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(54) BRUSH FOR COSMETIC PRODUCTS AND MANUFACTURING METHOD OF THE SAME

(57) A brush for cosmetic implements includes a
brush part attached to a support member; the brush part
includes a plurality of synthetic resin fibers whose tip end
has a conically tapered surface, and a plurality of fiber
bundles composed of a plurality of synthetic resin fibers
is formed at least three places in a radial circumferential

surface of the support member, and further formed in an
axial direction of the support member. Provided is a brush
for a cosmetic implements in which a brush bristle having
a tapered end is provided around the support member in
the radial direction, and a manufacturing method thereof.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to brushes for cosmetic implements and a manufacturing method of the same.
More specifically the invention relates to brushes for cosmetic implements such as a mascara brush, having bristles that
extends in radial directions of the support member, perpendicular to the axis thereof and a manufacturing method of the
same.

Description of Related Art

[0002] As a brush for cosmetic implements having bristles that extends in radial directions of the support member,
perpendicular to the axis thereof, a mascara brush, for example, to apply mascara onto eyelashes is known. In this
mascara brush, for example, a large number of the brush bristles are fixed between two twisted wires such that the
bristles extend from the wires (the axis) in radial directions, perpendicular to the axis. In addition, some brushes have
bristles (fibers), free ends of which are formed to be tapered, and are capable of easily entering between the eyelashes
when mascara is applied.
[0003] Various proposals have been made on this tapered bristles (fibers). For example, Patent Literature 1 proposes
bristles whose cross section of the free end is formed in a wedge shape. In addition, Patent Literature 2 proposes that
the tip part of the bristles are fused and extended in a thermal processing, and formed in a right-triangular tapered shape
seen from a side face. Further, Patent Literature 3 proposes that the tip part of the bristles are formed in a right-triangular
shape seen from a side face by polishing process with whetstones or files.
[0004] Since the free end (the tip part) of the bristles, according to Patent Literature 1 to 3, are formed in a wedged
shape or a right-angle triangular shape, as previously described, when the bristles having a wedged shaped or right-
angle triangular shaped cross section 50 are arrayed to face in one direction, there arises a problem of difference of
repulsive forces; one of the them is generated against a force applied from A direction along the axis of the support
member and the other is generated against a force applied from B direction opposite to A direction. That is, it is problematic
that a feeling of use is different because softness and flexibility differ in the direction of use.
[0005] To solve this problem, Patent Literature 4 teaches a brush for cosmetic implements is proposed having bristles
(fibers) whose tip part is formed in a conical shape.
A brush for cosmetic implements in Patent Literature 4 is composed of a brush part and a support member to which the
brush part is inserted to fix; in the brush part bristles made of synthetic resin having the tip ends formed in a tapered
shape (a conical shape) are erectedly disposed in a row in the longitudinal direction and each adjacent bristles is
separated from each other.
This brush for cosmetic implements having bristles (fibers) whose tip ends are formed in a conical shape enables to
improve a feeling of use because the repulsive force generated against a force from A direction along the axis of the
support member and the repulsive force generated against a force from B direction opposite to A direction are made
substantially equal.

References of Prior Art

Patent Literature

[0006]

1. Japanese Unexamined Patent Application Publication No. 2004-49906
2. Japanese Unexamined Patent Application Publication No. 2008-30730
3. Japanese Unexamined Patent Application Publication No. 2009-60998
4. Japanese Patent No. 4846323

SUMMARY OF THE INVENTION

[0007] As stated above, a brush for cosmetic implements disclosed in Patent Literature 4, however, is provided with
a brush part where bristles made of synthetic resin are erectedly disposed in a row in the longitudinal direction.
The brush, however, fails to include plural rows of bristles on the circumferential surface of the axial direction (on the
periphery of the cross section) of the support member. Accordingly, it is inconvenient to users to have to apply mascara



EP 3 272 248 A2

3

5

10

15

20

25

30

35

40

45

50

55

to the eyelashes while paying attention to the position of the brush part.
[0008] To eliminate such an inconvenience, it is possible to insert the plural brush parts around all the circumference
of the support member, but this raises an additional problem to increase the radius of the support member. Another
method is to implant tapered bristles at plural positions on the circumferential surface of the axial direction by fusing or
adhesion, but this further causes to make the length of the bristles (tip part) uneven. Further another method is tapering
the tip part of the bristles after being planted at plural positions on the circumferential surface of the axial direction. As
described above, forming the tip ends of the bristles (fibers) to have a conical shape is difficult by tapering with whetstones
or files, and tapering with thermal processing may adversely cause the bristles to fuse to each other.
[0009] At the time of development of a brush for cosmetic implements in which a brush part is formed at a plurality of
positions around the support member in the radial direction, a method to taper the tip part of the bristles after being
planted on the circumference of the support member has been intensively studied. As a result, it is found that a particular
manufacturing method enables to form tip-tapered bristles at a plurality of positions around the support member in the
radial direction.
[0010] It is an object of the invention to provide a brush for cosmetic implements having tip-tapered bristles at a plurality
of positions around the support member in the radial direction and a manufacturing method of the brush.
[0011] A brush for cosmetic implements according to the present invention is a brush for cosmetic implements having
a brush part provided on a support member, and includes a plurality of synthetic resin fibers whose tip part has a conically
tapered surface; a fiber bundle composed of a plurality of synthetic resin fibers on a circumferential surface as to extend
at least in three radial directions of the support member; and the fiber bundles provided on a surface of an axial direction
of the support member.
[0012] Since the fiber bundles are provided on a circumferential surface as to extend at least in three radial directions
of the support member and in addition on a surface of an axial direction of the support member, mascara can be applied
to eyelashes, and an improved feeling of use is achieved, without paying attention to the position of the brush part when
in use. The circumferential surface in the radial direction of the support member means not only the circumferential
surface at one cross section of the support member but also a cross section drawn by one rotation of a metallic wire rod
(the support member) like a twisted brush, which will be described later, and the peripheral surface of this cross section
is also included in the circumferential surface in the radial direction.
[0013] It is desirable that the support member is made of two or more metal wires, and that the synthetic resin fiber
bundles are held between wires and fixed by twisting. In particular, by setting the number of the metal wires to be three
or more, the number of combination of fibers increases and brushes having various arrangement of fibers can be
manufactured.
[0014] The fiber bundles are preferably composed of straight fibers mixed with non-straight fibers, where the axis of
the straight fibers is linear and the axis of the non-straight fibers is curved, such as crimped fiber.
[0015] By mingling straight fibers with non-straight fibers, occurring of lumping of mascara or clamping of eyelashes
or damage of skin can be prevented. Further the mingling of fibers can improve retainability of mascara liquid on the
brush and reduce the number of redipping.
[0016] A brush according to the present invention is a brush for cosmetic implements having a brush part attached to
a support member, wherein the brush part includes a plurality of synthetic resin fibers whose tip part has a conically
tapered surface, the plurality of synthetic resin fibers is disposed on a circumferential surface of the support member to
extend in at least two radial directions, and the synthetic resin fibers are disposed on a circumferential surface of the
axial direction, and wherein the support member is made of two or more metal wires twisted and the synthetic resin
fibers are provided on the support member, interposed and fixed by the twisted wires.
[0017] Thus, when the support member is made of twisted wires, a plurality of synthetic resin fibers is easily fixed to
the support member. In particular, using twisted two metal wires enables to achieve a small outer diameter support
member and to manufacture easily and at low cost, and to provide a small and inexpensive brush for cosmetic implements.
[0018] Further the brush part of the brush for cosmetic implements is preferably provided whole circumferential surface
of the support member, and the whole shape is preferably formed in a columnar or small conical shape.
[0019] Still further the plurality of synthetic resin fibers is preferably composed of straight fibers mixed with non-straight
fibers, similar to the case of the fiber bundles. By mixing straight fibers with non-straight fibers, occurring of lumping of
mascara or clamping of eyelashes or damage of skin can be prevented. Further the mixing of fibers can improve
retainability of mascara liquid on the brush and reduce the number of redipping.
[0020] In order to achieve the above object, the present invention provides a manufacturing method of the brush for
cosmetic implements, including the steps of: bundling the synthetic resin fibers to provide a brush part on the support
member; immersing the brush part in a solution bath in which a soluble liquid is contained; moving the brush part up
and down from an upper side of a polishing/rubbing blade; causing the brush part to come into contact with a polish-
ing/rubbing blade for a predetermined time; dissolving and swelling a surface of the synthetic resin fiber; and scrubbing
off the surface of the synthetic resin fiber by the polishing/rubbing blade, to form the tapered surface.
[0021] The manufacturing method includes the steps of bundling the synthetic resin fibers to provide a brush part on
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the support member; immersing the brush part in a solution bath in which a soluble liquid is contained; moving the brush
part up and down from an upper side of a polishing/rubbing blade; causing the brush part to come into contact with a
polishing/rubbing blade for a predetermined time; dissolving and swelling a surface of the synthetic resin fiber; and
scrubbing off the surface of the synthetic resin fiber by the polishing/rubbing blade, to form the tapered surface, and
therefore the tapered surface is easily formed to the bristles provided on the circumferential surface of the support
member. The present invention can provide the brush for cosmetic implements provided with bristles having tapered tip
ends on a circumferential surface of the support member and the manufacturing method of the brush.

BRIEF DESCRIPTION OF THE DRAWING

[0022]

FIG. 1 is a cross-sectional view showing a cosmetic implement which uses a brush for cosmetic implements according
to the present invention;
FIGS. 2A and 2B are a sectional view and a side view showing an application part of a brush for cosmetic implements
according to the present invention;
FIG. 3 is a front view of the application part of a brush for cosmetic implements according to the present invention;
FIG. 4 is a perspective view of the application part of a brush for cosmetic implements according to the present
invention.
FIG. 5A is a view showing a fiber (brush bristle) having a tapered surface formed, and FIG. 5B is a view showing
fibers (brush bristles) without having a tapered surface formed;
FIGS. 6A to 6E are across sectional views showing an example of modified fiber shape of a synthetic resin fiber
(brush bristle);
FIG. 7 is a perspective view showing the synthetic resin fiber (bristle) having a projecting and recessed portion
formed on a tapered surface;
FIG. 8 is a side view showing a brush part in which the whole shape is formed in a cylindrical shape;
FIG. 9 is a side view showing a brush part in which the whole shape is formed in a conical shape;
FIG. 10 is a schematic diagram showing the steps of the manufacturing method according to the present invention;
FIG. 11 is an enlarged view of a main part of an arrangement of polishing/rubbing blades and the brush part shown
in FIG. 10;
FIG. 12 is a side view showing the polishing/scrubbing blade shown in FIG. 11; and
FIG. 13 is a schematic view showing a conventional brush for cosmetic implements.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] Hereinafter, an explanation will be made of an embodiment of the present invention with reference to the
drawings FIGS. 1 through 5. Cosmetic implements to which the brush according to the present invention is utilized are
such as eye-liners, mascaras, nail polish, lipsticks, hair dyes. In the present embodiments, a mascara having fluidity will
be described as an example. A cosmetic implement A includes a container 10 containing a coating liquid K, a cap 20
threadedly engaging with the container 10, and applicator 30 provided with a brush part 3 immersed in the coating liquid
K in the container 10.
[0024] The container 10 is formed in a bottomed cylinder shape having a neck portion 11 and contains a prescribed
amount of the coating liquid K of mascara with fluidity. The coating liquid includes, as disclosed in Japanese Patent No.
5791424, a viscosity modifier 0.1 to 2 wt%, a film-forming agent 0.5 to 30 wt%, a pigment having an average diameter
1 mm or larger 0.5 to 30 wt%, dispersant 0.1 to 2 wt% and a surfactant 0.1 to 2 wt%, and the liquid to be used has a
viscosity ranging from 2 to 10 Pa·s with a shear velocity of 3.83 s-1, both measured at 25 °C with an EHD type viscometer.
[0025] At the upper part of the container 10, the neck portion 11 having a narrow cylinder-shaped opening 12 upward
is integrally formed with the container. On the outer circumferential surface a screwed part 13 for fastening is formed in
circumferential direction and the screwed part 13 is threadedly engaged with a screwed part 21 on the inner surface of
the cap 20.
[0026] A squeezing body 25 is fitted to an opening 12 of the neck portion 11 of the container 10. The squeezing body
25 is made of a material with properties of flexibility and viscoelasticity, substantially formed in a cylindrical shape, and
the diameter (width of the opening) of the squeezing body is gradually reduced from near the upper end (one end)
towards the lower end (the other end). A ring-shaped flange 26 protrudes radially outward from the uppermost end of
the squeezing body 25 and is fixed to the opening periphery of the neck portion of the container 10.
[0027] The applicator 30 includes a support shaft 31 and an application part 1, the application part 1 for holding the
liquid is provided on a distal end of the support shaft 31. Specifically, a rod-like support 2 of the application part 1 is
fittingly fixed in a mounting hole 31a bored at the distal end of the support shaft 31.
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[0028] The application part 1 will be described with reference to FIGS. 2 through 5. As described above, the application
part 1 includes a rod-like support member 2 and the brush part 3; the support member of the application part 1 is fittingly
fixed in a mounting hole 31a bored at the distal end of the support shaft 31, and a plurality of fiber bundles 3A, made of
a plurality of synthetic resin fibers 3a extending in the radial direction of the support member 2, are disposed on a
circumferential surface of the radial direction and the axial direction of the support member 2.
In this embodiment, brush part 3 is provided point-asymmetrically at three positions on a radial circumferential surface
of the support member 2.
The brush part 3 is prepared by planting fiber bundles 3A formed of synthetic resin fibers in implanting holes 2a of the
support member 2; the implanting holes 2a are formed at plural positions on the circumferential and axial direction of
the support member 2 and the fiber bundle 3A is planted in each implanting holes 2a to thereby form the brush part 3
having plural fiber bundles 3A disposed on a radial and axial direction of the support member 2. The outer diameter of
the brush part 3 is preferably 6 mm to 8 mm, for example.
[0029] The support member 2 is formed of resins, such as polypropylene, polyacetal and polyoxymethylene, to have
a diameter of 0.5 to 4.0 mm and a length of 10 to 30 mm. The fiber bundles 3A are planted by melting or adhesion to
the support member 2.
[0030] Length of the synthetic resin fibers 3a planted to the support member 2A are 1.0 to 5.0 mm from the surface
of the support member 2. Material used for the synthetic resin fibers for the brush part 3 are polyamide-based resin,
such as 6, 6 nylon, 6 nylon, 12 nylon, 6,10 nylon, and 6, 12 nylon; polyolefin-based resin, such as polyethylene, and
polypropylene; polyester-based resin, such as polyethylene terephthalate, polybutylene terephthalate, and poly trimeth-
ylene terephthalate.
[0031] Fibers having a diameter of 0.03 to 0.18 mm, more preferably 0.05 to 0.15 mm are used for synthetic resin
fibers 3a because of appropriate elasticity and prevention of bending or breaking, where the diameter denotes the size
of columnar part of the fibers the surface 3a1 of which are not tapered. The synthetic resin fibers 3a may have any one
of cross sections of an ellipse, a star, a cocoon, a cross or a polygon.
[0032] The number of the assembled synthetic resin fibers 3a in a bundle, that is, a fiber bundles 3A, may be properly
determined, and the number of fibers may preferably be 5 to 30 for a bundle which is to be implanted in a single planting
hole 2a (See FIG. 2A). The number of fiber bundles 3A to be implanted can be set as needed; typically 5 to 20 places
can be preferably adopted.
[0033] In the present embodiment, as shown in FIG. 3, fiber bundles 3A made of plural synthetic resin fibers 3a are
implanted at three positions in the radial circumferential surface of the support member 2, and also implanted in the axial
direction of the support member 2. That is, the fiber bundles 3A are provided on the circumferential surface of the support
member so as to extend in three directions of the radial direction of the support member and further provided in the
circumferential surface of the axial direction of the support member.
[0034] In the present embodiment, as shown in FIGS 2 and 4, the fiber bundles 3A are implanted at nine positions in
a row in the axial direction of the support member 2. The fiber bundles 3A are implanted accordingly at 27 positions in
total in the radial circumferential surface and axial directions. The number of the fiber bundles 3A, implanted in the radial
circumferential surface and axial directions, may be increased or decreased as needed, and not limited the number of 27.
[0035] As shown in FIG. 5A which is an enlarged schematic drawing, the synthetic resin fibers 3a forming the brush
3 include tapered fibers 3b each having diameter formed to be gradually smaller toward the tip and tapered fibers 3b,
being specific synthetic resin fibers, on the tip part of which a tapered surface 3b1 is formed tapering toward the tip. The
length X of the tapered surface 3b1 of the tapered fibers 3b is formed in a range of 0.5 to 4.0 mm from the tip of the
synthetic resin fibers.
[0036] Here, the synthetic resin fibers are prepared such that a taper ratio, a percent ratio of defined by X/(X+Y), falls
within a range between 10 to 80%, where X denotes the length of the tapered surface from the tip end of the synthetic
resin fibers, and X+Y denotes the length of a mascara brush from the surface of a mascara brush head to the tip end
of a synthetic resin fiber; that is, X+Y is the sum of the length Y of the non-tapered surface on which the tapered surface
is not formed from the surface 2A1 (synthetic resin fiber planted surface) of the mascara brush support member 2 and
the length X of the tapered surface. And the ratio X/X+Y is defined by (length X of the tapered surface) / (length X+Y
from the tip of the synthetic resin fiber of the mascara brush to the mascara brush head surface).
The number of tapered fibers 3b is configured to occupy more than 80% of the total number of the synthetic resin fibers
forming the brush. The brush may contain tapered fibers that are out of the range described above up to 30% of the
total number of the synthetic resin fibers or may contain untapered fibers 3c up to 30%, as shown FIG. 5B. These fibers
that are contained less than 30% in the brush are preferably of the same material and the same diameter as the tapered
fibers 3b from the manufacturing view point.
[0037] As described above, the length X of the tapered surface 3b1 of the tapered fiber 3b is formed as to fall within
a range from 0. 5 mm to 4 mm from the tip end of the synthetic resin fiber such that each fiber is easy to enter between
eyelashes.
If the length of the length X of the tapered surface 3b1 is less than 0.5 mm, each fiber is difficult to enter between the
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eyelashes because of the short length of the tapered surface. If the length X of the tapered surface 3b1 exceeds 4 mm,
bending strength of the fiber gets weakened and becomes smaller than that of the eyelashes, and as a result, this
undesirably causes the synthetic resin fibers to fail to enter between the eyelashes. In addition, it undesirably becomes
unable to curl both the eyelashes because the upper eyelashes are pushed up or the lower eyelashes are pushed down.
[0038] When the taper ratio of the tapered fibers is less than 10%, it is undesirable because the tapered fibers 3b may
have larger bending strength, sweep away eyelashes and are hard to enter between each of the eyelashes. In contrast,
when the taper ratio exceeds 80%, the fibers 3b may be turned down, or hard to enter deeply into the eyelashes, or may
push up or lower the eyelashes, and resultantly curling up of the eyelashes with the brush becomes difficult; thus it is
undesirable for use.
[0039] The brush part 3 is formed such that the number of the tapered fibers occupies at least 80% or more of the
total fibers. When the number of the tapered fibers is less than 70% of the total number of the fibers, the tapered fibers
3b may undesirably fail to give a sufficient effect of tapering.
[0040] Thus configured brush part 3 containing a larger number of tapered fibers 3b allows the bending strength to
be getting stronger from the tip part 3A1, which is the tip part in the radial direction of the support member 2, to downward
to the support member as shown in FIG. 3, and accordingly to improve a feeling of use. That is to say, the tip part of the
tapered fibers 3b are configured to easily enter between the eyelashes, when mascara applied. The bending strength
can be made larger downwardly through the tapered surface 3b1 and a straight body 3b2, and the fibers can easily enter
between the eyelashes one by one, overcoming the bending strength of the eyelashes. Consequently, the mascara
liquid can be applied finely to each of the eyelashes and curling of the eyelashes firmly performed with pushing the upper
eyelashes up or lower eyelashes down. Tapering of the fibers at the tip ends additionally allows to provide a soft touch
to the root of the eyelashes and the skin and to prevent from excessively applying of the liquid.
[0041] The synthetic resin fibers 3a (the tapered fibers 3b) may be formed to have a curved surface 3d, as shown in
FIG. 6A, which is concave being recessed along the axial direction or to have a flat face 3e on the tip end. As shown in
FIG. 6B, a tapered surface 3b1 may be formed from the top to the lowest part of the fibers without the straight part 3b2
and may have a round top surface 3f. Further, as shown in FIG. 6C, an acute part 3g may be formed at the top end of
the tapered fibers 3b.
[0042] As shown in FIG. 6D, in addition, a plurality of tapered faces 3j1, 3j2, and 3j3 may be formed on the synthetic
resin fibers (the tapered fibers 3b). Dimensions of the tapered faces 3j1, 3j2, and 3j3 are determined as to meet the
relationship of cross section ratios which are in a range of 0.8 to 0.9 at the top part 3k2 of the tapered face 3j1 and in a
range of 0.2 to 0.4 at the top part 3k3 of the tapered face 3j2, while the cross section at the support member surface
3k1 of the synthetic resin fibers 3a (3b) shown in FIG. 6D to be 1.0, to form a tapered shape as a whole. The tapered
face 3j1 may be formed to be a straight body 3b2 and the fiber may have two tapered faces 3j2 and 3j3.
[0043] Further, the synthetic resin fibers 3a may have a non-straight shape in which the axis of the fiber is bent, that
is a crimped shape. The degree of bending 31t of the crimped fiber 31 is preferably three to four times as much as the
diameter of the fiber. When tapering is performed to crimped fibers 31, the tapered face is preferably formed after the
crimping processing is carried out to make the axis of the fibers curved.
[0044] Since features of eyelashes, such as density, length, thickness, may differ person to person, choosing the
optimal fiber shape or tip-tapering shape adapting to each feature allows to improve a feeling of use of mascara.
[0045] FIG. 7 shows the surface of tapered synthetic resin fibers, the surface which has projected portions 3h and
recessed portions 3i and an average depth t1 of the recessed portions (height from the top of the projected portions 3h
to the bottom of the recessed portions) is formed to be in a range of 0.01 mm to 10 mm. When the average depth t1 is
less than 0.01 mm, the tapered surface of the synthetic resin fibers is too smooth to maintain the liquid in the recessed
portions 3i, and good coatability cannot be obtained. In contrast, when the average depth t1 of the recessed portions
exceed 10 mm, the coatability is unpreferably lowered because the rigidity of the fibers decreases and liquid transfer is
inhibited by excessive collection of the liquid at the recessed portions. Thus, the average depth t1 of the recessed
portions 3i in a range of 0.01 to 10 mm preferably allows good retainability of the liquid and high rigidity of the fibers.
[0046] In addition, an average distance t2 between the projected portions 3h is set to be 10 to 70 mm. The average
distance t2 less than 10 mm unfavorably causes the number of projected portions and the recessed portions to become
large, the fiber surface to become rough, liquid separation from the recessed portions to be inadequate, and a skin touch
to be uncomfortable. In contrast, the average distance t2 more than 70 mm undesirably causes to decrease the number
of projected portions and the recessed portions and to reduce retainability of the liquid. As a result, the average distance
t2 in a range of 1 to 70 mm achieves good retainability of the liquid and an excellent skin touch.
[0047] The projected portions 3h and recessed portions 3i on the fiber surface can be formed into rugged fiber surface
by molding with a mixture of fine particles such as titanium dioxide. Thus prepared fibers are not preferable because
the rigidity of fibers may decrease due to presence of foreign material, and particles may be detached as the brushes
are being used. After blasting process with bombarding fine particles into an untapered fiber surface in order to form
projected portions 3h and recessed portions 3i is performed, tapered surfaces are formed; this may likely cause the
projected portions 3h and recessed portions 3i to be lost or the fibers to be broken at the recessed portions 3i. In contrast,
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when blasting process is performed after forming tapered surfaces, the tapered surfaces subject to heavy damage and
become unsuitable for use to mascara brushes. Accordingly, a preferable manufacturing method will be described later
to form the projected portions 3h and recessed portions 3i.
[0048] Synthetic resin fibers having a tapered surface are preferably made of polyamide-based resin, which is desirable
in the manufacturing method described later. The fiber surface of the polyamide-based resin is easy to make the fiber
in a semi-swollen state in a dissolving liquid, and it is possible to selectively peel off only the necessary portion with a
polishing-rubbing member, and the projected portions 3h and recessed portions 3i having an arbitrary shape are easily
formed. In addition, since polyamide-based resin has a high affinity for water, a mascara brush may be formed using all
synthetic resin fibers including synthetic resin fibers having a tapered surface with a polyamide-based resin.
[0049] In the above embodiment, explained is that fiber bundles 3A formed of a plurality of synthetic resin fibers 3a
are planted on a brush part 3 both in a radial circumferential surface and at plural positions in an axial direction of the
support member by melting or adhesion.
The brush part 3 according to the present invention is not limited to the above case. For example, as shown in FIG. 8,
the fiber bundles 3A composed of a plurality of synthetic resin fibers 3a may be disposed with a predetermined separation
between metal wires 4A and 4B, and then the fiber bundles 3A (tapered fibers 3b) may be fixed by twisting the wires
4A and 4B. In addition, the number of metal wire rods may be two or more, such as 4A and 4B, and it may be formed
with three or more wire materials. Also in the case of such a so-called twisted brush, plural fiber bundles 3a composed
of a plurality of synthetic resin fibers 3a (tapered fibers 3b), extending in the radial direction of the wires 4A and 4B, may
be disposed in the longitudinal direction (axial direction) of the wires 4A and 4B.
[0050] In the brush part 3 as shown in FIG. 8, a diameter D1 of the brush part 3 attached at the distal end of the support
member 2 and a diameter D2 of the brush part 3 attached at the proximal end of the support member are formed to be
nearly the same, and forms a columnar shape as a whole. As shown in FIG. 9, the diameter D 2 of the brush part 3
attached to the rear end side of the support member 2 is larger than the diameter D 1 of the brush part 3 attached to
the front end side of the support member 2, which may form a conical shape as a whole. Furthermore, as a modified
example, the support member 2 is not linear with respect to the axis but may be curved in an arc shape in accordance
with the arrangement of the eyelashes.
[0051] An embodiment of a manufacturing method according to the present invention will be described with respect
to FIGS. 10 through 12. Firstly a brush part 3 is formed by attaching bundles of a predetermined number of synthetic
resin fibers 3a having a predetermined length onto the support member. The attachment of the fiber bundles is performed
by adhesion or melting. Alternatively, synthetic resin fibers 3b may be placed between metal wires 4A and 4B, and then
the wires 4A and 4B may be twisted to hold the fibers.
[0052] Followingly, the tapering processing of synthetic resin fibers 3a is performed by polishing and rubbing while
the synthetic resin fibers are swollen using a soluble or swellable processing liquid. The processing liquid to be used
differs for each type of synthetic resin fiber; for example, in a case of a polyester-based resin fiber, a sodium hydroxide
aqueous solution is generally used, and in a case of a polyamide-based resin fiber, a mixed liquid of meta-cresol and a
calcium chloride methanol solution is used.
[0053] When the brush part 3 is formed with crimped fibers, the tapered face is preferably formed after the crimping
processing to synthetic resin fibers 3a is carried out to make the axis of the fibers curved.
[0054] The tapering processing of the synthetic resin fibers using this kind of processing liquid will be explained by
taking a case of using nylon fibers, which is a polyamide-based resin, as an example.
[0055] In this processing method, as shown in FIG. 10 with reference numerals 50A, 50B, and 50C, a processing
apparatus is used in which a plurality of solution baths are arrayed in series. When this processing method is employed,
as respective processing liquid used for polishing/rubbing and cleaning of nylon fibers, meta-cresol or a saturated calcium
chloride methanol solution is used as a soluble liquid of the first solution bath 50A, a mixed liquid of calcium chloride
15% (by weight) and methanol 85% (by weight) is used as a soluble liquid of the second solution bath 50B, and methanol
(100%) is used as a cleaning liquid in the cleaning liquid bath 50C.
[0056] A polishing/rubbing member 52 for polishing and rubbing the nylon fibers to perform the tapering processing
is provided in each of the first solution bath 50A and the second solution bath 50B. The polishing/rubbing member 52
includes polishing/rubbing blades 53 in a thin disk-shape, a rotational shaft 54 on which a plurality of the polishing/rubbing
blades 53 are disposed in parallel at a predetermined interval, and a spacer 55 disposed between every polishing/rubbing
blades 53. At least a part of the polishing/rubbing member 52 (the polishing/rubbing blades 53) is disposed to be
submerged in the soluble liquid bath. The polishing/rubbing member 52 is also disposed in the cleaning bath 50C, but
since the cleaning liquid is a non-swellable to nylon fibers, polishing/rubbing are hardly performed in this section.
[0057] In a case of processing the brush part 3 with this apparatus, firstly the brush part 3 is rotated, as indicated with
an arrow R in FIG. 10; while the brush part 3 being moved up and down, as indicated with an arrow Y in FIG. 10, from
an upper side of the polishing/rubbing body 52, and/or being moved forward and backward, as indicated with an arrow
X in FIG. 10, and being moved from the paper deep side to the paper near side of FIG. 10 (left-right direction in FIG.
12), the brush part 3 is brought into contact with the polishing/rubbing blade 53 for a predetermined time.
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[0058] In this situation, when the soluble liquid in the solution bath 50A adheres to the brush part 3, the surface of the
nylon fibers get dissolved and swelled, and is scrubbed off by the polishing/rubbing blade 53.
That is, as illustrated in FIG. 12, since a combing blade 53a having a saw-tooth shape is formed on the polishing/rubbing
blade 53, the polishing/rubbing blade 53 comes into contact with the fibers 3a of the brush part 3 to comb the fibers to
repeat the dissolution and rubbing. At this time, by controlling a velocity of the up and down movement of the brush part
3 and the moving velocity thereof from the paper deep side to the paper near side in FIG. 10 (in the left-right direction
in FIG. 12), the nylon fibers forming the brush part 3 are processed in a tapered shape. The tip part of the brush part 3
is formed in a tapered shape to become thinner toward the tip part.
[0059] The polishing/rubbing blade 53 may be fixed, but the polishing/rubbing blade 53 may be formed to rotate by
the up and down movement of the brush part 3 and the movement of the brush part 3 from the paper deep side to the
paper near side in FIG. 10 (in the left-right direction in FIG. 12). In addition, by the up and down movement of the brush
part 3 and the lateral movement of the brush part 3 from the paper deep side to the paper near side in FIG. 10 (in the
left-right direction in FIG. 12), the nylon fiber is processed in the tapered shape, but the nylon fiber may be processed
in the tapered shape by moving the brush part 3 up and down, forward to backward, and rotating without the above
lateral movement of the brush part 3.
[0060] Then, the brush part 3 is transferred to the second solution bath 50B, and moved up and down and rotated,
and the brush part 3 is brought into contact with the polishing/rubbing blade 53 for a predetermined time.
The amount of polishing/rubbing of the brush part 3 in the second solution bath 50B is larger than that in the first solution
bath, whereby the basic action is the same as that in the first bath 50A. That is, by controlling the speed of up and down
movement and rotation of the brush part 3, nylon fibers 3a forming the brush part 3 is processed to become fibers 3b
having a tapered surface 3b1 shown in FIG. 5A.
[0061] Finally, the brush part 3 is transferred to the cleaning bath 50C, and the fibers 3b are cleaned by making the
brush part 3 come into contact with a polishing /rubbing member 52 for a predetermined time, which completes the
processing of the brush part 3. In the previously explained method, by controlling the movement (movement distance)
of the brush part 3 in the upper-lower direction and the movement of the brush part 3 from the paper deep side to the
paper near side in FIG. 10 (in the left-right direction in FIG. 12), a plurality of small projecting portions 3h are formed on
a surface of the tapered surface 3b1 in an axial direction of the fiber. At this time, a recessed portion 3i is formed between
the adjacent projecting portions 3h. That is, the projecting portion and recessed portion alternately and sequentially
appear in the axial direction of the fiber having the small projecting portions 3h and recessed portions 3i.
[0062] The manufacturing method specified above allows to obtain a brush for cosmetic implements, having a brush
part in which a plurality of synthetic resin fibers is conically tapered at the tip portion, and in which bundles of the fibers
composed of a plurality of synthetic resin fibers are formed at least three positions on the radial circumference of a
support member and further in an axial direction. The brush for cosmetic implements can be applicable to a mascara
brush around eyes, and other brushes for such as eyeliners, nail polishes, lip sticks, and hair dyes.
[0063] A brush is studied which can prevent occurring of lumping of mascara or clamping of eyelashes or damage of
skin. An experiments of use were performed on brushes whose fiber bundles include straight fibers, non-straight fibers
(crimped fibers), and both fibers mixed.
[0064] Here, the straight fiber is a fiber whose axis is linear and the non-straight fiber (crimped fibers) is a fiber whose
axis is curved. The experiments will be explained in detail, but the scope of the present invention is no limited thereby.
[0065] A brush part is prepared by implanting fiber bundles formed of 5 to 10 6-nylon fibers to implanting holes on a
support member and fixed by adhesion. The implanting holes are formed on circumferential surfaces in a radial and an
axial direction at 30 to 45 positions. The brush has 30 to 45 fiber bundles on circumferential surfaces in a radial and an
axial direction at each implanting holes. The fiber bundles have a length of 3 mm from the surface of the support member,
and the outer diameter of the brush is 8 mm.
[0066] The nylon fibers includes straight fibers with a tapering ratio of 10 to 30% and crimped fibers which are prepared
by crimping processing to straight fibers with a tapering ratio of 15 to 35%, and a mixing ratio is set as shown in Table
1. The used fibers have a diameter of 2.5 mil (0.0635 mm approximately), 3.5 mil (0.0762 mm approximately) and 4 mil
(0.1016 mm approximately), respectively. Samples are labeled with A to L, which are different in mixing ratio of used
fibers having different shapes and diameters.
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[0067] The ingredients of the mascara under evaluation are: synthetic smectite 0.6 wt% as a viscosity modifier (Lucentite
SWN (Trade Name), supplied by Co-op Chemical Co. , Ltd.); xanthan gum 0.4 wt% as also a viscosity modifier (Ekogamu
GM (Trade Name), supplied by DSP Gokyo Food & Chemical Co., Ltd.); ammonium acrylates copolymer 25 wt% as a
film-forming agent (YodosolGH800F (Trade name), supplied by Akzo Nobel N.V.), cabon black having an average
diameter of 0.2 mm 3 wt% as a pigment (LC902 (Trade Name), supplied by LCW); silica particle as a pigment 3 wt%
(Silica Micro bead P-500 (Trade Name), supplied by JGC Catalysts and Chemicals Ltd.); polyoxyethylenebehenylether
1 wt% as a surfactant (BB-30 (Trade Name), supplied by Nikko Chemicals Co., Ltd.); nylon fibers 5 wt% (NFBR-10D-
2T (Trade Name), supplied by DAITO KASEI KOGYO CO., LTD.); sterilizer with an optimal quantity (a mixture of
ethylparaben, ethylparaben, phenoxyethanol); 1,3 butanediol 10 wt% and purified water for the remaining part.
The viscosity of the mascara ranges from 2 to 10 Pa·s with a shear velocity of 3.83 s-1, both measured at 25 °C with an
EHD type viscometer.
[0068] Brushes under test are evaluated with three items: occurrence of lumps of mascara, occurrence of clumps,
and damage to the skin, when the mascara is applied to eyelashes. Lumps and clumps respectively means clots of dried
mascara on the eyelashes and partial sticking of eyelashes together.
[0069] The occurrence of lumps is rated A when the number of lumps is two or less, and rated B when the number is
3 to 5. The occurrence of clumps is rated A when the number of places of clumps is 2 or less, and rated B when the
number is 3 to 5. The skin damage is rated A if the skin does not hurt when combed with a brush, and rated B if hurts.
The results of the evaluation are shown in Table 1. It is found that mixed cases give better results: less mascara lumps,
less clumped eyelashes and less skin damage, compared to the brushes that are composed of only straight fibers or
only non-straight fibers.

Claims

1. A brush for cosmetic implements, having a brush part that is attached to a support member,
wherein the brush part includes a plurality of synthetic resin fibers whose tip end has a conically-tapered surface,
and wherein a plurality of fiber bundles composed of a plurality of synthetic resin fibers is formed on a circumferential
surface of the support member as to extend in three radial directions, and the fiber bundles are further formed on

Table 1

Mixing ratio(%) A B C D E F G H I J K L

Fiber 
shape & 

Fiber 
diameter

Straight 2.5 mil 
(About 0.0635 
mm)

100 - - - - - 50 - - 50 - -

Straight 3 mil 
(About 0. 0762 
mm)

- 100 - - - - - 50 - - 50 -

Straight 4 mil 
(About 0.1016 
mm)

- - 100 - - - - - 50 - - 50

Crimped 2.5 mil 
(About 0.0635 
mm)

- - - 100 - - - - - - - -

Crimped 3 mil 
(About 0. 0762 
mm)

- - - - 100 - 50 50 50 - - -

Crimped 4 mil 
(About 0.1016 
mm)

- - - - - 100 - - - 50 50 50

Evaluation

Mascara lumps B A B B A B A A A A A A

Clumped 
eyelashes

B A B B A B A A A A A A

Skin damage A A B A A B A A A A A A
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a circumferential surface in an axial direction of the support member.

2. The brush for cosmetic implements according to Claim 1, wherein the support member is formed of twisted two or
more metal wires, and wherein the synthetic resin fiber bundles are held between the wires and fixed to the support
member by twisting the metal wires.

3. The brush for cosmetic implements according to Claim 1 or 2, wherein the fiber bundle is mixedly formed with straight
fibers and non-straight fibers.

4. A brush for cosmetic implements, having a brush part that is attached to a support member,
wherein the brush part includes a plurality of synthetic resin fibers whose tip end has a conically-tapered surface,
and wherein a plurality of fiber bundles composed of a plurality of synthetic resin fibers is formed on a circumferential
surface of the support member as to extend in at least two radial directions and formed on a circumferential surface
in an axial direction, and wherein the support member is formed of twisted two or more metal wires and the synthetic
resin fiber bundles are held between the wires and fixed to the support member by twisting the metal wires.

5. The brush for cosmetic implements according to Claims 4, wherein the plurality of synthetic resin fibers mixedly
includes straight fibers and non-straight fibers.

6. The brush for cosmetic implements according to one of the Claims 1 through 5, wherein the brush part is formed
on the whole area of the circumferential surface of the support member.

7. The brush for cosmetic implements according to any one of the Claims 1 through 7, wherein a whole shape of the
brush part is formed to be a columnar or a conical shape with a diameter decreasing toward a top portion.

8. A manufacturing method of the brush for cosmetic implements described in any one of the Claims 1 through 7, the
method comprising steps of:

a step in which synthetic resin fibers are bundled and a brush part is formed on the support member; and
a step in which the brush part is immersed in a solution bath containing a soluble liquid; the brush part is brought
into contact with a polishing/rubbing blade for a predetermined time to dissolve and swell the surface of the
synthetic resin fibers;
and the tapered surface is formed by scrubbing off with the polishing/rubbing blade.
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