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(54) BRAIN WAVE DETECTION BIOELECTRODE

(57) A brain wave detection bioelectrode capable of
improving adhesion is provided. The brain wave detec-
tion bioelectrode (1) includes: a holder part (10) that in-
cludes a plurality of through holes (11); an electrode part
(20) that is formed of at least one conductive elastic body
including a base part (21) extending to an outer peripheral
side of a peripheral surface of each of the through holes
(11) and including at least one projecting part (22) that
projects from the base part (21) and can penetrate the
through hole (11); and a lid part (30) having a conductive
property that clamps the base part (21) between itself
and the holder part (10).
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Description

Technical Field

[0001] The present invention relates to a brain wave
detection bioelectrode, and particularly relates to a brain
wave detection bioelectrode that detects a brain wave
by contacting the scalp of a subject.

Background Art

[0002] A brain wave detection bioelectrode has con-
ventionally been used for, for example, detecting a brain
wave signal for analyzing a brain function state for the
purpose of detecting Alzheimer’s disease in an early
stage, or the like. The brain wave detection bioelectrode
is used for detecting a brain wave signal by making an
electrode part directly contact the scalp of a subject.
As the electrode part of the conventional brain wave de-
tection bioelectrode, the one in which a metal electrode
member is coated by an elastic member containing elec-
trolyte and the one in which a metal electrode member
including a pointed tip end part is coated by an elastic
member are provided (for example, see Patent Literature
1).

Document List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Applica-
tion Publication No. 2006-34429

Summary of Invention

Technical Problem

[0004] In such a conventional brain wave detection bio-
electrode, an electrode member is made of metal and
adhesion to head scalp is low. Therefore, for the conven-
tional brain wave detection bioelectrode, a structure that
allows adhesion to be improved has been required.
[0005] The present invention has been made in view
of the problem mentioned above, and it is an object of
the present invention to provide a brain wave detection
bioelectrode capable of improving adhesion.

Solution to Problem

[0006] In order to achieve the above-mentioned object,
a brain wave detection bioelectrode of the present inven-
tion is characterized by including: a holder part that in-
cludes a plurality of through holes; an electrode part that
is formed of at least one conductive elastic body including
a base part extending to an outer peripheral side of a
peripheral surface of each of the through holes and in-
cluding at least one projecting part that projects from the
base part and can penetrate the through hole; and a lid

part having a conductive property that clamps the base
part between itself and the holder part.
[0007] In the brain wave detection bioelectrode ac-
cording to one aspect of the present invention, the elec-
trode part is provided for each of the plurality of through
holes and each of the electrode parts includes the one
projecting part.
[0008] In the brain wave detection bioelectrode ac-
cording to one aspect of the present invention, the one
electrode part is provided and the electrode part includes
a plurality of the projecting parts each of which is provided
for each of the plurality of through holes.
[0009] In the brain wave detection bioelectrode ac-
cording to one aspect of the present invention, the holder
part includes a step part, which is recessed in an opening
direction of the through hole, so as to correspond to at
least one of the electrode parts; and the step part can
accommodate the base part.
[0010] In the brain wave detection bioelectrode ac-
cording to one aspect of the present invention, the holder
part includes a lid accommodating part that is a recessed
part capable of accommodating the lid part.

Effects of Invention

[0011] According to a brain wave detection bioelec-
trode of the present invention, adhesion can be improved.

Brief Description of Drawings

[0012]

[Fig. 1] A front view schematically showing the con-
figuration of a brain wave detection bioelectrode ac-
cording to a first embodiment of the present inven-
tion.
[Fig. 2] A cross-sectional view of the brain wave de-
tection bioelectrode according to the first embodi-
ment of the present invention in cross section A-A
shown in Fig. 1.
[Fig. 3] A front view schematically showing the con-
figuration of a brain wave detection bioelectrode ac-
cording to a second embodiment of the present in-
vention.
[Fig. 4] A cross-sectional view of the brain wave de-
tection bioelectrode according to the second embod-
iment of the present invention in cross section B-B
shown in Fig. 3.

Description of Embodiments

[0013] Hereinafter, embodiments of the present inven-
tion will be described with reference to drawings.
[0014] Fig. 1 is a front view schematically showing the
configuration of a brain wave detection bioelectrode 1
according to a first embodiment of the present invention;
and Fig. 2 is a cross-sectional view of the brain wave
detection bioelectrode 1 in cross section A-A shown in
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Fig. 1.
As shown in Figs 1 and 2, the brain wave detection bio-
electrode 1 according to the first embodiment of the
present invention includes: a holder part 10 that includes
a plurality of through holes 11; an electrode part 20 that
is formed of at least one conductive elastic body including
a base part 21 extending to an outer peripheral side of a
peripheral surface of each of the through holes 11 and
including at least one projecting part 22 that projects from
the base part 21 and can penetrate the through hole 11;
and a lid part 30 having a conductive property that clamps
the base part 21 between itself and the holder part 10.
Hereinafter, the configuration of the brain wave detection
bioelectrode 1 will be specifically described.
[0015] The brain wave detection bioelectrode 1 is used
by being connected to a signal analysis device and de-
tects a brain wave by contact of the projecting parts 22
of the electrode parts 20 with head scalp of a subject.
The detected brain wave is transmitted as an electric
signal to the signal analysis device via the electrode parts
20, the lid part 30, and a lead wire which is not illustrated.
Thereby, the brain wave of the subject is analyzed in the
signal analysis device.
[0016] As shown in Figs 1 and 2, the holder part 10 is
a member of a disk shape or a substantially disk shape,
in which a lid accommodating part 10a that is a recessed
part having a predetermined depth, which is formed so
as to be able to accommodate the lid part 30, is formed.
Specifically, the holder part 10 includes: a disk part 13
of a disk shape or a substantially disk shape; and a cy-
lindrical part 14 of a cylindrical shape or a substantially
cylindrical shape that is erected from a facing surface
13a that is one surface of the disk part 13. The cylindrical
part 14 is formed at, for example, an outer edge of the
disk part 13 as shown in Fig. 2. It should be noted that
the arrangement position of the cylindrical part 14 in the
holder part 10 is not limited thereto and the cylindrical
part 14 may be formed on an inner peripheral side of the
outer edge of the disk part 13 in the holder part 10. In the
holder part 10, the disk part 13 and the cylindrical part
14 are integrally formed. The holder part 10 is formed of,
for example, an insulator such as plastic, rubber, or the
like. It should be noted that a material of the holder part
10 is not limited thereto and it may be a conductor such
as a metal or the like.
[0017] In the holder part 10, the disk part 13 is provided
with a plurality of through holes 11 that penetrate the disk
part 13 between the facing surface 13a and an outer sur-
face 13b that is a surface faced back-to-back with the
facing surface 13a. Each of the plurality of through holes
11 is formed in a cylindrical shape or a substantially cy-
lindrical shape. In addition, the holder part 10 includes a
step part 12 recessed in an opening direction of the
through hole 11, so as to correspond to each of the elec-
trode parts 20. The step part 12 is configured so as to be
able to accommodate the base part 21.
[0018] Specifically, in the disk part 13, a plurality of the
step parts 12 recessed from the facing surface 13a are

provided so as to respectively correspond to the plurality
of through holes 11; one of the step parts 12 is provided
for one of the through holes 11. The step parts 12 are
cylindrical shaped or substantially cylindrical shaped,
and is formed coaxially or substantially coaxially with cor-
responding through holes 11. In addition, the diameter
of the step parts 12 is larger than the diameter of the
through holes 11. A pair of a through hole 11 and a step
part 12 forms one through hole with a step, and this
though hole with a step forms an electrode holding hole
15 that can hold the electrode part 20. For example, one
electrode part holding hole 15 is provided at a center or
an substantial center of the disk part 13; in addition, a
plurality of (for example, eight) electrode part holding
holes 15 are provided at equal angular intervals or at
substantially equal angular intervals concentrically or al-
most concentrically from the center or substantial center
of the disk part 13. It should be noted that the arrange-
ment positions of the electrode part holding holes 15 in
the disk part 13 are not limited thereto and it is only re-
quired that the disk part 13 may include the electrode
part holding holes 15 at predetermined positions.
[0019] The brain wave detection bioelectrode 1 in-
cludes one electrode part 20 corresponding to one elec-
trode part holding hole 15 and the electrode part 20 in-
cludes the base part 21 and one projecting part 22. That
is, the brain wave detection bioelectrode 1 includes a
plurality of the electrode parts 20 each of which includes
one base part 21 and one projecting part 22. In each of
the electrode parts 20, the base part 21 and the projecting
part 22 are integrally formed.
[0020] The electrode parts 20 are each formed of, for
example, a conductive elastic body. The conductive elas-
tic body is formed of, for example, an elastic body with
which a conductive powder material has been mixed. The
elastic body is, for example, a polymer material such as
silicone resin, or the like. In addition, as the conductive
power material, for example, graphite, carbon nanotube,
metal particles such as silver particles, AgCl particles, or
the like is used. It should be noted that the material of
the electrode parts 20 is not limited thereto and the con-
ductive elastic body may be formed by, for example, a
polymer material impregnated with an organic conduc-
tive polymer or ionic liquid.
[0021] In each of the electrode parts 20, the base part
21 is formed in a disk shape or a substantially disk shape.
The diameter of the base part 21 is slightly larger to an
outer peripheral side than the diameter of the step parts
12 of the disk part 13, so that the base part 21 is held by
being fitted into the step part 12. In addition, a value of
the thickness (width in an extending direction of the pro-
jecting parts 22) of the base part 21 is slightly larger than
a value of the depth (width in an extending direction of
the through holes 11) of the step parts 12 of the holder
part 10.
[0022] In each of the electrode parts 20, the projecting
part 22 has its length in an extending direction longer
than the length in an extending direction of the through
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holes 11 of the disk part 13, so as to penetrate the through
holes 11 of the disk part 13 and project from the outer
surface 13b that is faced back-to-back with the facing
surface 13a of the disk part 13. The projecting parts 22
each includes: a projecting part body part 23 that is a
part of a columnar shape or substantially columnar shape
extending from the center or substantial center of the
facing surface 21a that is one surface of the base part
21; and a brush part 24 that is a part of a cone shape or
substantially cone shape. The diameter of the projecting
body part 23 is identical or substantially identical to the
diameter of the through holes 11 of the disk part 13; and
the projecting part body part 23 is configured to be able
to penetrate the through holes 11. The projecting part
body part 23 is at a position coaxial or substantially co-
axial with the base part 21. The length in an extending
direction of the projecting part body parts 23 is preferable
to be longer than the length in an extending direction of
the through holes 11 of the disk part 13. The brush part
24 is connected to a tip end of the projecting part body
part 23 and has a tapered shape in which its diameter
gradually becomes smaller toward its tip end part. The
brush part 24 is a contact part that contacts, mainly, head
scalp of a subject. The brush part 24 is preferable to
include its tip end part that is rounded.
[0023] The lid part 30 includes: a fixing part 31 of a disk
shape or substantially disk shape; and an output part 32
of a columnar shape or substantially columnar shape that
is erected coaxially or substantially coaxially with the fix-
ing part 31. The output part 32 extends from the outer
surface 31b that is a surface faced back-to-back with the
facing surface 31a that is one surface of the fixing part
31. In the lid part 30, the fixing part 31 and output part
32 are integrally formed. The lid part 30 is formed by, for
example, a conductor such as metal or a conductive elas-
tic body. The diameter of the fixing part 31 is slightly larger
to an outer peripheral side of the diameter of an inner
surface 14a of the cylindrical part 14 of the holder part
10, so that the fixing part 31 is held by being fitted into
the cylindrical part 14. That is, the fixing part 31 is fixed
by being accommodated in the lid accommodating part
10a. In the lid part 30, the output part 32 is attached with
a lead wire for connecting to a signal analysis device
which is not illustrated.
[0024] Each of the holder part 10, the electrode parts
20, and the lid part 30 has the configuration as described
above; and in the brain wave detection bioelectrode 1,
each of the electrode parts 20 is fitted into corresponding
each of the electrode part holding holes 15 and the lid
part 30 is fitted into the lid accommodating part 10a of
the holder part 10. Specifically, the projecting parts 22 of
the electrode parts 20 penetrate the through holes 11
and project from the outer surface 13b of the disk part
13 of the holder part 10; and the base parts 21 are fitted
into the step parts 12. Consequently, each of the elec-
trode parts 20 is held in the holder part 10. In addition,
the fixing part 31 of the lid part 30 is fixed to the holder
part 10 by being fitted into the lid accommodating part

10a of the holder part 10; and further, the fixing part 31
compresses and clamps the base parts 21 of the elec-
trode parts 20 between itself and the step parts 12. Con-
sequently, each of the electrode parts 20 is held between
the holder part 10 and the lid part 30. Thus, in the brain
wave detection bioelectrode 1, the base parts 21 of the
electrode part 20 are held between the lid part 30 and
the holder part 10 and in the step parts 12, being firmly
held.
[0025] Thus, according to the brain wave detection bio-
electrode 1, the electrode parts 20 are formed of a con-
ductive elastic body and the electrode parts 20 are easily
deformed, so that when used, the whole of the electrode
parts 20 easily contacts the scalp of a subject. On the
other hand, the base parts 21 are also easily deformed;
however, they are firmly held between the lid part 30 and
the holder part 10 and in the step parts 12; and even
when the electrode parts 20 are pressed against the scalp
of a subject or the brain wave detection bioelectrode 1
is moved in this state and thereby an angle at which the
electrode parts 20 are pressed is changed, the electrode
parts 20 can be prevented from coming off the holder
part 10. In addition, it is not necessary to provide the
holder part 10 and the electrode parts 20 with a structure
for screwing or the like and further, it is not necessary to
use primer coating such as an adhesive between the
holder part 10 and the electrode parts 20; and therefore,
its structure can be simplified and miniaturization can be
achieved. Especially, also the brain wave detection bio-
electrode 1 can be miniaturized in its extending direction
(direction orthogonal to a paper surface in Fig. 1). In ad-
dition, adhesion between the lid part 30 and the electrode
part 20 is improved and therefore, it can be effectively
prevented that transmission of a brain wave signal is in-
hibited.
[0026] Further, each of the electrode parts 20 is pro-
vided for each of the plurality of through holes 11 and
each of the electrode parts 20 includes one projecting
part 22 and therefore, even when an electrode part 20
including a projection part 22 of a different diameter and
shape is desired to be used or any projecting part 22 is
broken, the electrode part 20 can be easily replaced in
units of the electrode parts 20 and therefore, maintaina-
bility and usability can be improved.
[0027] In addition, as described above, the electrode
parts 20 are each formed of a conductive elastic body
and its flexibility and elasticity makes the adhesion to the
scalp of a subject excellent and therefore it provides a
soft touch feeling such that even when the scalp of a
subject is adhered for a long time, the subject hardly feels
uncomfortable.
[0028] Thus, in the brain wave detection bioelectrode
1 according to the first embodiment of the present inven-
tion, adhesion can be improved.
[0029] Next, the configuration of a brain wave detection
bioelectrode 40 according to a second embodiment of
the present invention will be described. Fig. 3 is a front
view schematically showing the configuration of a brain
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wave detection bioelectrode 40; and Fig. 4 is a cross-
sectional view of the brain wave detection bioelectrode
40 in cross section B-B shown in Fig. 3. Hereinafter, a
component identical or similar to the one of the brain
wave detection bioelectrode 1 according to the first em-
bodiment described above will be denoted by the same
reference sign and description thereof will be omitted;
and only different components will be described. The
brain wave detection bioelectrode 40 according to the
second embodiment is different from the brain wave de-
tection bioelectrode 1 according to the first embodiment
in the configurations of the holder part and electrode
parts. Specifically, instead of the step parts 12 of the hold-
er part 10 and the base parts 21 of the electrode parts
20, a step part 51 is provided in the holder part 50 and a
base part 61 is provided on an electrode part 60.
[0030] The brain wave detection bioelectrode 40 in-
cludes, as shown in Figs. 3 and 4, one electrode part 60;
and the electrode part 60 includes a plurality of projecting
parts 22 which are individually provided for each of a
plurality of through holes 11. In addition, in the holder
part 50, only one step part 51 is provided for the plurality
of through holes 11. Specifically, in the disk part 13, one
step part 51 that is recessed from the facing surface 13a
is provided. The step part 51 is disk shaped or substan-
tially disk shaped, and is formed coaxially or substantially
coaxially with the disk part 13. In addition, the diameter
of the step part 51 is smaller than the diameter of the
inner surface 14a of the cylindrical part 14. The through
holes 11 are positioned so as to be within a range of the
step part 51.
[0031] The base part 61 of the electrode part 60 cor-
responds to the step part 51 and is formed in a disk shape
or a substantially disk shape. The diameter of the base
part 61 is slightly larger to an outer peripheral side than
the diameter of the step part 51 of the holder part 50, so
that the base part 61 is held by being fitted into the step
part 51. In addition, a value of the thickness (width in an
extending direction of the projecting parts 22) of the base
part 61 is slightly larger than a value of the depth (width
in an extending direction of the through holes 11) of the
step part 51 of the holder part 50.
[0032] The projecting parts 22 are arranged on the
base part 61 so as to obtain a relative position relation
similar to the relative position relation of the through holes
11 in the disk part 13. In this embodiment, one thereof is
provided in a center or substantial center of the base part
61 so as to correspond to one of the through holes 11
that is in a center or substantial center of the disk part
13; and a plurality (for example, eight) thereof are pro-
vided concentrically or substantially concentrically from
the center or substantial center of the base part 61 so as
to correspond to the plurality of (for example, eight)
through holes 11 which are arranged concentrically or
substantially concentrically from the center or substantial
center of the disk part 13. It should be noted that the
arrangement positions of the projection parts 22 in the
base part 61 are not limited thereto and it is only required

that a predetermined number of projecting part 22 which
corresponds to that of the through holes 11 are provided
at predetermined positions corresponding to those of the
through holes 11 in the base part 61.
[0033] The brain wave detection bioelectrode 40 hav-
ing the configuration described above can improve ad-
hesion and in addition, can exert effects similar to those
of the brain wave detection bioelectrode 1 described
above. In addition, in the brain wave detection bioelec-
trode 40, the one electrode part 60 includes the plurality
of projecting parts 22 which are individually provided for
each of the plurality of through holes 11; and therefore,
each of the projecting parts 22 is more firmly held be-
tween the holder part 50 and the lid part 30 and adhesion
to the scalp of a subject can be made further excellent.
Further, the electrode part 60 can be attached to the hold-
er part 50 at a time and therefore, the structure of the
brain wave detection bioelectrode 40 can be simplified
and its manufacture can be made easy.
[0034] Although the above has described the embod-
iments of the present invention, the present invention is
not limited to the above embodiments of the present in-
vention and includes any aspects that are included in the
concepts and the scope of claims of the present inven-
tion. In addition, the configurations may be appropriately
combined as appropriate so as to produce an effect for
at least part of the problem and effects described above.
For example, the shape, material, arrangement, size, and
the like of each of the components in the above embod-
iments can be appropriately changed according to the
specific usage mode of the present invention.
[0035] For example, the embodiments of the present
invention have been described as the brain wave detec-
tion bioelectrodes 1, 40 by using, as examples, cases in
which the projecting parts 22 each includes the projecting
part body part 23 and the brush part 24. However, the
projecting parts 22 may be formed in a cone shape or
substantially cone shape as a whole; alternatively, it may
be formed in other shapes such as a columnar shape, a
prism shape, or the like.
[0036] In addition, the embodiments of the present in-
vention have been described as brain wave detection
bioelectrodes, by using, as examples, a mode in which
the step parts 12 and 51 are formed in a cylindrical shape
or substantially cylindrical shape or in a disk shape or
substantially disk shape and the bottom parts 21 and 61
are formed in a disk shape or substantially disk shape.
However, the step parts 12 and 51 may be in a quadran-
gular cylindrical shape and the bottom parts 21 and 61
may be in a quadrangular prism shape respectively cor-
responding to the step parts 12 and 51 and their shapes
are not limited.
[0037] In addition, the embodiments of the present in-
vention have been described as brain wave detection
bioelectrodes, by using, as examples, a case in which
the inner surface 14a of the cylindrical part 14 is formed
in a cylindrical surface shape or substantially cylindrical
surface shape or is in a disk shape or substantially disk
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shape, and the fixing part 31 of the lid part 30 is formed
in a disk shape or substantially disk shape. However, the
inner surface 14a of the cylindrical part 14 may be in a
quadrangular cylindrical surface shape and the fixing part
31 may be in a quadrangular columnar shape corre-
sponding to the inner surface 14a of the cylindrical part
14 and their shapes are not limited.
[0038] In addition, in the brain wave detection bioelec-
trodes 1 and 40 according to the embodiments described
above, the step parts 12 or 51 into which the base part
21 or 61 of the electrode part 20 or 60 is fitted are formed
in the disk part 13 of the holder part 10 or 50; however
in the disk part 13, the step parts 12 and 51 do not need
to be formed. This is because, also in this case, the base
part 21 or 61 of the electrode part 20 or 60 is clamped
between the facing surface 13a of the disk part 13 and
the facing surface 31a of the fixing part 31 of the lid part
30, so that the electrode part 20 or 60 can be fixed be-
tween the holder part 10 or 50 and the lid part 30.
[0039] In addition, in the brain wave detection bioelec-
trodes 1 and 40 according to the embodiments described
above, the fixing part 31 of the lid part 30 is fitted into the
lid accommodating part 10a of the holder part 10 or 50,
so that the lid part 30 is fixed to the holder part 10 or 50;
however, a configuration for fixing the lid part 30 to the
holder part 10 or 50 is not limited to this fitting. The lid
part 30 may be fixed to the holder part 10 or 50 with a
bolt and a screw hole or nut, or may be fixed with other
fixing members. In this case, the lid accommodating part
10a may be omitted in the holder part 10 or 50.

List of Reference Signs

[0040]

1, 40 brain wave detection bioelectrode,
10, 50 holder part,
10a lid accommodating part,
11 through hole,
12, 51 step part,
13 disk part,
13a facing surface,
13b outer surface,
14 cylindrical part,
14a inner surface,
15 electrode part holding hole,
20, 60 electrode part,
21, 61 base part,
21a facing surface,
22 projecting part,
23 projecting part body part,
24 brush part,
30 lid part,
31 fixing part,
31a facing surface,
31b outer surface,
32 output part

Claims

1. A brain wave detection bioelectrode, characterized
in comprising:

a holder part including a plurality of through
holes;
an electrode part formed of at least one conduc-
tive elastic body, the conductive elastic body in-
cluding a base part and at least one projecting
part, the base part extending to an outer periph-
eral side of a peripheral surface of each of the
through holes, the projecting part projecting
from the base part and capable of penetrating
the through hole; and
a lid part having a conductive property, the lid
part clamping the base part between itself and
the holder part.

2. The brain wave detection bioelectrode according to
claim 1, characterized in that:
each of a plurality of the electrode parts is provided
for each of the plurality of through holes and each of
the electrode parts includes the one projecting part.

3. The brain wave detection bioelectrode according to
claim 1, characterized in comprising:
the one electrode part, the electrode part including
a plurality of the projecting parts which are respec-
tively provided for the plurality of through holes.

4. The brain wave detection bioelectrode according to
any one of claims 1 to 3, characterized in that:
the holder part includes a step part, which is re-
cessed in an opening direction of the through holes,
so as to correspond to the at least one electrode part;
and the step part can accommodate the base part.

5. The brain wave detection bioelectrode according to
any one of claims 1 to 4, characterized in that:
the holder part includes a lid accommodating part,
the lid accommodating part being a recessed part
capable of accommodating the lid part.
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