is in accordance with the “Anatomy of Teeth”,

Dr. Kotaro Fujita, (Kinbara Publication Co., Ltd.) Thus, the total

average of each of height (h’), width (w’), and depth (d’) becomes

h’" = 8.5 mm, w = 8.3 mm, and d’ = 8.9 mm.
—_—
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surf%ge Is simlar with that of conventional toothbrush. Therefore,
efficacy is not satisfactory.
BRI EF SUMVARY OF THE | NVENTI ON
in view of
I nvention

result of plaque renova

w de

tuft

"the effect

r enoval

of

the state

descri bed above.

The present
Ther ef or e,

act ual

i nvention was conpl et ed
an object of the present

Is to provide a toothbrush which enhances the accessibility of
to cervical
of tooth surface brushing by the wi de tuft,

p

Efidleidd

margin and to interdental

osi ted on these portions effectively,

and perforns
and

space whil e mai ntaining

t he

List of average dimensions of crowns on permanent teeth

(Unit: mm)

Central Lateral Canine First Second
incisor incisor premolar premolar
Upper h’ 11.7 9.6 10.9 8.4 7.6
jaw
w’ . . 7.9 . .
dar . 8.3 . .
Lower h’ . 9. 10.3 - .
jaw
W' L ] - . - L ]
d' 5.7 - - - L]
First molar [Second molar |[Third molar
Upper h’ 7.2 7.0 6.0
jaw
w’ 10.6 9.6 8.9
da’ 11.8 11.6 10.6
Lower h’ 7.9 7.2 7.1
jaw
w' 11.4 11.6 10.5
a’ 10.8 10.9 10.1
Upper jawlLower JjawFront teeth|Back teeth|Total
average average average average average
h’ 8.6 8.4 10.1 7.5 8.5
w’ 8.3 8.3 6.9 9.1 8.3
da’ 9.3 8.4 6.9 10.1 8.9

Note: The front teeth average deals with canine, and the back teeth

average deals with premolar and molar.

Interdental width is assumed as the same as the center distance

between adjacent teeth, which is illustrated in Fig. 9(a).

If the

size of adjacent teeth is nearly equal to each other, the center
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whi ch_has a pl aque renoval efficacy for all the regions of tooth surface,

cervical margin, and interdental space, and has a good toothbrushing

ef fect. Another object of the present invention is to provide a toothbrush

~having an opti num arrangenent of wide tufts to attain the bal anced pl aque
renoval efficacy on the above

distance betweeﬁ adjacent teeth becomes nearly equal to the tooth
width (w’), so that the interdental width can be expressed by the
dimension (w’).

Since the interdenial depth may be assumed as a half of the
tooth depth (d’) at the most, or (d’/2), the interdental depth can
be expressed by the dimension (d’/2).

When these interdental width (w’) and interdental depth (d’/2)
are taken into account, the dimensions of major axis (w) and minor
axis (d) at the end of a.convergihg pertion 5a, height (h) of the
converging portion 5a, and major axie (W) at the neck of the
converging portion 5a are determined as follows.

Regarding the size of the end portion of the converging portion
5a, the major axis (w) is larger than 0 mm and not larger than 8
mm. When a tooth having minimum interdental width (w’) is
considered, a preferable major axis (w) is larger than 0 mm and
not larger than 5 mm, and a preferable minor axis (d) is larger
than 0 mm and not larger than 3 mm. When the capability of insertion
into interdental space and cervical margin is considered, a
preferable minor axis (d) is larger than 0 mm and not larger than
1 mm. Since the average of interdental width (w’) is 8.3 mm, if
only the major axis (w) at the converging portion 5a is 8 mm or
less, the converging portion 5a smoothly comes into interdental
space as shown in Fig. 9(a) and Fig. 9(b). The height (h) of the
converging portion 5a is in a range of from 0.5 to 4 mm. Althqugh

the average of interdental depth (d’/2) is 4.45 mm, the height (h)
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descrl bed portions w thout sacrifici ng the effect of sinultaneous
hing of a plurality of dentition. According to the present

~invention which achieved to solve the above-described problens, there is
. provi ded a toothbrush having a tufting area at a head part of a handle,
i characterized in that the tufting area conprises a plurality of tufts in

| which at

| east

of the converging portion 5a is set to slightly smaller than the
value of interdental depth'(d'/2). The reason of setting smaller
than the interdental depth (d’/2) is to enhance the plaque removal
efficacy by entering the converging portion 5a into interdental
'space and also to forcibly introduce the portion of densely gathered
filaments into the interdental space succeeding to the converging
portion 5a. By the forceful introduction of the portion of densely
gathered filaments succeeding to the converging portion 5a deep
into the interdental space, the plaque deposited on the inside wall
surface of the interdental space is effectively removed by the
strong rubbing action of the forcibly entered filaments against
the inside wall surface of the interdental space. For fully
performing of the rubbing action of the forcibly introduced
filaments, the major axis (W) at the root of the converging portion
5a is preferably set to slightly la:;ger than the interdental width.
The upper limit of the major axis (W) at the root of the converging
portion 5a is aroﬁnd 10 mm. If a tooth has the smallest interdental
width (w’), most preferable upper limit of the major axis (W) is
around 6 mm. If the major axis (W) exceeds 10 mm, the portion of
densely gathered filaments become difficult to enter succeeding
to the converging portion 5a because individual filaments hinder
one another in their way. When the major axis (W) is taken as 6
mm or less, the portion of densely gatherea”filaments smoothly
enters interdental space for all sizes of teeth. The rubbing action

induced by the introduction of the portion of densely gathered
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one of the tufts is wde along the |ongitudinal direction of a tufting
base on the tufting area and the profile of tip portion of the tuft is
“converged toward the tip having a shape of dot, line, or plane. The
converged profile described above is assuned, for exanple, a plurality of
skewed surfaces surrounding the cross section of the tuft while converging
toward the top edge, or what 1is called roof shape in Japanese house.
An adequate range of profile and size of the converging portion formed at
the tip-portifdhanéntHeisvnot negessaridat éequﬁéadcféﬁ%ﬁailngnterdental spaces,
and a shallow interdental space does not need such an action.
Accordingly, for a shallow interdental space, the major axis (W)
of 3 mm or more is sufficient in practical use. The reason why
the lower limit of the major axis (W) is set to 3 mm is that the
major axis (W) lower than 3 mm provides too thin thickness of tuft,
which reduces the contact area against interdental space and
cervical mé.rgin, and results in degradation of cleaning effect and
in poor stiffness of tuft. Therefore, f.he major axis (W) at the
root of the converging portion 5a 15 specified to a range of from
3 to 10 mm. If only the major axis (W) is in a range of from 3
to 10 mm, the igdividual wide tufts 5 show adequate elastic
deformation confoiming to the undulation of the dentition surface.
In the above-description, the lower limit of the major axis
(w) and minor axis (d) at the tip of the converging portion 5a is
“larger than 0 mm”. The expression is based on the assumption that
the tip of the converging portion may be structured by only a single
filament on both or either one of the major axis direction and the
minor axis direction. The present invention deals also with the
tuft that has an end having a shape of dot or line. When, however,
the tip becomes a dot. shape, the capability of insertion into
interdental space and cervical margin is improved, but the contact
pressure of the tip against a tooth decreases to tend to degrade

the strong brushing effect on the target region (hereinafter

referred to simply as “brushing effect”). Although a line shaped
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on the interdental gap and depth at the target region for brushing. In
general, the size range of the converging portion is that the size of the
. tip profile is larger than O nmand not larger than 8 mmin major axis (w)
rand larger than O nmand not |larger than 3 mmin mnor axis (d), and that
.the size of the root of the converging portionis from3 to 10 mmin najor
axis (W and from1l to 3 mm in mnor axis (D), and that the height (h) of
t he converging portion is from0.5 to 4 nm
end which has a minor axis (d) near to 0 mm provides favorable
insertion into cervical margin, the brushing effect tends to
degrade as in the case of dot shaped end. Accordingly, the minor
axis (d) is preferably increased within a range not to degrade the
capability of insertion, and the uppef limit of the minor axis (d)
is around 3 mm.

Too short minor axis (D) at the root of the converging portion
5a fails to provide sufficient stiffness in the minor axis
direction. When the mindr axis (D) exceeds 3 mm, the stiffness
becomes too strong, and the arrangement of three rows or more in
lateral direction on the tufting base becomes difficult. In this
respect, the side dimension within a range given above allows
favorable brushing to remove plaque attached to the tooth surface
without damaging gingiva using ordinary nylon filament having a
size of 8 mil (1 mil = 0.0254 mm).

The filament structuring a wide tuft 5 is preferably thinner
than the filament structuring the found tuft 6. Since the wide
tuft contains lots of filaments, thinner filament can alsomaintain
the hardness of the whole tuft. Therefore, the efficient removal
of plaque attached to the tooth surface is attained while providing
the __sofi-; touch on the gingiva.

" According to Figs. 1 to 4, the wide tuft 5 has the dimensions
of major axis (W) of 4.6 mm and minor axis (D) of 1.6 mm. Three

tufts are arranged in the longitudinal direction of the tufting

base. The number of wide tufts 5 along the longitudinal direction
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7

The wi de tufts having converged tip-portion are preferably

arranged at outernost periphery of the tufting area along the outer
. profile of the tufting base.

of the tufting base is not limited to three. Nevertheless, for
the wide tuft 5 having the above-described dimensiohs, the number
is preferably 3 or less.

That type of toothbrush is particularly suitable for brushing
by a scrubbing method. According to the scrubbing method, the
longitudinal direction of the handle is fit for the direction of
dentition, and the brushing face of the tufts is pressed against
the teeth surface while keeping the direction of matching, then
the tufts are finely reciprocated in mesial and distal line
directions. The brushing method performs most effective brushing
against the teeth surface and most effective plaque removal. That
is, the toothbrush has wide tufts 5 at the body portion 3a of. the
tufting area 2 so that the gap between tufts is small, which
arraﬁgement performs simultaneous contact of lots of tufts to the
teeth surface A as shown in Fig. 10 and Fig. 11, toachieve efficient
brushing on the teeth surface. The converging portion 5a which
is formed at the end portion of the wide tuft 5 enters into
interdental spaée , as shown in Fig. 11, and the end of the tuft
reaches deep into the interdental space to remove the plaque
deposited therein. A similar effect is attained also to the
cervical margin, and the converging portiori 5a easily enters
cervical margin € as shown in Fig. 13. Even when the scrubbing
method is not applied, a simple brushing under a condition to match

the major axis of wide tuft with the tooth axis allows the end of
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Fildnent structuring the wide tuft nmay be thinner than the filanment in

other tufts.. A preferabl e exanpl e of toothbrush is the one having a
plurality of wide tufts each of which has a converging portion at a tip
portien thereof to converge toward the tip having a shape of dot, line, or

pl ane, and which plurality tufts are arranged on both |lateral sides of the

i tufting base along the outer profile thereof while directing the w de face

of the tuft in.the |longitudinal direction of the tufting base, wherein the

si ze of the tuft to reach deep into the interdental space B, as shown in
Fig. 12.

Since the wide tuft 5 contains large number of filaments
supporting one another, the stiffness as the total wide tuft 5 is
strong, and the plaque removal efficacy is very high. Although the
tuft is in a wide shape, the wide face does not extend to the whole
length of the tufting base, and a plurality of wide tufts are
arranged along the longitudinal direction of the tufting base.
Accordingly, the wide tuft 5 is allowed to give adequate elastic
deformation along the dentition, and the row of wide tufts 5 allows
air permeation, which functions keeps the tufting area in clean
state.

Since a densely gathered tufting portion is formed at the
tip-thinning portion of the tufting base by the triangle
arrangement of tufts each having large cross sectional area, the
densely gathered tufting portion is used to scraping out the plaque
deposited in interdental space and cervical margin, and further

in deep section on occlusal surface. of molar.
. Hereunder, the description is made of another embodiment.

Figs. 14(a) to (¢) show different modes of tuft implanted to
the tip-thinning portion 3b of the tufting base of the above-
described toothbrush. Fig. 14(a) shows an arrangement'placing
round tufts 6 having ordinary size at the tip-thinning portion 3b.

Fig. 14(b) shows an arrangement placing a single very thick round

tuft 8. Fig. 14(c) shows an arrangement changing the single tuft

This Sheet Has Been Replaced

S




a tip portion of the wide tuft is larger than O nmmand not |arger than 8
mmin major axis (w) and larger than O nmand not larger than 3 mMmin
~mnor axis (d), and the size of the root of the converging portion of the
wide tuft is from3 to 10 nmin major axis (W and from1l to 3 mmin mnor
caxis (D), and the height (h) of the converging portionis from0.51to0 4
.mm and wherein a plurality of round tufts each of which has 1.6 to 2.0 mm
~of root dianeter are arranged along the longitudinal direction of the
tufting base @i ragl a4l to a tuft 9 having similar figures to the outer profile
of the tufting base. All of these arrangements provide the plaque
removal efficacy by the tuft implanted at the tip-thinning portion
3b adding to the plaque removal efficacy by the wide tufts 5
implanted in the tufting body portion 3a. Particularly in Fig.
14(b) and Fig. 14(c), since the single tuft is very thick, and the
stiffness of the single tuft is véry strong, the plaque removal
efficacy is high. The filament struéturing the large cross
sectional tuft may be thin similar to that of filament structuring
the wide tuft 5 to perform high plaque removal efficacy while
keeping the soft touch to gingiva.

Fig. 15 shows an arrangement giving all the tufts on the body
portion 3a of the tufting base are wide tufts.

Fig. 16 shows a tufting base having a tip~thinning portion.
In that ecase, no fuﬁdamental difference occurs in terms of plaque
removal efficacy with the wide tuft 5, though the positioning of
the tip portion of thé tufting base to a narrow region in deep part
of oral éavity is not easy.

Fig.._ 17(a) shows an arrangement of four rows of tufts along
lateral direction of the tufting base. Fig. 17(b) shows an
arrangement of four wide tufts 5 along the longitudinal direction
of the tufting base. Fig. 17(c) shows an arrangement of two wide
tufts 5 along the longii:udinal direction of the tufting base.

Various profiles are applicable as the shape of converging

portion formed at the tip portion of the wide tuft 5. For example,
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i nterpediate position between the wide tuft rows. The term"larger than O
nmm'" given as the lower Iimt of major axis and mnor axis of the

ti p-portion size described in the above-given figures is

assuned that only

a single filanent exists at the tip of the tuft in each described side.

. 8

the converging portion having an end in line shape (Figs. 18(a)
to 18(c)), the.one having an end in dot shape (Figs. 19(a) to19(c)),
thé one having an end skewed to raise toward an edge along wide
axis of the tuft 5 (Figs. 20(a) to (c)), the one having two end
(Figs. 21(a) to 21(c)) are applicable. An end portion having an
end plane of specific area.may be applicable (not shown). These
converging portions are symmetrical to the centerline along the
wide face direction of the wide tuft 5. However, as shown inFigs.
22(a) to 22(g), the converging portion may be asymmetrical to the
centerline along the wide face direction.

The root shape of the wide tuft 5 is also arbitrary. For
example, various shapes may be applicable as illustrated in Figs.
23(a) to 23(g). These illustrated root shapes are novel ones, and
provide fresh design appearance. Various wide tufts having these
tuft end porfioqs and neck shapes are readily available by using,
for example, the‘- above-described tip profiling method and integral
tufting during injection molding process. |

The above-described converging portions have a constant or
nearly constant slope raising from the neck to the end thereof.

The angle of slope, however, may be varied. Fig. 24 and Figs.

25(a) to 25(c) show an example of varied slope angle at the

converging portion. According to the example, the profile of
converging portion formed at the tip portion of the wide tuft 5’
has an approximately hemispherical shape which starts from the

outer periphery of the tuft and converges to a single point while
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It is, nore preferable that the tip of the tufting base has a tip-thinning
round edge, wherein three tufts each of which has 4.0 to 10.0 mmferr] of
root area are arranged at the tip-thinning edge part in a triangle
arrangenment while placing the apex of the triangle arrangenent comes to
the tip of the round edge of the tufting base. A profile of
~converging portion formed at the tip-portion of

drawing a smooth curve. With that type of converging portion
profile, the spherical surface touches the gingiva to press over
a relatively wide area thereof without damaging thereto, which
assures an excellent massage efficacy and superior cleaning effect
on interdental papilla.

The forming method of +that type of approximately
hemispherical cohverging portion is similar with that of other
converging portions described above. For example, as shown in Figs.
26(a) to (c), a method touse a profiling rod 13a having a tip portion
in a counter-shape to the near hemispherical target profile of the
tuft. |
[Embodiments]

To confirm the efféct of the toothbrush according to the
invention, a comparison test was conducted on plaque removal
efficacy.

The test used a toothbrush according to the invention shown
in Fig. 1 and a conventional toothbrush. The applied toothbrush
according to the invention had the dimensions of 2.4 mm in major
axis (w), 0.5 mm in minor axis (d), 4.6 mm in major axis (W), and
1.6 mm in minor axis (D), and 1.0 mm in height (h) at the converging
portion, and had an arrangement of six rows of round tufts 6 in
series, each tuft having 2 mm in diameter, (refer to Fig. 3), and
had three thick tufts 7 each having 6.3 mm’ of root area, (refer

to Fig. 3).
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the wide tuft may adopt the one, for exanple, converging starting from
outer periphery of the tuft and converging toward a single point follow ng
a snooth curve to forma nearly hem spherical converging portion.
- Since-an area where wide tufts are arranged in place of conventional round
tufts has no wi de gap which was seen in conventional round tuft
arrangenent, so that the wide tufts sinultaneously touch the whole teeth
surface, and efficient cleaning of the tooth surface is achieved. Al so,
since the The applied conventional toothbrush had round tuft with 1.9
mm in diameter and with a flat tip (straight cut profile) for all
of the implanted tufts, and had simple round tip edge portion on
the tufting base, not tip-thinning profile.

The fest was conducted for 30 students of the department of
dentistry, who were accepted as in relatively good oral hygiene
condition. The selected target regions werel(l) central incisor,
(2) first premolar, (3) first molar, and (4) second molar. For
each of the selected tooth, plaque score was determined at: two
points on mesial and distal line angles of cheek and lips aspects;
one point on middle line of cheek and lips aspects; two points on
mesial and distal line angles of lingual and palatal aspects, and
one point on middle line.of lingual and palatal aspects; accounting
for total six points. The average amount of plaque removal for
each region or each tooth type was computed using the following
equation.

#(amount of plaque removal) = (amount of plaque score on the
control toothbrush) ~ (amount of plaque score on the toothbrush
according to the invention or on the conventional toothbrush)”

Total 30 subjects were divided into two groups each containing
15 subjects. Both groups used the control toothbrush for 3 days
as a preparation period. Then, one group used the toothbrush
according'to the invention for 4 days, and the other group used

the conventional toothbrush for 4 days. The plaque score was

determined at the end of both the preparation period and the
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tip-portion of the tuft is converged, the tip of tuft readily reaches

i nt er dent al

space and cervical margin, thus the plague deposited on these

. regions is easily scraped out. The nunber of filanments structuring
~the wide tuft is larger than that of the round tuft. Since these many
filaments support one another, the tuft increases its stiffness and
becones durable. Accordingly, the tip of the converging portion fornmed at
the tip portion of the wide tuft readily reaches the deep portion of

experimental_ period. Then, both groups used the control toothbrush
again for 3 days as the preparation period, and each of the group
used corresponding toothbrush which was different from that used
in the preceding experimental period for 4 days. The plaque score
was determined at the end of both the preparation period and the
experimental period. The determination of the plaque score was
conducted by dyeing the plaque with a plaque dye solution, and by
applying a probe to each region. The probe was touched to the tooth
surface in parallel direction to the tooth axis, and the
determination was given in every 0.5 mm of plaque height from the
cervical margin. |
Although, the method and cycles of brushing were not
specified, and the toothpaste applied through the tgst period was |
a toothpaste of low abrasive type with no claimed therapeutic agent.

Result is shown in Table 2 and Table 3.
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cervi cal

9 tuft simultaneously touches a plurality of cervical
of plaque deposited on the cervi cal

r enoval

margin and interdental space. In addition, since the w de

mar gi ns,
margi ns i s perforned

t he

[Table 2]
‘|Central |First First |[Second [Molar |Distal line angles
incisor |premolarimolar [molar of second molar
Example 0.34 0.35 0.47 0.59 0.54 0.57
Conventiona| 0.26 0.22 0.37 0.39 0.38 0.32
1 Example
[Table 3]
Total [Upper |Lower |Cheek and/Lingual Angles |[Center
jaw jaw lips and part of
aspects palatal cervical
aspects margin
Example 0.47 |0.51 |[0.42 |0.56 0.37 0.46 0.47
Conventiona [0.34 |0.38 |0.29 |[0.33 0.35 0.35 0.29
1 example '

(Unit: mm)

As shown in Table 2 and Table 3, the toothbrush according to
the invention is extremely superior in the plaque removal efficacy
at all the regions to the conventional toothbrush.

since the toothbrush according to the present invention
positions the wide tufts at the main part of tufting area and redﬁces
the gap in the main part of the tufting area in the longitudinal
direction thereof, the area of teeth surface contacting the tufts
simultaneocusly is increased to allow efficient brushing.on the
teeth surface. Since the tip portion of the tuft is converged,
the tip portion of the tuft easily reaches the interdental space
and the cervical margin,

and readily scrapes out the plaque

deposited on these regions, thus efficiently removes the plaque
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effibiently. When the tip size and height of the converging portion

are specified in accordance with the second aspect of the invention

responding to the relation with the size of target tooth, brushing wth

t he teot hbrush according to the present invention by the scrubbing nethod

allows the tip portion of the converging portion to enter into the

I nterdental space snmoothly and allows to reach the deepest part of the

i nterdental space. At the sanme tine, the filanents which are densely

gat her ed wi t bhnahl reraderdgionsdsunh tlseteeth surface, interdental space, and
cervical margin.

Since a lot of filaments structuring the wide tuft support
one another, the wide tuft provides strong stiffness as a whole,
and effectively removes the plaque attached to the tooth surface
while maintaining durability of the tuft.

According to ﬁhe second aspect of the present invention,
specifying individual dimensions of the converging portion in a
specific range allows the end portion of the converging portion
smoothly to enter the interdental space and the ce:vicai ma#gin
to allow the tip to reach the deepest part of these regions, so
that the plaque in these regions are effectively removed. The
effect is particularly enhanced by brushihg_by the scrubbing
ﬁethod;

According to the third aspect of the present invention, the
arrangement of wide tufts at the outermost periphery along the dutér
profile of the tufting base ensures the simultaneous contact of
the whole wide tufts arranged at the outermost peﬁiphery of the
tufting base to thé teeth surface.

According to the fourth aspect of the present invention,
thinner filament structuring the wide tuft than.the filament
structuring other tufts allows to keep:the stiffness as the whoie

tufts while keeping soft touch to the gingiva so that excellent

plaque removal efficacy is attained without damaging gingiva.

“This Sheet Has Been Replaced

30 l



size of the root of converging portion forcibly enter the interdental
space to rempve the plaque deposited thereto by the strong rubbing action
of the filaments against the inner wall surface of the interdental space.
When the wide tufts having converging portion are arranged at outernost
peri phery of the tufting area along the outer profile of the tufting base,
the wde tufts contact the cervical margin snoothly.
According to the fifth aspect of the present invention, when
a plurality of wide tufts each having a converging portion having
dimensions within the specified range are arranged on both edges
of lateral dq’.rection of the tufting base along the outer profile
of thereof and when a plurality of round tufts each of which has
1.6 to 2.0 mm of neck diameter are arranged along the longitudinal
direction of the tufting base at a lateral intermediate position
between the wide tuft rows, the fabrj_.cated toothbrush has balanced
functions that the plaque deposited on tooth surface and deposited
in interdental space and cervical margin is effectively removed,
'and that the tufts have adequate flexibility to show elastic
deformation along the ups and downs of the dentition surface.
According to the sixth aspect of the present invention, when
the tip of the tufting base has a tip-thinning round edge, and when
three tufts each of which has 4.0 to 10.0 mm’ of root area are arranged
at the tip-thinning edge part in a triangle arrangement while
placing the apex of the triangle arrangement -comes to the tip of
the round edge of the tufting base, the tip-thinning round edge
is easily pointed at an ora.l deep part, and the strong stiffness
of the thick tuft implanted in the round edge area removes the plaque
deposited at intricate regions of interdental épace and cervical
margin, further at occlusal surface of molar.
When a converging portion having an approximateiy

hemispherical shape is formed at the tip of the wide tuft, the

spherical surface touches the gingiva to press relatively wide area
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I's thinner than the filanment of
has strong stiffness.
ef ficacy while

If the filanment structuring the wide tuft
other tufts, the wide tuft provides a soft touch and
Therefore, the tuft perforns excellent plaque renoval

suppressi ng excessive stinulation to gingiva.

without damaging thereof, so that the excellent massage efficacy

is attained and the superior cleaning effect is achieved at

interdental papilla.

-
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Further, when approxi mately hem spherical converged portion is

formed on the tip of wide tuft, the spherical surface touches gingiva to
press a relatively wide area thereof w thout damagi € gi ngi va.

Ther ef or e,

_ an excell ent massage efficacy is provide ent
cleaning effect is given to the interdental papill: “|“ﬂ“ ‘“[\Hﬂ‘ﬂﬁ“l BRI EF
DESCRI PTI ON OF THE DRAW NGS = € L M s

WHAT IS CLAIﬁED IS: -

1. A toothbrush having a tufting area at a head part of a
handle, characterized in that at 1east one of a plurality of tufts
constituting the tufting area is wide extending along the
longitudinal direction of a tufting base, and a profile of tip
portion of the tuft is converged toward the end havincj a shape of
dot, line, or plane.

2. A toothbrush as claimed in claim 1, wherein: the size of
the end profile formed at the end portion of the wide tuft is larger
than 0 mm and not larger than 8 mm in major a#is (w) and 1arger
than 0 mm and not larger than 3 mm in minor axis (d); the size of
the root of the converged portion is from 3 to 10 mm in major axis
(W) and from 1 to 3 mm in minor axis (D); and the height (h) .of
the converged portion is from 0.5 to 4 mm.

3. A toothbrush as claimed in claim 1 or claim 2, wherein:
the wide tufts each having the converged pbrtion are arranged alon§
the outer profile of the tufting base at the outermost periphery
of the tufting area.

4. Atoothbrush as claimed in any one of claims 1 to 3, wherein:
a filament constitﬁting the wide tuft is thinner than a filament
in other tufts.

5. A toothbrush having a tufting area at a head part of a
handle, wherein: a plurality of wide tufts which are wide extending
along the longitudinal direction of a tufting base, and each of

which has a converging portion at an end portion thereof to converge
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Fi g. 1is a front view showing a typical exanple of t oot hbr ush -eH ng
~to the present invention; Fig. 2 is a perspe € view show n

. tufting area of the toothbrushln Fig. 1, Fig. m“ EW
~showing the tufting area of the toothbrush in Fig. JH“\“N\‘“‘““&‘
~side view showing the tufting area of the toothbrush tn Fig

toward a tip having a shape of dot, line, or plane are arfanged
on the width direction of the both side of the tufting base along
the outer profile thereof; and the size of an end portion of the
wide tuft is larger than 0 mm and not larger than 8 mm in major
axis (w) and larger than 0 mm and not larger than 3 mm in minor
axis (d); and the size of the root of the converged portion of the
wide tuft is from 3 to 10 mm in major axis (W) and from 1 to 3 mm
in minor axis (D); and the height (h) of the converged portion is
from 0.5 to 4 mm; and a plurality of round tufts each of which has
1.6 to 2.0 mm of neck diameter are arranged along the longitudinal
direction of the tufting base at a lateral intermediate position
between the wide tuft rows. |

6. A toothbrush as claimed in claim 5, wherein: the tip of
the tufting base has a tip-thinning round edge; and three tufts
each of which has 4.0 to 10.0 mm* of neck area are arranged at the
tip-thinning edge part in a triangle arrangement while placing the
apex of the triangle arrangement comes to the tip of the round edge
of the tufting base.

7. A toothbrush as claimed in claim 1, wherein: the wide tuft
has a converged portion at the tip thereof converging starting from
outer periphery of the tuft and converging toward a single point
following a smooth curve to form an approxi_mately hemispherical

converging portion.
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Fig” 5 is a vertical sectional view showing the tufting area of the

toot hbrush in Fig. 1; Figs. 6(a) to 6(c) illustrate individual stages
for preparing profile of the tip of a tuft; " Fig. 7 is a perspective
vi ew showi ng a wi de tuft; Fig. 8(a) illustrates width and thickness
of tooth, and Fig. 8(b) illustrates height of tooth; Fig. 9(a)

Itlustrates a dinmensional relation of tooth wwdth, teeth pitch, and
converging portion of a wide tuft, and Fig. 9(b)
ABSTRACT OF THE DISCLOSURE
An object of the invention is to provide a toothbrush that
effectively removes plaque attached to or deposited on all the
regions of tooth surface, interdental space, and cervical margin,
and to conduct efficient tooth brushing. To attain the object,
at least one of a plurality of tufts constituting the tufting area
is wide extending along the longitudinal direction of a tufting

base, and the profile of the end portion of the wide tuft is converged

toward the end in a shape of dot, line, or plane.
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Illustrates the state that the converging portion touches the teeth
surface; Fig. 10 is a front viewillustrating the state that the
tufting

FIG,1
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area touches the teeth surface; Fig. 11 is a plan view illustrating
the state that the tufting area touches the teeth surface; Fig. 12
.is a plan viewillustrating the state that the converging portion of a

‘wide tuft enters into an interdental space; Fig. 13 is a front view
‘illustrating the state that the converging portion of a wide tuft enters

into a cervical margin; Figs. 14(a) to 14(c) are front view
illustrating the tufting

FIG, 2
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area jn which an arrangenent of tufts at the tip-thinning portion 1is

changed in accordance with another enbodi nent; Fig. 15 is a front
view illustrating the tufting area where all the tufts are wide tufts;
Fig. 46 is a front viewillustrating the tufting area where the tufting
base having a sinple round tip-thinning portion is arranged with w de
tufts; Figs. 17(a) to 17(c) illustrate other exanples of the present
i nvention; .

FIG, 3
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Figs. 18(a) to 18(c) show a nodification exanple of the converging portion
formed at the tip of the wde tuft, where Fig. 18(a) is a front view, Fig.
18( b) |s a side view, and Fig. 18(c) i s a perspective view,

12 _

FIG,4
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Figs..19(a) to 19(c) show a nodification exanple of the converging portion
formed at the tip of the wde tuft, where Fig. 19(a) is a front view, Fig.
19(b) is a side view, and Fig. 19(c) is a perspective view, Fi gs.
20(a)-to 20(c) show a nodification exanple of the converging portion
fornmed at the tip of the wide tuft, where Fig. 20(a) is a front view, Fig.
1 20(b) 1s a side view, and Fig. 20(c) '

FI1G,6
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IS a perspective view, - Figs. 21(a) to 21(c) show a nodification
exanpl e of the converging portion forned at the tip of the wi de tuft,
.where Fig. ~21(a) is a front view, Fig. 21(b) is a side view and Fig. 21(c)
. is a perspective view, Fig. 22 is a side view of a nodification

- exanpl e of the converging portion formed at the tip of the wide tuft;
"Figs. 23(a) to 23(g) show anodification exanple of converging portion
formed at the tip of the wide tuft;

FIG,7
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Fig. 24 is a perspective view showi ng the toothbrush according to another
~exanpl e of the present invention in which the converging portion having an
approxi mately hem spherical shape is fornmed at the tip of the wide tuft;
Figs.-25(a) to 25(c) show the tufting area of the toothbrush according to
t he exanple shown in Fig. 24, in which the converging portion having an
approxi mately hem spherical shape is formed at the tip of the wide tuft,

FlG,8

where Fig. 25(a) is a side view, Fig.

(b)

_—
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25(5) is a front view, and Fig. 25(c) is a plan view,
Figs. 26(a) to 26(c) illustrate each step of the preparing

- method of form ng the converging portion having an approxi mately

A
" o
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hem spheri cal shape; Fig. 27 is a front view show ng the tufting area

of a conventional toothbrush; Fig. 28 is a front viewillustrating
the state that the tufting area of the conventional toothbrush contacts
the tooth surface; Fig. 29 is a plan viewillustrating the state that
the tufting area of the conventional toothbrush contacts the tooth
surface; and Fig. 30 is a front viewillustrating the state that the

St F1G,10

FIG,11
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of the conventional toothbrush is hard to enter the cervical margin.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Next, the present
invention is described in nore detail with reference to the acconpanying
drawing. Fig. 1 is an entire view showi ng a toothbrush according to the
present invention having a tufting area 2 at the tip portion of the handle
1. Fig. 2 is a perspective view of the tufting area 2. Fig. 3 is a
front view showing the tufting ar eaF.ﬁ (AJ{ner,]ezdescrl ption of

\
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filanents is omtted. Fig. 4 is a side view showing the tufting area. Fig.
5 is a vertical sectional view showing the tufting area along the |ateral
.center line thereof. The tufting area 2 consists of a tufting base 3 and a
‘group-of tufts 4 vertically inplanted into the tufting base 3. The
tufting base 3 consists of a body portion 3a and a tip-thinning portion
3b with a rounded profile.

FI1G,14
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143? ) The tuft group 4 consists of three rows arranged in the latera
~direction of the body portion 3a of the tufting base 3, and the tuft is
.wi de along the longitudinal direction of the tufting base 3 while
arranging the wide tufts 5,5,.., which have converged tip portion, along
~the outer profile of the tufting base 3. | mpl anting that type of w de
‘tufts 5 into the tufting base

FIG.15
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3is readily perfornmed by positioning every tuft which was profiled wth a
plurality of skewed surfaces surrounding the cross section of the tuft
whil e cenverging toward the top edge thereof, or what is called roof shape
i n Japanese house, in a die for nolding the tufting base, and by
integrating the root of the tuft - with the tufting base 3 using a synthetic
resin injected into the die. The inplanting nethod differs from
conventional piling method in which the tuft is piled into the tufting

hol e using an anchor.

FIG,16
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Althghgh not shown, other nmethod nmay be applied. For exanple,

t he neck of

the tuft to be |nplanted Is fused with the surface of the tufting base

| which accepts the tuft, and the tuft is welded to the surface of the
!tuftlng base. Profiling-the tip-portion of the tuft is conducted by,
ifor exanple, a method illustrated by Figs. 6.(a) to 6(c). The nethod

rconprises: (1) the step for inserting a tuft 11 into a cylinder

which is

"provided with a clanp 12 at a midway in the longitudinal direction

t hereof, which clanp 12 stops and rel eases the front/rear

FIG,17
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rmve-ffent of the tuft 11 by the vertical novenent, (Fig. 6(a)); (2) the
step for releasing the tuft 11 fromthe state of fixing by the
15 clanp 12 and for profiling the tip portion of the tuft in roof shape

FIG.18
(@) ' (b)
T (e
- e
(C)
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by pr’i\sm ng a profiling rod 13 against the tip of the tuft, which

profiling rod has a tip portion in a counter-shape to the target profile
of the tuft tip, (Fig. 6(b)); and (3) the step for holding the tuft 11 by
vertical novenent of the clanp 12 and for cutting the neck portion of the
!tuft by a cutter 14 into even the root of the tuft, (Fig. 6(c)). As
shown in Figs. 1 to 4, the area between tufts 5 ~has a plurality
of round tufts 6 each having a neck di anﬁ]ﬁémré@ :

(a) (b)
3 (e
(C)
5
Fla, 21
(a) (b)
5 5
(C)
5
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from1l.6 to 2.0 mm The illustrated exanple has only a single row of the

round tufts 6 in the center of the lateral width direction of the tufting

base. However, the round tufts nay be arranged in plural rows. At

the trp-thinning portion 3b of the tufting base, three tufts 7, 7, 7, each

of which has a large neck area ranging from4.0 to-10.0 mierr] are

arranged in a triangle arrangEh?G% mﬁ%}e pl aci ng the apex of the triangle
He T

arrangenent cones to the tip i angl e edge of the tufting base. The
| arge neck area tufts

(Q) e)

® o

<= —_ 7}
(C) (8)

(d)

=
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7, 7,.7 are in an oval shape in Fig. 3, though they may be in a round
shape. Detail of the wde tuft 5is showmm in Fig. 7. The wde tuft 5
ihas a stereoscopic shape with elliptical section at its inplanting neck

- portion and roof profile at its end portion. The converging portion 5a is
conflgured by extending the filaments longer toward "inside of the tuft.

' The neck size and shape of the convergi ng portion

FIG , 24
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16 .5a are the same as those of the above-described neck of the tuft at
its inplanting section. Al the filanents in the tuft are vertically stood
fromthe tufting base. However, the filanments my be inclined toward the
centef of the tuft (not shown).

FIG, 25
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The di.nensions of the end portion of converging portion 5a, nanely mjor
axis (w), mnor axis (d), and converging portion height (h), are

‘determ ned taking into account of the size of tooth showmn in Figs. 8(a)
and 8¢b) and Figs. 9(a) and 9(b). As shown in Fig. 8(a), the definition is
given as (w) for the tooth wwdth along the dentition, (d') for the tooth
depth in the direction of crossing the tooth width direction nearly
orthogonally, and (h') for the tooth height which corresponds to the

| ength of tooth exposed on the gingi S in Fig. 8(b). Then, the
aver age di nensi ons %3\43 Eﬁﬁﬂ
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of the tooth crown on a permanent tooth expressed by the function of these
“height (h"), width (w), and depth (d ) are given in Table 1, which
expression is in accordance with the "Anatony of Teeth", Dr. Kotaro
Fujita, (Kinbara Publication Co., Ltd.) Thus, the total average of each of
“height (h'), wdth (w), and depth (d") becones h'=85mm w = 8.3 nm
and d° = 8.9 mMm

FIG, 27
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17  .[Table 1]

FIG, 29
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Li st of . average dinensions of crowns on permanent teeth

‘oma~No-~

(Unit: mm Central Lat eral Cani ne First Second
i nci sor i nci sor pr enol ar prenol ar Upper h' 11.7
9.6 10.9 - 8.4 7.6 jaw w 8.6 6.9

9 7.3 6.9 d' 7.2 6.1 8.3

4 9. 3 Lower h' 9.1 9.2 10. 3 8.4

7 jaw’ w 5.4 6.1 6.7 7.1 7.4

' 5.7 6.2 7.6 7.7 8.3

irst nmolar Second nolar Third nol ar r ' 7.2 7.0
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BACRGROUND OF THE INVENTION

1. Field of the Invention

The presént invention relates to a toothbrush that effectively
removes plaque attached to or deposited on all portions of tooth
surface, interdental space, and cervical marc_jin, and that performs
toothbrushing efficiently.
2. Description of the Prior Art

Conventionally known toothbrushes have round tufts b each
having a diameter approximately ranging from 1.6 to 2.0 mm to
structure the tufting area a, which tufts are ‘arranged at a
specified spacing ¢, as illustrated in Fig. 27. Most of the known
toothbrushes have a flat tip profile of the tuft or a
unidirectionally skewed tip profile on every tuft. That type
gonfiguration of these known toothbrushes comes from the method
for .implanting the tufts thereinto. |

| For implanting tufts, firstly a tufting base having tuftiné

'..'t11c\'>1es is prepared by injection molding method, then a small metallic
jig called the anchor is pressed against eaéh of the tﬁfts having
specified length to let the tuft implant into each of the tufting
holes along with the anchor while folding the tuft into U-shape.
Both ends of the anchor is forcibly wedged into a part of péripheral
wall of the tufting hole to fix the anchor thereto, then the

irreqgular tip of the tuft is cut to make even the tip-profile of

the tuft. REPLACEMENT SHEET
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average deals with prenolar and nol ar. I nt mrﬁ@EMENEtSHﬁET assuned. -

alslth"e sane as the center distance between adjacef eet T, Whi ch
illustrated in Fig. 9(a). If the size of adjacent tvet e ual to
each pther, the center 9 ' ils FSEQ]W‘” 1%

Since the conventional toothbrushes secure the fixation of
tufts by forcibly wedging the ends of anchor into-the peripheral .
wall of the corresponding tufting holes, degradation of mechanical
strength of the tufting base becomes a problem. To maintain a
specified mechénical strength of the tufting base, the size of the
tufting hole needs to be at or below the specified diameter.
Accordingly, a specific space between adjacent tufting holes 1s |
necessary to be maintained. |

Further, since cutting of tuft tip portion is per.formed on
each of £he densely gathered tufts within the tufting area after
the fixation of the tuft, the cutting to form a complex profile
is difficult. Consequently, most of conventional working surfaces
are either the f1a£ ohe parallel to or the unidirectionally skewed

one to the face of head part of handle.

Those types of conventional toothbfushes have the following
p_roblems. As .shown in Figs. 28 and 29', since the area occupiéd
by the space < is large in the total tufting area, the contact
between the tooth sufface A and the tuft b is linsufficig:r_l_lt. In
addition, since each tuft has round cross section -.giving no
directional orientation and since each tuft has a diameter
approximately ranging from 1.6 to 2.0 -mm, there is a defect that
the whole tuft group is inferior in hardnéss resuiting in poor
brushing efficacy on the tooth surface and in poor durability.

As a toothbrush proposed to solve the above-mentioned

problems, the one disclosed in Japanese Unexamined Utility Model



di stance between adj acent teeth becones nearly equal to RF‘H‘ACEMENT\AS’ EHT

(W), so that the interdental width can be expressed byjthe dinension.

(w).

toot h;depth (d') at the nost, or (d' /2)3, the interdent &l jdepth can be
expressed by the dinension (d'/2). -

Since the interdental depth may be assuned &s|a 28 FEBo19Whe

Application No. Sho. 63-99527 is known. This toothbrush is
configured such that at least one of the tufts implanted into the
tufting base is formed into a wide tuft which extends to the whole
width or to the whole length of the tufting base. With this
arrangement, the contact area between the tuft and the tooth surface
is increased and the mutual supporting effect of densely gathered
filaments is enhanced , to thereby increase the hardness of tuft
and improve the plaque removal efficacy on the tooth surface and
the durability of tuft.

Further, by ﬁtilizing the difference of hardness between the

wide tuft and the ordinary round tuft, the wide tuft having higher

. hardness placed adjacent to the round tuft, which is warped by

contacting the tooth surface, is enabled to position at cervical

margin and interdental space, thereby enabling scraping out the

plaque deposited at a deep region of cervical margin and interdental . '=

space.

By locating a wide tuft extending to whole width or whole
length of the tufting base, the _improvemeﬁts of plllaque removal
efficacy and durability are attained. Nevertheless, the plaque
removal efficacy on interdental space and cervical margin is not
satisfactory. That is, that type of toothbrush allows easy
insertion of the wide tuft having high hardness into the cervical
margin by warping the round tufts adjacent to the wide tuft.
However, as shown in Figs. 29 and 30, the interdental space B and

the cervical margin C are unexpectedly deep and narrow, SO that



When these interdental width (w) and interdental dept
i nto account, the dinensions of major axis (w). and mn
end of a converging portion 5a, height (h) of the conyeqjging portion pa

REPLACENENT SHERRE"

and npjor axis (W at the neck of the gtonvergi ng portijon SASFEB qgg7er i ped

as foll ows. Regardi ng the size of #he end portio
portion b5a, the major axis (w) is larger than O nm an

mm

f the convergjnp

When a tooth having mninuminterdental width (w]) _Iis considered,{a

pref erabl e ndjtoisanot dagy it makgethehtmf® wip sidreach the deepest part of

the interdental space and the cervical margin even when the wide
tuft is attached to the dentition to let the wide tuft enter into
the interdental space B énd the cervical margin C.

In addition, that type of toothbrush has a wide tuft extending
to whole width or whole length of the tufting base, and the filaments
are densely gathered in a continuous style for over the width of
a single tooth. Thereforé, the number of filaments which come to
the opénihg of interdental space B tends to excéed the number .
actually allowed to enter. As a result, there is a problem that
the filaments clog the inlet of the interdental space, resulting
in fail to make the tip of filaments reach the deepeét part of the
interdental space.

Further, siﬁce the toothbrush of this type has the wide tuft
extending to whole width or whole length of the tufting base, so
that the hardness of the v;vide tuft tends to become excessive.
Aécordingly, there is a problem that particularly when the wide
tuft extends to the whole length of the tufting bzilse; the tuft loses
its adequate flexibility to give elastic deformation which conforms
to the undulation of ﬁhe dentition surface, and a gap appears
between the tooth surface and tﬁe tuft, resulting in degradation
of effect of simultaneous brushing on teeth.

Ftirthermore, since that type of toothbrush has a wide tuft
which is not divided into separate tufts, air permeability of the

tuft is poor and drying thereof is difficult, and further the "



not larger than 5 mm and a preferable mnor axis. (d
and not larger than 3 nm Wen the capability of ins
i nterdental space and cervical ‘margin is considered,
axis £d) is larger than O mm and not |arger than 1

REPLACESIENT SREETP ™
aj preferable nj npr
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of interdental width (w) is 83 mm if=>=only the majof axis (w) at th

converging portion 5a is 8 nmor Iess, the convergi
conmes into interdental space as shown in Fig. 9(a)

g portion 5a snoog hly

bad Eig a(h) The

hei ght (h) of dfifral of food residue attached to the tufting area is difficult.

As a result, there is a problem that the tufts at inner rows are
likely contaminated.

Still further, to improve the interdental space cleaning
effect, an angular profile brush is proposed in Japanese Unexamined
Utility Model Application No. Sho. 62-102432, Japanese Unexamined
Utility Model Application No. Sho. 62-106522, and United States
Design Patent (USD) No. 332,873. In that type of toothbrush,
however, two tufts form a single angle profile. Accordingly, since
there is a space between mutual holes to tuft and there is a
relatively large space between tufts, the contact area with tooth
surface is similar with that of convgntional toothbrush. Therefore,
actual result of plaque removal efficacy is not satisfactory.

BBlEE_§QMMABX_QE_EEE_lH¥ENELQN

The present iﬁve_ntion was completed in view of the | state
described above. Therefore, an object of the -present invention
is to provide a toothbrush which enhances the accessibility of wide
tuft to cervical margin and to interdental space whilé maintaining
the effect of tooth surface brushing by the wide tuft, and performs
the removal of plaque deposited on these portions effectively, and
which has a plaque removal efficacy for ali the regions of tooth
surface, cervical margin, and interdenté.i space, and has a good
toothbrushing effect. Another object of the present invention is
to proiridé a toothbrush having an optimuni arrangement of wid-e tufts

to attain the balanced plaque removal efficacy on the above



converging portion 5a is in a range of fromO0.5 to 4 mn Al't hough the

aver age of

19

~

I nterdental depth (d'/2) is 4.45 mm the height (h)
of the converging portion 5a is set to slightly snmaller than the

6

—

described portions without sacrificing the effect of simultaneous
brushing of a plurality of dentition. |

According to the pfesent invention which achieved to solve
the above-described problems, there is provided a toothbrush having
a tufting area at a head part of a handle, characterized in that
the tufting area comprises a plurality of tufts in which at least
one of the tufts is wide along the longitudinal direction of a
tufting base on the tufting area and the profile of tip portion
of the tuft is converged toward the tip having a shape of dot, line,
or plane. The converged profile described above is assumed, for
example, a plurality of skewed surfaces surrounding the cross
section of the tuft while converging toward the top edge, or what
is called roof shape in Japanese house.

An adequate range of profile and size of the converging portion

formed at the tip-portion of the wide tuft is determined depending

‘on the interdental gap and depth at the target region for brushing.

In general, the size range of the converging portion is that the
size of the tip pfofile is larger than 0 mm and nof larger £han
8 mm in major axis (w) and larger than 0 mm and not larger than
3 mminminor axis (d), and that the size of the root of the converging
portion is from 3 to 10 mm in major axis (W) and from 1 to 3 mm
in minor axis (D), and that the height (h) of the converging portion

is from 0.5 to 4 mm.

REPLACEMENT SHEET
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value of interdental depth (d'/2). The reason of setting smal ler than the
interdental depth (d'/2) is to enhance the plaque renoval efficacy by
‘entering the converging portion 5a into interdental space and also to
forcibly introduce the portion of densely gathered filanents into the

I nterdental space succeeding to the conwverging portion 5a. By the forceful
I ntroduction of the portion of densely gathered filanments succeeding to
the converging portion 5a deep into the interdental space, the plaque
deposited on the Mm@ dEdeakuftsuhbaing donverded drigeqpoait ismaarei preferably

effectively renoved by the i
arranged at outermost periphery of the tufting area along the outer
profile of the tufting base.

Filament structﬁring the wide tuft may be thinner than the
filament in other tufts.

A preferable example of toothbrush is the one haviné a
plurality of wide tufts each of which has a converging portion at
a tip portion thereof to converge toward the tip having a shape
of_dot, line, or plane, and which plurality tufts are arranged on
both lateral sides of the tufting base along the outer profile
thereof while difecting the wide face of the tuft in the
longitudinal direction of the tufting base, wherein the size of
a tip portion of the wide tuft is larger than 0 mm and no£ larger
than 8 mm in major axis (w) and larger than 0 ﬁm and not larger
than 3 mm in minor axis (d), and the size of the root of the converging
portion of the wide tuft is from 3 to 10 mm in major axis (W) and
from 1 to 3 mm in minor axis (D), and the height (h) of the converging
portion is from 0.5 to 4 mm, and wherein a plurality of round tufts
each of which has 1.6 to 2.0 mm of root diameter are arranged along
the longitudinal direction of the tufting base at a lateral
intermediate position between the wide tuft rows. The term “larger
than 0 mm” given as the lower limit of major axis and minor axis
of the tip-portion size described in the above-given figures is

assumed that only a single filament exists at the tip of the tuft

in each described side.
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stlrlong r]thbbi ng action of the forcibly entered fil anents adaifrst—thke—+Rsd
wal | surface of the interdental space. For full erforr1r

rubbi ng action of the forcibly introduced fllamgntg t he mgofgaéé]% W at
the root of the converging portion b5a ig preferably set o Sllgh'rlv |Lar ger
than the interdental width. The upper IImt of the nmgjor axis (W at the
root of the converging portion 5ais around 10 mm |f a tdotdrheas—the
smal l est interdental wdth (w), nost preferable upper. limt of the ngjor

axis (W is ' It is more preferable that the tip of the tufting base has .

a tip-thinning round edge, whérein three tufﬁs each of which has .
4.0 to 10.0 mm® of foot area are arranged at the tip-thinning edge
part in a triangle arrangement while placing the apex of the
triangle arrangement. comes to the tip of the round edge of the
tufting base. |

A profile of converging portion formed at the tip-portion of
the .w'ide tuft may adopt the one, for example, converging starting
from outer periphery of the tuft and converging toward a single
point following a smooth curve to form a nearly hemispherical
.converging portion.

Since an area where wide tufts are arranged in place of
conventional round tufts has no wide gap which was seen ‘in
conventional round tuft arrangement, so that the wide tufts
si:ﬁultaneously- touch the whole teeth surface, and efficient
c_leaning of the tooth surface is achieved. Also, since the
tip-portion of the tuft is converged, the tip of tuft readily
reaches interdental space and cervical margin, thus the plaque
deposited on these regions is easily scraped out.

The number of filaments structuring the wide tuft is larger
than that of Ithe round tuft. Since these many filaments support
one another, the tuft increases its stiffness and becomes durable.
Accordingly, the tip of the converging portion formed at the tip
portion of the wide tuft readily reaches the deep portion of

cervical margin and interdental space. In addition, since the wide



around 6 mm |f the major axis (W exceeds 10 nm the portion of densely
gathered filaments becone difficult to enter succeeding to the converging
portion 5a because individual filaments hinder one another in their way.
When the major axis (W is taken as 6 mnmor less, the portion of densely
gathered filanents snoothly enters intérdental space for all sizes of
teeth. The rubbing action induced by the introduction of the portion of
densely gat hered

tuft simultaneously touches a plurality of cervical margins, the
removal of plaque deposited on the cervical margins is performed.
efficiently.

When the tip size and height of the converging portion are
specified in accordance with the second aspect of the invention
responding to the relation with the size of target tooth, brushing
with the toothbrush according to the present invention by the
scrubbing method allows the tip portion of the converging portion
to enter into the interdental space smoothly and allows to reachu
the deepest part of the interdéental space. At the same time, the
filaments which are densely gathered within é range defined by the
size of the root of converging portion forcibly enter the
interdental space to remove the plaque deposited thereto by the
stroﬁg rubbing action of the filaments'against the inner wall
surface of the interdental space.

When the wide tufts having converging portion are'arranged
at outermost periphery of-the tufting area along the outer profile
of the tufting base, the wide tufts contact the cervical margin
smoothly.

If the filament structuring the wide tuft is thinner than the
filément of other tufts, the wide tuft provides a soft touch and'
has strong stiffness. Therefore, the tuft performs excellent plaque

removal efficacy while suppressing excessive stimulation to
gingiva- REPLACEMENT SHEET
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20 filanments is not necessarily required for all interdental spaces,

and a shallow interdental space does not need such an action. Accordingly,
for a shallow interdental space, the major axis (W of 3 mmor nore is
sufficient in practical use. The reasonyghy the lower linmt of the najor
axis (W is set to 3 nmis that the -~ '

Further, when approximately hemispherical converged portion
is formed on the tip 6f wide tuft, the spherical surface touches.
gingiva to press a relatively wide area thereof without damaging
the gingiva. Therefore, anexcellent massage efficacy is provided,
and an excellent cleaning effect is given to the interdental
papilla.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front v'iew showing a typical example of toothbrush
according to the présent invention;

Fig. 2 is a perspective view showing a tufting area of the
toothbrush in Fig. 1;

Fig. 3 is a front view showing the tufting area of 1£he'
toothbrush in Fig. 1;

Fig. 4 is a side view showing the tufting area of the toothbrush-
in Fig. 1;

Fig. 5 is a vertical sectional view showing the tufting area
of the toothbrush in Eig. 1;

Figs. 6(a) to 6(c) illustrate individual stages for preparing
profile of the tip of a tuft;

Fig. 7 is a perspective view showing a wide tuft;

Fig. 8(a) illustrates width and thickness of- tooth, and Fig.
8(b) illustrates height of tooth;

Flg 9(a) illustrates a dimensional relation of tooth width,

teeth pitch, and converging portion of a wide tuft, and Fig. 9(b)

REPLACEMENT SHEET




major axis (W lower than 3 nm provides too thin thickness of tuft, which
reduces the contact area against interdental space and cervical margin,
and results in degradation of cleaning effect and in poor stiffness of
tuft.. Therefore, the major axis (W at ﬁe root of the converging portion
5a is specified to a range of from 3 tQ10 mm If only the major axis (W
Is in arange of from3 to 10 nm the individual wde tufts 5 show
adequate el astic deformation conformng to the undul ation of the dentition

. surface. : . .
: illustrates the state that the converging portion touches the teeth

surface;

Fig. 10 is a front view illustrating the state that the tufting
area touches the teeth surface;

Fig. 11 is a plan view illustrating the_ state that the tufting
area touches the teeth surface;

Fig. 12 is a plan view illustrating the state that the
converging portion of a wide tuft enters into an interdental space;

Fig. 13 is a front view illustrating the state that the
converging portion of a wide tuft enters into a cervical margin;

Figs. 14(a) to 14(c) are front view illustrating the tufting
area in which an arrangement of tufts at the tip-~thinning portion
is changed in accordance Qvith another embodiment;

Fig. 15 is a front view illustrating the tufting area where
all the ltufts are wide tufts;

Fig. 16 is a front view illustrating the tufting area where
the tufting base having a simple round tip-thinning portion is
arranged with wide tufts;

Figs. 17(a) to 17(c) illustrate other examples of the present
invention;

Figs. 18(a) to 18(c) show a modification example of the
converging portion formed at the tip of the wide tuft, where Fig.

18(a) is a front view, Fig. 18(b) is a side view, and Fig. 18(c)'

is a perspective view; - REPL ACEMENT SHBET
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In the above-description, the lower limt of the C@&ﬂﬁ;
axi-s (d) at the tip of the converging portion 5a pﬁﬂ?, 1
The expression is based on the assunption that t}
portion may be structured by only a singhe fila
of the major axis direction and the mndr axis
~invention deals also with the tuft that has an end having a shape

. or line. Wien, however, the tip becones a dot sh

jd m nor
d ' .
p. of .t he_cdnvergi ng
3@553&987 di tther one
i rlection. The pregent

of dot
'y of

~insertion into l@&@gdeabqg)swqﬁu GOk O mBAL Fidat for n’ék@ﬁ(ﬁl’e Bet thee

| COﬂt act

converging portion formed at the tip of the wide tuft, where Flg.
19(a) is a front view, Fig. 19(b) is a sicie view, and Fig. 19(c)
is a perspective view;

Figs. 20(a) to 20(c) show a modification example of the
converging portion formed at the tip of the wide tuft, where Fig.
20(a) is a front view, Fig. 20(b) is a side view, and Fig. 20(c).
is a perspective view;

Figs. 21(a) to 21(c) show a modification example of the

- converging portion formed at the tip of the wide tuft, where Fig.

21(a) is a front view, Fig. 21(b) is a side view and Fig. 21(c)
is a perspective view;

Fig. 22 is a side view of a modification example of the
converging portion formed at the tip of the wide tuft;

Figs. 23(a) to 23(g) show amodification example of converging
portion formed at the tip .of the wide tuft;

Fig. 24 is a perspective view showing the toothbrush according

to another example of the present invention in which the converging

-portion having an approximately hemispherical shape is formed at

the tip of the wide tuft;

Figs. 25(a) to 25(c) show the tufting area of the toothbrush
according to the example shown in Fig. 24, in which the converging
portion having an approximately hemispherical shape is formed at
the tip of the wide tuft, where FJ.g. 25(a) is a side view, Fig.

25(b) is a front view, and Fig. 25(c) is a plan view;



pressure of the tip against a tooth decreases to tend to degrade the

strong brushing effect on the target region (hereinaftdfy J
sinply as "brushing effect"). Although a Ii ne shaped REPLSEEMBW éﬁ ET
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Figs. 26(a) to 26(c) illustrate each sEepr

method of forming the converging portion having an approximately .
hgmispherical shape;

Fig. 27 is a front view showing the tufting area of a
conventional _ toothbrush;

Fig. 28 is a front view illustrating the state that the tufting
area of the conventional toothbrush contacts the tooth surface;

Fig. 29 is a plan view illustrating the state that the tufting
area of the conventional toothbrush contacts the tooth surface;
and

Fig. 30 is a front view illustrating the state that the tuft
of the conventional toothbrush is hard to enter the cervical margin.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Next, the present invention is described in more detail with
reference to the accompanyihg- drawing. Fig. 1 is an entire view
showing a toothbrush according to the present invention having a
tufting area 2 at the tip portion of the handle 1.

Fig. 2 is a perspective view of the tufting area 2. Fig. 3
is a front view showing the tufting area 2 where description of
filaments is omitted. Fig. 4 is a side view showing the tufting
area. Flg 5 is a vertical sectional view showing the tufting area

along the lateral center line thereof. The tufting area 2 consists

of a tufting base 3 and a group of tufts 4 vertically implanted

into the tufting base 3. The tufting base 3 consists of .a body

portion 3a and a tip-thinning portion 3b with a rounded profile.



end which has a minor axis (d) near to O nmprovides fauorable inserfiqn
into cervical margin, the brushing effect tends'to deg @ﬂh; e
of dot shaped end. Accordingly, the mnor axis (d) is prc.érau'[}gy?: §§E('Ea ed

within-a range not to degrade the capa?}jlity of .insertiqn,z%{r:éi he upqe
or r [

linit of the minor axis (d) - is around 3-mm Too |sk VI
at the root of. the converging portion 5a fails to proJide sufficient
stiffness in the mnor axis

D)

The tuft group 4 consists of three rows afrangéd int le la eral
direction of the body portion 3a of the tufting base 3, and the
tuft is wide along the longitudinal direction of the tufting base
3 while arranging the wide tufts 5,5, .., which have converged tip
portion, along the outer profile of the tufting base 3.

Implanting that type of wide tufts 5 into the tufting base
3 is readily performed by positioning every tuft which was profiled
with a plurality of skewed surfaces surrounding the cross section
of the tuft while converging toward the top edge thereof, or what
is called roof shape in Japanese house, in a die for molding the
tufting base, and by integrating the root of the tuft with the
tufting base 3 using a synthetic resin injected into the die. The
implanting method differs from conventional piling method in which
the tuft is piled into the tufting hole using an anchor.

Although nbt shown, other method may be applied. For example,
the neck of the tuft to be implanted is fused with the surface of
the tufting base which accepts the tuft, and the tuft is welded
to the surface of the tufting base.

Profiling. the tip portion of the tuft is conducted by, for
example, a method illustrated by Figs. 6 (a) to 6(c). The method
comprises: (1) the step for inserting a tuft 11 into a cylinder
which is provided with a clamp 12 at a midway in the longitudinal
direction thereof, which clamp 12 stops and releases the front/rear
movement of the tuft 11 by the vertical movement, (Fig. 6(a)); (2)

the step for releasing the tuft 11 from the state of fixing by the



tones

direction. Wen the mnor axis (D) exceeds 3 nm . i -
too strong, and the arrangenent (()f)three rows or HrBHEL& Eﬁms
on the tufting base becomes difficult. In this respect, the side}d|nension
within a range given above allows favorable brushi g 28 FEBd93 pl afue
attached to the tooth surface wthout magi ng gijngi va usi ng ord§nfry
‘nylon filament. having a size of 8 ml| (1 ml = 040254 mm. . The
~filament structuring a wide tuft 5is preferablytJ ' i | ament

| st.r ucturing th%mrpo!['?%ntd" E&r%ro%ﬂ?ﬁlgt e ‘@iig:eportion of the tuft in roof shape

by pressing a profiling rod 13 against the tip of the tuft, which

profiling rod has a tip portion in a counter-shape to the target
profile of the tuft tip, (Fig. 6(b)); and (3) the step for holding
the tuft 11 by vertical movement of the clamp 12 and for cuttj.ng
the neck portion of the tuft by a cutter 14 into even the root of
the tuft, (Fig. 6(c)). |
As shown in Figs. 1 to 4, the area between the wide tufts 5,
has a plurality of round tufts 6 each having a neck diameter ranging
from 1.6 to 2.0 mm. The illustrated example has only a single row
of the round 'tufté 6 in the center of the lateral width direction
-of the tufting base. However, the round tufts may be arranged in
plui:al Irows.
| At the tip-thinning portion 3b of the tufting base,
three tufts 7, 7, 7, each .of which has a large neck area ranging
from 4.0 to 10.0 mm’ are arrangéd in a-triangle arrangement while
placing the apex of the triangle arrangement comes to tﬁe tip of
the triangle edge of the tufting base. The large neck area tufts
7, 7, 7 are in an oval shape in Fig. 3, though they may be in a
" round shape. |
Detail of the wide tuft 5 is shown in Fig. 7. The wide tuft
5 has a stereoscopic shape with elliptical section at its implantihg
neck portion and roof profile at its end portion. The cbnverging
portion 5a is configured by extending the filaments longer toward

inside of the tuft. The neck size and shape of the converging portion



tuft contains lots of filanments, thinner filanent can also maintain the
har dness of the whole tuft. Therefore, the efficient renoval of plaque
attached to the tooth surface is attained while providing the soft touch
on the gingiva. According to Figs 61 to 4, the wide tuft 5 has the

di mrensions of major axis (W of 4.6 mLand mnor axis (D) of 1.6 mm Three
tufts are arranged in the longitudinal direction of the tufting base. The
nunber of wide tufts 5 along the |ongitudinal direction

5a are the same as those of the above-described neck of the i:uft
at its implanting section. All the filaments in the tuft are
vertically stood from the tufting base. However, the filaments
may be inclined toward the center of the tuft (not shown).

| The dimensions of the end portion of converging portionm 5a,
namely major axis (w), minor axis (d), and converging portion height
(h), are determined taking into account of the size of tooth shown
in Figs. 8(a) and 8(b) and Figs. 9(a) and 9(b). As shown in Fig.
'8(a), the definition is given as (w’) for the tooth width alc.:ong
the dentition, (d’) for the tooth depth in the direction of crossing
the tooth width direction nearly orthogonally, and (h’) for the
tooth height which corresponds to the length of tooth exposed on
the gingiva as shown in Fig. 8(b). Then, the average dimensions
of the tooth crown on a permanent tooth expresséd by the function
of these height (h’), width (w’), and depi:h (d’) ax.'é given in Table
1, which expression is in accordahée with the “Anatomy of Teeth",
Dr. Kotaro Fujita, (Kinbara Publication Co., Ltd.) Thus, the total
average of each of height. (h’), width (w’), and depth (d’) becomes

h’ = 8.5 mm, w* = 8.3 mm, and 4’ = 8.9 mm.

REPLACEMENT SHEET
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preferably 3 or

of the tufting base is not
wide tuft 5 having the above-descri bed di nensi ons,
| ess.

[Table 1]

l[imted to three.

Nevert hel ess,
t he nunber

for
S

List of average dimensions of crowns on permanent teeth

mm)

t he

(Unit:
Central Lateral Canine First Second |
incisor incisor premolar premolar
Upper h’ 11.7 9.6 10.9 8.4 7.6 |
jaw . i
w! 8.6 6.9 7.9 7.3 6.9
d’ 7.2 6.1 8.3 9.4 9.3
Lower h’ 9.1 9.2 10.3 8.4 7.7
Jaw ! -
w’ 5.4 6.1 6.7 .1 7.4
ar 5.7 6.2 . .7 8.3
First molar |Second molar |[Third molar
Upper h’ 7.2 7.0 6.0
jaw :
. w 10.6 9.6 8.9
d’ 11.8 11.6 10.6
Lower h’ 7.9 7.2 7.1
jaw
’ w’ 11.4 11.6 10.5
4’ 10.8 10.9 10.1
Upper JjawLower 3jawFront teeth/Back teeth|Total
average average average average average
h’ 8.6 8.4 10.1 7.5 8.5 .
w’ 8.3 8.3 6.9 9.1 8.3
-d’ 2.3 8.4 6.9 10.1 8.9

Note: The front teeth average deals with canine, and the back teeth

average deals with premolar and molar.

Interdental width is assumed as the same as the center distance

between adjacent teeth, which is illustrated in Fig. 9(a). If the

size of adjacent teeth is nearly equal to each other, the center



That type of toothbrush is particularly suitable for brusﬁm : E&ﬂ ﬁEET
sprubbi ng nethod. According to the scrubbing nethod, the ongitu T’ha
direction of the handle is fit for the direction of dent

brushing face of the tufts is pressed aggl nst the teethys rfacﬁ%%
keeping the direction of matching, then_the tufts are finéy—reerproeated
and distal line directions. The brushi ng neth(
effective brushing against the teeth surface and nost ef

in nesial

d perf.orns nost

ective plaque

Thaty; deindeBetGBEA UL LI c8blf BeldnbsnBhrif el @the ook

width (w’), so that the interdental width can be expressed by the .
dimension (w').

Since the interdental depth may be assumed as a half of the
tooth depth (d’) at the most, or (d’/2), the inter&ental depth can
be expressed by the dimension (d’/2).

When these interdental width (w’) and interdental depth (d’/2)
are taken into account, the dimensio-ns of major axis (w) and minor -
axis (d) at the end of a converging portion 5a, height (h) of the
converging portion 5a, and. major' axis- (W) at the neck of the
' converging portion 5a are determined as follows.

Regarding the size of the end portion of the converging portion
5a, the major axis (w) is larger than 0 mm and not larger than 8
mm. When a tooth having minimum interdental wiafh (w') is
considered, a preferable majdr axis (w) is iarger than 0 mm and_
not larger than 5 mm, ‘and a preferable minor axis (d) is larger
than 0 mm and not larger than 3 mm. When the capability of insertion
into interdental space and cervical margin is considered, a
preferable minor axis (d) is larger than 0 mm and not larger than
1 mm. Since the averaée of intez_:dental width (w’) is 8.3 mm, if
only the major axis (w) at the converging portion 5a is 8 mm or
less, the converging portion 5a smoothly cdmes into interdental
space as shown in Fig. 9(a) and Fig. 9(b). The height (h) of the
converging portion 5a is in a range of from 0.5 to 4 mm. Althdug’h

the average of interdental depth (d’/2) is 4.45 mm, the height (h)



tufting area 2 so that the gap between tufts is sn&ﬁ?gdm@“ﬁﬂmqeneht

performs simltaneous contact of lots of tufts tofthe teeth surfgcé A as
shown in Fig. 10 and Fig. 11, to achieve efficient] |bragFpR 1907tHhejteeth
surface. The convergi ng portion 5a whi C:l]9 is fornmgd jat the end pontifon of

~the wide tuft 5 enters into interdentalZspace, ag showrtm Frg—11] and

. the end of the tuft reaches deep into the interdgntal space to renpve the
pl aque deposited therein. A simlar effect is attained also to the

_ of. the converging portion 5a is set to slightly smaller than the
value of interdental deptﬁ (d’/2). The reason of setting smaller
than the interdental depth (d’/2) is to enhance the plaque removal
efficacy by entering the converging portion 5a into interdent-al-
space and also to forcibly introduce the portion of densely gathered
filaments into the interdental space succeeding to the converging
portion .5a. By the forceful introduction of the portion of densely
gathered filaments succeeding to the converging portion 5a deep
into the interdental space, the plaque deposited on the inside wall
surface of the interdental space is effectively removed by the
strong rubbing action of the forcibly entered filaments against
the inside wall surface of the interdental space. For fully
performing of the rubbing action of the forcibly introduced
filaments, the major axis (W) at the root of the converging portion
5a is preferably set to slightly larger than the ;’.nterdental width ..
The upper limit of the major axis (W) at the root of the converging
portion 5a is around 10 mm. If a tooth has the smallest interdental
width (w’), most preferable upper limit of the major axis (W) is
around 6 mm. If the major axis (W) exceeds 10 mm, the portion of
densély gathered filaments become difficult to enter succeeding
to the converging portion 5a because individual filaments hinder
one another in their way. When the major axis (W) is taken as 6
mm or less, the portion of densely gathered filaments smoothly
enters interdental space for all sizes of teeth. The rubbingaction

induced by the introduction of the portion of densely gathered



cervi cal margin, and the converging portion SR CEMW HE T¢ervi cal
crﬁg&—ﬂg--ﬂ%g’ nagl |

margin C as shown in Fig. 13. Even when the S

appl i ed,

S not

_ a sinple brushing under a condition|tdq natc t he | r axis of
wide tuft with the tooth axis allows thgyend fofl 28FEB %97 |

filaments is not necessarily required for all interdental spaces,
and a shallow interdental space does not need such an action.
Accordingly, for a shallow interdental space, the major axis (W)
of 3 mm or more is sufficient in practical use. The reason why
the lower limit of the major axis (W) is set to 3 mm is that the

major axis (W) lower than 3 mm provides too thin thickness of tuft,

which reduces the contact area against interdental space and

cervical margin, and results in degradation of cleaning effect and
in poor stiffness of tuft. Therefore, the major axis (W) at the

root of the converging portion 5a is specified to a range of from

'3 to 10 mm. If only the major axis (W) is in a range of from 3

to 10 mm, the individual wide tufts 5 show adequate elastic
deformation conforming to the undulation of the dentition surface.

In the above-description, the lower limit of the Imajor axis
(w) and minor axis (d) at the tip of the converging poftion 5a is
“larger than 0 mm”. The expression is based on the assumption that
the tip of the converging portion may be structured by only a single
filament on both or either one of the major axis direction and the
minor axis direction. The present invention deals also with the
tuft that has an end having a shape of dot or line. When, however, '
the tip becomes a dot shape, the capability of insertion into
interdental space and cervical margin is improved, but thé contact
pressure of the tip against a tooth decreases to tend to degrade
the strong brushing effect on the tafget region (hereinafter

referred to simply as '"brushing effect”). Although a line shaped



23 tkhe tuft to reach deep into the interdental sp
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. Fig.

nce the wde tuft 5 contains large nu
supporting one another, the stiffness as the total trong,
and the plaque renoval efficacy is very high. At in a
the wi de face does not extend to the e

wi de shape,

tufting base, and a plurality of wide tufts are

| ongi t udi nal

direction of the tufting béée.

i

end which has a minor axis (d) near to 0 mm prc;videé favorable
insertion into cervical margin, the brushing effect tends to
degrade as in the case of dot shaped end. Accordingly, the minor
axis (d) is preferably incre.ased within a range not to degrade the
capability of insertion, and the upper limit of the minor axis (d)
is around 3 mm.

Too short minor axis (D) at the root of the converging portion
5a fails to provide sufficient stiffness in the minor axis
direction. When the minor axis (D) exceeds 3 mm, the .stiffness
becomes too strong, and the arrangement of three rows or more in
lateral direction on the tufting base becomes difficult. In this
respect, the side dimension within a range given above allows
favorable brushing to remove plac']u_é attached to the tooth surface
without damaging gingiva using ordinary nylon filament having a
size of 8 mil (1 mil = 0.0254 mm). |

The filament structuring a wide tuff 5 is preferably thinner
than the filament structuring the round tuft 6. Since the wide
tuft contains lots of filaments, thinner filament can alsomaintain
the hardness of the whole tuft. Therefore, the efficient removal
of plaque attached to the tooth surface is attained while providing
the soft. touch on the gingiva. |

According to Figs. 1 to 4, the wide tuft 5 has the dimensions
of major axis (W) of 4.6 mm and minor axis (D) of 1.6 mm. Three
tufts are arranged in the longitudinal direction of the tufting |

base. The number of wide tufts 5 along the longitudinal direction
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Accordingly, the wide tuft 5 is allowed to give adequm‘e

def orimati on al ong the dentition, and the row of wide RQEFEAGE‘AENEFV&EET :
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pernmeation, which functions keeps the tufting area injckeamnm—state.

Since.a densely gathered tufting portion is formed atjthe
portion of the tufting base by the triangle arrangemgng
having | arge cross sectional area, the _densely gathele¢
used to scraping out the plaque 22
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of the tufting base is not limited to three. Nevertheless, for
the wide tuft 5 having the above-described dimens_ions, the number
is preferably 3 or less.

That type of toothbrush is particularly suitable for brushing
by a scrubbing method. According to the scrubbing method, the
longitudinal direction of the handle is fit for the direction of
dentition, and the brushing face of the tufts is pressed against
the teeth surface while keeping the direction of matching, then
‘the tufts are finely reciprocated in meéial and distal line
directions. The brushing method performs most effective brushing
against the teeth surface and most effective plaque removal. That
is, the toothbrush hés wide tufts 5 at the body portion 3a of the
tufting area 2 so that the gap between tufts is small, which
arrangement performs simultaneous contact of lots of tufts to the

teeth surface A as shown in Fig. 10 and Fig. 11, to achieve efficient

'S

brushing on the teeth surface. The converging portion 5a which -

is formed at the end portion of the wide tuft 5 enters into
interdental space, as shown in Fig. 11, and the end of the tuft
reaches deep into the interdental space to remove the plaque
deposited therein. A similar effect is attained also to the
cervical margin, and the converging portion 5a easily enters
-cerVJ.cal margin C as shown in F:Lg. 13. Even when the écrubbing

method is not appln.ed, a simple brushing under a condition to match

the major axis of wide tuft with the tooth axis allows the end of



deposited in interdental space and cervical margi.n, qaagd
section on occlusal surface of nolar. Her eund¢kELLive! S CLE
made of anot her enbodi nent. ‘ Figs. 14(a) to (c) ow di fferent
of tuft¢ inplanted to the tip-thinning portion 3b of hezmm@fba ejof

the above- described toothbrush. Fig. 14(a) shows gnjarrangement phiagi ng

round tufts 6 having ordinary size at the tip-thinnijng . Fillg.
14(b) shows an arrangenent placing a singde very thifgk round tufi-—-8=lFig
514( ¢) shows q:r}xeartruaf'%g%ge?teag a&ge'pn %.x{[t%etﬁ'engrllgeéégrtxtal space B, as shown in

Fig. 12.

Since the wide tuft 5 contains large number of filaments
supporting one another, the stiffness as the total wide tuft 5 is
strong, and the plaque removal efficacy is very high. Although the
tuft is in a wide shape, the wide face does not extend to the whole
iength of the tufting base, and a plurality of wide tufts are
arranged along the longitudinal direction of the tufting base.
Accordingly, the wide tuft 5 is allowed to give adequate elastic
deformation along the dentition, and the row of wide tufts 5 allows
air permeation, which functions keeps the tufting area in clean
state.

Since a densely gathered tufting portion is formed at the
tip-thinning portion of <the tufting basé by the triangle
arrangement of tufts each having 1a;'ge crosé sectional aréa, the
densely gathered tufting portion.is used to scrdping out the plaque
deposited in interdental space and cervical margin, and further
in deep section on occiusal surface of molar.

Hereunder, the description is made of another embodiment.

Figs. 14(a) to (c) show different modes of tuft implanted to
the tip-thinning portion 3b of the tufting base ofl the above-
described toothbrush. Fig. 1l4(a) showé an arrangement placing
round tufts 6 having ordinary size at the tip-thinning portion 3b.
Fig. 14(b) shows an arrangement placing a single very thick round

tuft 8. Fig. 14(c) shows an arrangement changing the single tuft



24 in Fig.
of the tufti
efficacy by

14(b) to a tuft 9 having simlar figures= ot pfi |l e
ng base. Al of these arrangements pro EtAtEM& Lqm eroval
the tuft inplanted at the tip-thinninglp¢rtion
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in' Fig. 14(b) to a tuft 9 having similar figures to the outer profile
of the tufting base. All of these arrangements provide the plaqué
removal efficacy by the tuft implanted at the tip-thinning portion
3b adding to the plaque removal efficacy by the wide tufts 5
implanted in the tufting body portion 3a. Particularly in Fig.
14(b) and Fig. 14(c), since the single tuft is very thick, and the
stiffness of the single tuft is very strong, the plaqxie removal
efficacy is high. The filament structuring the large cross
sectional tuft may be thin.similar to that of filament structuring
the wide tuft 5 to perform high plaque removal efficacy while
keeping the soft touch to gingiva.

Fig. 15 shows an arrangement giving alllthe'tufts on the body
portion 3a of the tufting base are wide tufts.

Fig. 16 shows a tufting base having a tip-thinning portibn.
In that case, nb fundamental difference occurs in terms of plaque |
removal efficacy with the wide tuft 5, though the _positioning of
the tip po_rtion of the tufting base to a narrow region in deep part
of oral cavity is not easy.

Fig. 17(a) shows an arrangement of four rows of tufts along

lateral direction of the tufting base. FJ.g 17(b) shows an

arrangement of four wide tufts 5 along the longitudinal direction

of the tufting base. Fig. 17(c) shows an arrangement of two wide
tufts 5 along the longitudinal direction of the tufting base.
Various profiles are applicable as the shape of converging |

portion formed at the tip portion of the wide tuft 5. For example,



3b adding to the plaque renoval efficacy by the
the tufting body portion 3a. Particularly in Fig
since the single tuft is very thick, and the st
is very strong, the plaque renoval efficacy is
structuring the large cross sectional tuft may
filament structuring the wde tuft 5 to perforn

f
i
pe

REELACKMENT SEFTEa o),

ness of the single tuft
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efficacy while keeping the soft touch t4 gi ngi v

the converging portion having an end in line shape (Fiés. 18(a)
to 18(c)), the one having an end in dot shape (Figs. 19(a) to19(c)),
the one having an end skewed to raise'toward an edge along wide
axis of the tuft 5 (Figs. 20(a) to (c¢)), the one having two end
(Figs. 21(a) to 21(c)) are applicable. An end portion havinglan
end plane of specific area may be applicable (not shown). These
converging portions are symmetrical to the centerline along the
wide face direction of the wide tuft 5. However, as shown in Figs.
22(a) to 22(g), the converging portion:may be asymmetrical to the
centerline along the wide face direction.

The root shape of the wide tuft 5 is also arbitrary. Fof
example, various shapes may be applicable as illustrated in Figs.
23(a) to 23(g). These illustrated root shapes are novel ones, and
provide fresh design appearance. Various wide tufts having these
tuft epd portioﬁs and neck shapes are readily available by using,
for exa.mple, the above-described tip profiling method and inteéral
tufting during injection molding process.

The above-described converging portions have a constant or
nearly constant slope raising from the neck to the end thereof.
The angle of slope, ho@ever, may be varied. Fig. 24 and Figs.
25(a) to 25(c) show an example of varied slope angle at the
converging portion. According to the example, the profile of
cqn?erging portion formed at the tip portion of the wide tuft 5°
has an approximately hemispherical shape which starts from the

outer periphery of the tuft and converges to a single point while



Fi g. ’1_5 shows an arrangenent giving all the tufts on

7o Ay T o 3a
of- the tufting base are wide tufts. Fig. 16 shomgﬁmﬁﬁﬁhqsmé

having a tip-thinning portion. In that case, no fundarental differefc

occurs in terns of plague renoval efficacy with the
the positioning of the tip portion of the tufting ba
‘in deep part of oral cavity is not easy. Fig.

wijde2 BB F9g7 hough
sg@ to a narrow geql on

l7taysnows—an

arrangenent of four rows of tufts al ong%ﬁateral dir

ection of the tufting

base. Fi g. dlr_'la(wangS haOV\éSmoaoq:h curve. With that type

of converging portion

profile, the spherical surface touches the gingiva to press over .
a relatively wide area thereof without damaging thereto, which
assures an excellent massage efficacy and superior cleaning effect
on interdental papilla.

The forming method of that type of approximately
hemispherical converging portion is similar with that of other
converging portions described above. For example, as shown in Figs.
26(a) to (c), a method touse a profiling rod 13a having a tip portion
in a counter-shape to the near hemispherical target profile of the
tuft. .

[Embodiments]

To confirm the effect of the toothbrush according to .1_:he
invention, a comparison test was conducted on plaque removal
efficacy. |

The test used a toothbrush according to the invention shown
in Fig. 1 and a conventional toothbrush. The applied toothbrush
according to the invention had the dimensions of 2.4 mm in major
axis (w), 0.5 mm in minor axis (d), 4.6 mm in major axis (W), and
1.6 mm in minor axis (D), and 1.0 mm in height (h) at the converging
portion, and had an arrangement of six rows of round tufts 6 in
series, each tuft having 2 mm in diameter, (refer to Fig. 3), and
had three thick tufts 7 each havirig 6.3 mm’ of root area, (refer.

to Fig. 3).



arra’n_gerrent of four wide tufts 5 along the |ongitudin ' N1}
tufting base. Fig. 17(c) shows an arrangenent of two AWES@
the longitudinal direction of the tufting base. Various profile$

appl i cabl e as the shape of converging portion forned |at| th® FED B tilo
the wide tuft 5. For exanpl e,
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The applied convenfional toothbrush had round tuft with 1.9
mm in diameter and with a flat tip (straight cut profile) for all .
of the implanted tufts, and had simple round tip edge portion on
the tufting base, not tip-thinning profile.

The test was conducted for 30 students of the department of
dentistry, who were accepted as in rglatively good oral hygiene
condition. The selected target regions were (1.) central incisor,
-(2) first premolar, (3) first molar, and (4) second molar. For
'each of the selected tooth, plaque score was deterinined at: two
points on mesial and distal line angles of cheek and lips aspects;
one point on middle line of cheek and lips éspects; two points on
mesial and distal 1_ine angles of lingual and palatal aspects, and
one point on middle line of lingual and palatal aspects; accounting
for total six points. The average amount of plaque removal for -
each region or each tooth type was computed using the following
equation.

« (Amount of plaque removal) = (amount of plaque score on the
control toothbrush) - (amount of plaque score on the toothbrush
according to the invention or on the conventional toothbrush)”

Total 30 subjects were divided into two groups each containing
15 subjects. Both groups used the control toothbrush for 3 days
as a preparation period. Then, one group used the toothbrush
according to the invention for 4 days, and the other group used
the conventional toothbrush for 4 déys. The plaque score was

determined at the end of both the preparation period and the



25 the converging portion having an end in |ine shape (Figs. 18(a) to
18(9)), t he one havi ngan endi n dotshape (Figs. 19(a) to 19(c)) the one
having an end skewed to raise toward an edge along wide axis of the tuft 5
(Figs. 20(a) to (c)), the one having two end (Figs. 21(a) to 21(c)) are
applicable. An end portion having an end plane of specific area may be
applicable (naot shown). These 28 ’

ekperimental period. Then, both groups used the control toothbrush
agaih for 3 days as the preparation period, and each of the group
used corresponding toothbrush which was different from that used
in the preceding experimental period for 4 days. The plaque score
was determined at the end of both the preparation period and the
experimental period. The determination of the plaque score was
conducted by dyeing the plaque with a plaque dye solution, and by
applying a probe to each region. The probe was touched to the tooth
surface in parallel direction to the tooth axis, and the
determination was given in every 0.5 mm of plagque height from the
~ cervical margin.
Although, the method and cycles of brushing were not
specified, and the toothpaste applied'through-the test period was
a toothpaste of low abrasive type with no ciaimed therapeutic agent.

Result is shown in Table 2 and Table 3.
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converging portions are symmetrical to the centerline along the w de face

direction of the wide tuft 5. However, as shown in Fi B T22( )
the converging portion may be asymetrical to the : ‘ "'%H{%;gﬁi e’
wi de face direction. The root shape of the w a

arbitrary. For exanple, various shapes may be appli bl dggst riatted in
Figs. 23(a) to 23(g). These illustrated root shapes}ate @gp , d -
provi de fresh desi gn appearance. Various w de tufts haying-t-hese—tt

portions and neck shapes are readily avail abl e by using,
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[Table 2] o
Central |First First |Second |Molar |Distal line angles
incisor |premolar{molar Pmolar of second molar
Example 0.34 0.35 0.47 |- 0.59 0.54 0.57
Conventiona | 0.26 0.22 0.37 0.39 0.38 0.32
|1 Example
. [Table 3]
. Total |Upper |Lower |Cheek andLingual |Angles [Center
jaw jaw lips and part of
aspects palatal cervical
_ aspects margin
Example 0.47 0.51 |0.42 |0.56 0.37 0.46 0.47
Conventiona [0.34 (0.38 ]0.29 |0.33 0.35 0.35 0.29
1 example
(Unit: mm)

As shown in Table 2 and Table 3, the toothbrush according to
the invention is extremely superior in the plaque removal efficacy
at all the regions to the conventional toothbrush.

Since the toothbrush according to the.present invention
positions the wide tufts at the main part of tufting area and reduces
the gap in the main part of the tufting area.in the longitudinal
direction thereof, the area of teeth surface contacting the tufts
simultaneously is increased to allow efficient brushing 6n the
teeth surface. Since the tip portion of the tuft is converged,
the tip portion of the tuft easily reaches the interdental space
and the cervical margin, and readily scrapes out the plaque

deposited on these regions, thus efficiently removes the plaque



for exanple, the above-described tip profiling nethqd-and.int.egral _tufting

during injection nolding process. The above- ddEEFL AEEMPNT §]
portions have a constant or nearly constant sl ope r§%€2ﬁ£?%.151.§agﬁz ck to
the end thereof. The angle of slope, however, nay He|vaki | 4 and
Figs. 25(a) to 25(c) show an exanple of varied slope aﬁ%ﬁgﬂ%§1?£%
convergi ng portion. According to the exanple, the pfo
portion formed at the tip portion of thégmﬁde tuft %

file of canvefg|ng

oﬁ all oral regions such as teeth surface, interdental space, and
cervical margin.

Since a lot of filaments structuring the wide tuft support
one another, the wide tuft provides strong stiffness as a whole,
and effectively removes the plaque attached to the tooth surface
while maintaining durability of the tuft.

According to the second aspect of the present.invention,
specifying individual dimensions of the converging portion in a‘
specific range allows the end portion of the converging portion.
smoothly to enter the interdental space and the cervical margin
to allow the tip to reach the deepest part of these regions, so
that the plaque in these regions are effectively removed. The
effect is particularly enhanced by brushing by the scrubbing
method.

According.to the third aspect of the present invention, the
arrangement of wide tufts at the outermost periphery along the outer
profile of the tufting basé ensures the simultaneous contact of
the whole wide tufts arranged at the outermost periphery of the
tufting base to the teeth surface.

According to the fourth aspect of the present invention,
thinner filament structuring the wide tuft than the filament
structuring other tufts allows to keep:the stiffness as the whole
tufts while keepihg soft touch to the gingiva so that excellent

plaque removal efficacy is attained without damaging gingiva.



. } ‘ g N 1;!"
has an approxi mately hem spherical shape which stReEPLAC N -. u{E‘@tter
peri phery of the tuft and converges to a single|pgint while {
26 drawi ng a snooth curve. Wth that type of c¢n er%ﬁﬁﬁ)d‘?ﬂo
t he spherical surface touches the gingiva to pres \er

profile,

31

Accordihg to the fifth aspect of the present invention, when
a plurality of wide tufts each having a converging portion having
dimensions within the specified range are arranged on both edges
of lateral direction of the tufting base along the outer profile
of thereof and when a plurality of round tufts each of which has
1.6 to 2.0 mm of neck diameter are arranged along the longitudinal
direction of the tufting base at a lateral intermediate position
between the wide tuft rows, the fabricated toothbrush has balanced
functions that the plaque deposited on tooth surface and deposited
in interdental space and cervical margin is effectively removed,
and that the tufts have adequate flexibility to show elastic
deformation along the ups and downs of the dentition surface.

According to the sixth aspect of the present invention, when
the tip of the tufting base has a tip-thinning round edge, and when
three tufﬁs each of which has 4.0 to 10.0 mw’ of root area are arranged
at the tip-thinning edge part in a triangle arrangement while
placing the apex of the triangle arrangement comes to the tip of
the round edge of the tufting base, the tip-thinning round edge
is easily pointéd at an oral deep part, and the strong stiffness
of the thick tuft implanted j.n the round edge area removes the plaque
deposited at intricate regions of intérdental space and cervical
margin, further at occlusal surface of molar.

When a converging portion having an approxiniately
hemispherical shape is formed at the tip of the wide tuft, the

spherical surface touches the gingiva to press relatively wide area



a relatively wde area thereof w thout damagi ng thereto, which assures an
excell ent nmassage efficacy and superior cleaning effect on interdental
papil | a. The formi ng nethod of that type of approxinmately

hem spherical converging portion is sim-lar with that of other converging
portions- descri bed above. For exanple, as shown in Figs. 26(a) to (c), a

met hod to use a profiling rod 13a havi ngza tip portion in"a counter-shape
to the near hem spherical target profil €of the '

without damaging thereof, so that the excellent massage efficacy
is attained and the superior cleaning effect is achieved at

interdental papilla.

REPLACEMENT SHEET

28 FEB 1997




tuft.

[ Enbodi REEEJACEMENTTSHE

I irmthe effect of the toothbrush

3

according to the [invention, a ¢ofrparison test was conducted on pI aque

r enoval

maj or

I | efficaqy| 28FEBN@Z et jused a toothbrush-aceording—to-the_

i nvention showmn| iin Fig. 1 and convent i onal tooth Iled

t oot hbrush accdgrding to the 1nveption had the di rre lﬂ,ﬂ;ﬂ H '
axis (w),L.0.5 mmin mnor ams(%)s 4.6 M i and

mT IS CLAIMED IS:

1. A toothbrush having a tufting area at a head part of a
handle, characterized in that at least one of a plurality of tufts
constituting the tufting area is wide extengling along the
longitudinal direction of a tufting base, and a profilé of tip
portion of the tuft is converged toward the end having a shape of
dot, line, or plane. |

2. A toothbrush as claimed in claim 1, wherein: the size of

" the end profile formed at the end portion of the wide tuft is larger -

than 0 mm and not larger than 8 mm in major axis (w) and larger
than 0 mm and not larger than 3 mm in minor axis (d); the size of
the root of the converged portion is from 3 to 10 mm in major axis
(W) and from 1 to 3 mm in minor axis (D); and the height (h) of
the converged portion is from 0.5 to 4 mm.

.3. A to&ﬁhbrush as claimed in claim 1 or claim 2, wherein:
the widé tufts each having the converged portion are arranged along

the outer profile of the tufting bésé at the outermost periphery

‘of the tufting area.

4. Atoothbrush as claimed in any one of claims 1 to 3, wherein:
a filament constituting the wide tuft is thinner than a filament
in other tufts.

5. A toothbrush having a tufting area at a head part of a
handle, wherein: a plurality of wide tufts which are wide extending
along the longitudinal direction of a ﬁufting_base, and each of

which has a converging portion at an end portion thereof to converge



1.6 rﬁhin mnor axis (D), and 1.0 mmin height (h) at the converging
portion, and had an arrangenent of six.rows of round-tuf+s—6-tn—Series,

each tuft having 2 mmin dianeter, (refer to Fig. 3 eithick
tufts -7 each having 6.3 mjerr] of root area, (ref? I“ﬁm“il ‘T i “i\
c L ™ s * '

4

to&ard a tip having a shape of dot, line, or plane are arranged
on the width direction of the both side of the tgfting base along
the outer profile thereof; and the size of an end portion of the
wide tuft is larger than 0 mm énd not larger than 8 mm in major
axis (w) and larger than 0 mm and not larger than 3 mm in minor
axis (d); and the size of the root o.f the converged portion of the
wide tuft is from 3 to 10 mm in major axis (W) and from 1 to 3 mm
in minor a_xis (D); and the height (h) of the converged portion is .
from 0.5 to 4 mm; and a plurality of round tufts each of which has
1.6 to 2.0 mm of neck diameter are arranged along the longitudinal
direction of the tufting base at a lateral _intermediate position
between the wide tuft rows.

6. A toothbrush as claimed in claim 5, wherein: the tip of
the tufting base has a tip-thinning round edge; and three tufts

_ each of which hé.s 4.0 to. 10.0 mm* of neck area are arranged at the

tip-thinning edge part in a triangle arrangement while placing the
apex _of the triangle arrangement comes to the tip of the round edge
of the tufting base. |

7. A toothbrush as claimed in claim1, wi'xerein: the wide tuft
has a converged portion at the tip thereof converging starting from
outer periphery of the tuft and converging toward a single pbint
follow:i_.ng a smooth curve to form an approximately hemispherical

converging portion.
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27 X The applied conventional toothbrush had round tuft with 1.9 mmin
dianeter and with a flat tip (straight cut profile) for all of the

i npl anted tufts, and had sinple round tip edge portion on the tufting
base, -not tip-thinning profile. The test was conducted for 30
students of the departnment of dentistry, who were accepted as in
relatively good oral hygi ene 35

Toothbrush

ABSTRACT QOF THE DISCLOSURE

An object of the invention is to provide a tbothbrush. that
effecti{rely removes plaque attached to or deposited on all the
regions of tooth surface, interdental space, and cervical margin,
and to conduct efficient tooth brushing. To attain the object,
at least one of a plurality of tufts constit;.uting the tufting area
is wide extending along the ilongitudinal direction of a tufting
base, and the profile of the end portion of the wide tuft is converged

toward the end in a shape of dot, line, or plane.

FIG 2
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condition. The selected target regions were (1) central incisor, (2) first
premol ar, (3) first nolar, and (4) second nolar. For each of the sel ected
tooth, plaque score was determned at: two points on nesial and distal

|l i ne angl es of cheek and |ips aspects; one point on mddle |line of cheek
and |lips aspects; tw points on nesial and distal |ine angles of |ingual
"and pal atal aspects, and one point on mddle line of |ingual and pal at al
aspects; accounting for total six pointls. The average amount of plaque
renoval for each region or each tooth fype was conputed using the

fol |l ow ng F.IG 1
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equati on. "(Amount of plaque renoval) = (anpbunt of plaque score on the
control toothbrush) - (anmount of plaque score on the toothbrush according
to the invention or on the conventional toothbrush)"” . Total 30

subj ects were divided into two groups each containing 15 subjects. Both
groups used the control toothbrush for 3 days as a preparation period.
Then, one group used the toothbrush according to the invention for 4 days,
and the other group used 2

-’

FIG, 2
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the conventional toothbrush for 4 days. The plaque score was determined at
the end of both the preparation period and the ) '

28 experinmental period. Then, both groups used the control toothbrush

(W

FIG, 3
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again for 3 days as the preparation period, and each of the group used
correspondi ng toot hbrush which was different fromthat used in the
precedi ng experinental period for 4 days. The plaque score was determ ned
at the'end of both the preparation period and the experinental period. The
determ nation of the plaque score was conducted by dyeing the plaque with
a plaque dye solution, and by applying a probe to each region. The probe
was touched to the tooth surface in paratlel direction to the tooth axis,
and the determ nation was given in every 0.5 nmof plaque height fromthe

FIG,4
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cervical margin. Al t hough, the method and cycl es of brushing were not
specified, and the toothpaste applied through the test period was a
toothpaste of | ow abrasive type with no cl ai ned therapeutlc agent. Result
is shown in Table 2 and Table 3.
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29 [Table 2] Central First First Second Ml ar Distal line

angl es I nci sor prenolar nolar nolar of second nol ar
Exanpl e 0. 34 0.35 - 0.47 0. 59 0.54 0. 57 Conventi ona
0.26 . 0.22 0. 37 0. 39 0. 38 0.32 1 Exanple

6

FIG,7




[Tabi_e 3] | Total Upper Lower Cheek and Lingual . Angles Center

—

jaw jaw |ips and part of

aspects pal at al cervi cal : '
aspects mar gi n Exanpl e 0.47 0.51 0.42 0.56 0. 37
0. 46 0.47 Conventiona 0.34 0.38 0.29 0.33 0.35 0.35
0.29 1 exanple (Unit: nmm As shown in Table 2 and Table 3, the
t oot hbrush according to 7 .
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the invention is extrenely superior in the plaque renoval efficacy at al
the regions to the conventional toothbrush. Si nce the toothbrush

. according to the present invention positions the wide tufts at the main
part of tufting area and reduces the gap in the main part of the tufting
area in the longitudinal direction thereof, the area of teeth surface
contacting the tufts sinultaneously is.increased to allow efficient
brushing on.the teeth surface. Since&he tip portion of the tuft is
converged, the tip portion of the tuff easily reaches the interdental
space ' :

F1G,9
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and ipe cervical margin, and readily scrapes out the plaque deposited on
these regions, thus efficiently renoves the plaque
30 on all oral regions such as teeth surface, interdental space, and

REPLACEMENT SHEET
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cerv[cal mar gi n. Since a lot of filaments structuring the w de tuft
support one another, the wide tuft provides strong stiffness as a whol e,

and effectively renoves the plaque attached to the to

t

mai ntai ning durability of the tuft. According t
t he present invention, specifying individual dinensi
portion.in a specific range allows the end portion o
portion
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snoothly to enter the interdental space and the cervical margin to allow
the tip to reach the deepest part of these regions, so that the plaque in
these regions are effectively renoved. The effect is particularly
enhanced by brushing by the scrubbing nethod. According to the third
aspect of the present invention, the arrangenent of wide tufts at the
out er nost periphery along the outer profile of the tufting base ensures
the simultaneous contact of the whole Wde tufts arranged at the outernost
peri phery of the .
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tufting base to the teeth surface. According to the fourth aspect of
the present invention, thinner filanment structuring the wide tuft than the
. filament structuring other tufts allows to keep the stiffness as the whole
tufts while keeping soft touch to the gingiva so that excellent plaque
renoval efficacy is attained wthout danmagi ng gi ngiva.
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31 . " According to the fifth aspect of the present inventi-on, when a
plurality of wide tufts each having a convergi ng portion having dinensions
within the specified range are arranged on both edges of lateral direction
of the tufting base along the outer profile of thereof and when a-
plurality of round tufts each of which has
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1.6 to 2.0 nm of neck dianeter are arranged al ong the | ongitudi nal
direction of the tufting base at a lateral internediate position between
the wide tuft rows, the fabricated toothbrush has bal anced functions that
t he pl ague deposited on tooth surface and deposited in interdental space
~and cervical nmargin is effectively renoved, and that the tufts have
adequate flexibility to show elastic deformation along the ups and downs
‘of the dentition surface. Accordifl4 to the sixth aspect of the
present invention, when the tip of the Tufting base has a tip-thinning
round edge, and when

FIG,17

OO
(O ~90000000
00000000

L_Q\YS,__)C__)/ 7
5

CDCDCDCD
0]0]0]160]0]0

QQQQ

O O O
C%QOOOOOO

C A DO/
V
5

REPLACEMENT SHEET

28 FEB %997




three tufts each of which has 4.0 to 10.0 mjerr] of root area are arranged
at the tip-thinning edge part in a triangle arrangenent while placing the
apex of the triangle arrangenent cones to the tip of the round edge of the
tufting base, the tip-thinning round edge is easily pointed at an oral
deep part, and the strong stiffness of the thick tuft inplanted inthe
round edge area renoves the plaque deposited at intricate regions of

i nterdental space and cervical margin, 115_urther at occlusal surface of
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V\hen'_a convergi ng portion having an approxi mately hemnispherical shape is
formed at the tip of the wide tuft, the spherical surface touches the
gingiva to press relatively w de area :

32 .
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mﬁthQut damagi ng thereof, so that the excellent massage efficacy is
attained and the superior cleaning effect is achieved at interdental
papil | a. - 33
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WHAT IS CLAIMED I S: 1. A toothbrush having a tufting area at a head
part of a handle, characterized in that at |east one of a plurality of
tufts constituting the tufting area is wi de extending along the

| ongitudi nal direction of a tufting base, and a profile of tip portion of
the tuft is converged toward the end having a shape of dot, line, or

pl ane. 2. A toothbrush as clainmed in claim1l, wherein: the size of
the end profile forned at the end portid@_of the wide tuft is |arger

FIG , 24
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than 0 nmand not larger than 8 nmin mgjor axis (w) and larger than O mm
and not larger than 3 mMmin mnor axis (d); the size of the root of the
converged portion is from3 to 10 nmin mgjor axis (W and from1l to 3 mm
in manor axis (D); and the height (h) of the converged portion is fromO0.5
:to 4 mm 3. A toothbrush as claimed in claiml or claim2, wherein:
~the wide tufts each having the converged portion are arranged along the
outer profile of the tufting base at thé_?outerm)st peri phery

FIG, 25
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of the tufting area. 4. A toothbrush as clainmed in any one of clajns
1.to 3, wherein: a filament constituting the wide tuft is thinner than a

filament in other tufts. 5. A toothbrush having a tufting area at a
head part of a handle, wherein: a plurality of wide tufts which are w de

extending along the longitudinal direction of a tufting base, and each of
whi ch has a cqnverging portion at an en%ﬂportion t hereof to converge

FIG,26
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34 toward a tip having a shape of dot, line, or plane are arranged on the
wi dt i direction of the both side of the tufting base along the outer
profile thereof; and the size of an end portion of the wde tuft is |arger
than O mm and not larger than 8 mmin major
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axis (w) and larger than O.nmand not larger than 3 mMmmin nmnor axis (d);
and t*he size of the root of the converged portion of the wde tuft is from
3to.l0 mMmmin mgjor axis (W and froml1l to 3 nm in mnor axis-(D); and the
. height (h) of the converged portionis fromO0.5to 4 nmm and a plurality
~of round tufts each of which has 1.6 to 2.0 mm of neck dianeter are
arranged along the longitudinal direction of the tufting base at a | ateral
~internediate position between the wi de tgft rows.

FIG, 28
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6. A toothbrush as clained in claim5, wherein: the tip of "the tufting
bdse has a tip-thinning round edge; and three tufts each of which has 4.0
to 10:0 nmierr] of neck area are arranged at the tip-thinning edge part in
a triangle arrangenment while placing the apex of the triangle arrangenent
cones to the tip of the round edge of the tufting base. 7. A

t oot hbrush as elainmed in claim1l, wherein: the wide tuft has a converged
portion at the tip thereof converging starting from outer periphery of the
‘tuft and converging toward a single pq@nt

FIG, 30
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follow ng a srmoth curve. to form an
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_ TEXT OF THE ABSTRACT

o . °  TOOTHBRUSH
An object of the invention is to provide a toothbrush that effectively removes plaque attached
to or deposited on all the regions of tooth surface, interdental space, and cervical margin, and
‘to conduct efficient tooth brushing. To attain the object, at least one of a plurality of tufts
constituting the tufting area (2) is wide extending along the longitudinal direction of a tufting
base (3) and the profile of the end portlon of the wide tuft (5) is converged toward the end ina

- shape of dot, hne or plane.
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