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(54) [Title of Invention] BIOLOGICAL INFORMATION MEASURING DEVICE

(57) [Abstract]

[Problem] To improve adhesion and wear for a long time without

experiencing a feeling of discomfort.

[Resolution Means] To provide a biological information measuring L
device 1, provided with: a main body 2; a projection part 4 formed by
projecting from a lower surface 2a of the main body 2; fixing means 3
for wearing the main body 2 on an arm in a state wherein the lower
surface 2a of the main body 2 is directed to a biological body surface
side; a biological sensor part 8 having a light emitting part 5 for
irradiating light directed to a biological body when in a state contacting
the biological body surface, a light receiving part 6 for receiving
reflected light from the biological body from among light irradiated by
the light emitting part 5 and for generating a biological information
signal corresponding to the received light quantity, and contact sensing
means 7 for sensing whether the light emitting part 5 and the light
receiving part 6 are contacting the biological body surface; and a
biological information sensing part for sensing biological information
based on the biological information signal and provided on the main
body 2; wherein the biological sensor part 8 is disposed on a lower
surface 4a of the projection part 4.

[Selected Drawing] FIG. 5
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[Scope of Patent Claims]
[Claim 1]

A biological information measuring device, comprising:

a main body;

a projection part formed by projecting from a lower surface of the main body;

fixing means for wearing the main body on an arm in a state wherein the lower surface of
the main body is directed to a biological body surface side;

a biological sensor part having a light emitting part for irradiating light directed to a
biological body when in a state contacting the biological body surface, a light receiving part for
receiving reflected light from the biological body from among light irradiated by the light emitting
part and for generating a biological information signal corresponding to the received light quantity,
and contact sensing means for sensing whether the light emitting part and the light receiving part are
contacting the biological body; and

a biological information sensing part provided on the main body for sensing biological
information based on the biological information signal; wherein:
the biological sensor part is disposed on a lower surface of the projection part.

[Claim 2]

The biological information measuring device according to claim 1, wherein:

a convex part is provided at the lower surface of the main body, formed to interpose at least
the projection part and project from the lower surface of the main body at a position separated by a
predetermined distance from the side surface of the projection part, and

the distance between the lower surface of the convex part and the lower surface of the main
body part is set to be the same as or greater than the distance between the lower surface of the
projection part and the lower surface of the main body part.

[Claim 3]

The biological information measuring device according to claims 1 or 2, wherein:

the contact sensing means has at least one pair of electrodes and senses whether the light
emitting part and the light receiving part are contacting the biological body surface based on the
potential difference between the pair of electrodes.

[Claim 4]

The biological information measuring device according to claim 3, wherein:

the pair of electrodes is disposed so as to interpose between the light emitting part and the
light receiving part.

[Claim 5]

The biological information measuring device according to any one of claims 1 to 4, further
comprising:

a flexible substrate electrically connecting between the biological information sensing part
and the light emitting part and the light receiving part, wherein:

the flexible substrate is provided in the main body so as to use its own elasticity to press the
light emitting part and the light receiving part directed to the lower surface side of the main body.
[Claim 6]

The biological information measuring device according to any one of claims 1 to 5, further
comprising:

a display part for displaying sensed biological information on the upper surface of the main
body.

[Claim 7]

The biological information measuring device according to any one of claims 1 to 6, wherein:
the fixing means comprises a first band and a second band which are attached to the main body by
the base end side and may be worn on an arm, wherein:

the first band and the second band are disposed to interpose and face the main body and are
formed of a stretchable elastic material.

[Claim 8]
The biological information measuring device according to claim 7, wherein:
the biological sensor part is disposed at a position shifted from the center position of the

main body to the base end side of the first band or the second band.
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[Claim 9]

The biological information measuring device according to any one of claims 1 to 8, further
comprising:

a rechargeable battery capable of being charge and charging means for charging power to
the rechargeable battery, on the main body.

[Claim 10]

The biological information measuring device according to any one of claims 1 to 9, wherein:

the distance between the lower surface of the projection part and the lower surface of the
main body is set to 2 to 4 mm.

[Claim 11]

The biological information measuring device according to any one of claims 1 to 10,
wherein:

the projection part is formed so that the outer circumference is circular.

[Claim 12]

The biological information measuring device according to claim 11, wherein:

the projection part is formed so that the outer edge is a curved surface.
[Claim 13]

The biological information measuring device according to claim 11, wherein:

the projection part is formed so as to form a curved surface directed from the center of the
lower surface to the outer edge.

[Claim 14]

The biological information measuring device according to any one of claims 11 to 13,
wherein:

the diameter of the projection part is set to 20 mm or less.

[Claim 15]

The biological information measuring device according to any one of claims 2 to 14,
wherein:

the convex part is provided at a position separated by 8 mm from the side surface of the
projection part, and the distance between the lower surface of the projection part and the lower
surface of the main body is set to 4 mm.

[Detailed Description of Invention]
[Technical Field]
[0001]

The present invention relates to a biological information measuring device capable of
measuring biological information such as pulse rate when in a state of being worn on a wrist (arm).
[Background Art]

[0002]

As interest in health management has increased in recent years, many kinds of biological
information measuring devices have been provided, capable of measuring various biological
information such as pulse rate while worn on a wrist (arm) or the like (for example, see Patent
Literature 1).

[0003]

Among the biological information measuring devices of this kind, for example, one that
senses the pulse rate, when in a state when worn on a wrist, irradiates light to a biological body, uses
a pulse sensor or the like to receive reflected light — that is, to receive a reflected signal — from
blood vessels, extracts a pulse signal corresponding to the pulse from the reflected signal, and
calculates the pulse rate. In particular, this is easily used by a user since measurement of the pulse
rate may be easily performed while worn on a wrist.

[Patent Literature 1]JP 2001-78973 A (paragraph numbers 0011 to 0031 and FIG. 1 to FIG. 7)
[Disclosure of Invention]
[Problem to Be Solved by Invention]

[0004]
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The conventional biological information measuring device described above is generally used while worn on a
wrist. However, depending on the movement of a user, when there is muscle movement the thickness (diameter) of the
wrist ends up changing, and there is a risk that a gap will open between the biological information measuring device and
the biological body surface. Therefore, there is a possibility that adhesion will reduce and accurate biological information
cannot be sensed. Furthermore, in order to securely fix the biological information measuring device to a wrist, in the case
of fastening with a band for example, a feeling of pressure on the wrist increases and it is difficult to wear the device for
a long time.

[0005]

The present invention was created in consideration of such circumstances, and thus an object thereof is to
provide a biological information measuring device with improved adhesion and that may be worn for a long time without
experiencing a feeling of discomfort.

[Means for Solving Problem]
[0006]

The present invention provides the following means for solving the problem.
[0007]

A biological information measuring device of the present invention is provided with a main body; a projection
part formed by projecting from a lower surface of the main body; fixing means for wearing the main body on an arm in a
state wherein the lower surface of the main body is directed to a biological body surface side; a biological sensor part
having a light emitting part for irradiating light directed to a biological body when in a state contacting the biological
body surface, a light receiving part for receiving reflected light from the biological body from among light irradiated by
the light emitting part and for generating a biological information signal corresponding to the received light quantity, and
contact sensing means for sensing whether the light emitting part and the light receiving part are contacting the biological
body; and a biological information sensing part provided on the main body for sensing biological information based on
the biological information signal; wherein the biological sensor part is disposed on a lower surface of the projection part.
[0008]

In the biological information measuring device of this invention, after the main body is worn on a wrist (arm)
using the fixing means, light is irradiated from the light emitting part directed to the biological body. A part of the
irradiated light is absorbed by, for example, hemoglobin or the like in blood vessels, and furthermore, another part of the
light is reflected by biological tissue. The light receiving part receives the reflected light and generates a biological
information signal, such as a pulse signal corresponding to the received light quantity. Also, biological information
sensing means makes it possible to perform sensing of biological information, such as pulse rate, by carrying out
predetermined processing of the biological information signal. Furthermore, the contact sensing means makes it possible
to perform sensing as to whether the light emitting part and the light receiving part are securely contacting the biological
body surface.

[0009]

In particular, when the main body is worn on a wrist using the fixing means, since the projection part projects
from the lower surface of the main body, a state is formed wherein the biological body surface and the lower surface of
the projection part are easily brought into contact. That is, the adhesion of the biological sensor part is improved.
Therefore, it is not necessary to use the fixing means to strongly press (apply pressure to) the main body against the
biological body surface as is conventional. Accordingly, even if it is worn for a long time, a feeling of discomfort is not
experienced. Furthermore, since the adhesion of the biological sensor part is improved, the light emitting part and the
light receiving part are capable of efficiently irradiating and receiving light. Accordingly, sensing of the biological
information may be performed with high accuracy.

[0010]

Furthermore, as for the biological information measuring device of the present invention, in the biological
information measuring device of the foregoing present invention, a convex part is provided at the lower surface of the
main body, formed to interpose at least the projection part and project from the lower surface of the main body at a
position separated by a predetermined distance from the side surface of the projection part, and the distance between the
lower surface of the convex part and the lower surface of the main body part is set to be the same as or greater than the
distance between the lower surface of the projection part and the lower surface of the main body part.

[0011]

In the biological information measuring device of this invention, when the main body is worn on an arm using

the fixing means, a state is formed wherein the biological body surface is contacting the lower surface of the
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convex part and the lower surface of the projection part. At this time, since the convex part interposes the projection part
and projects at a position separated by a predetermined distance from the side surface of the projection part, a state is
formed wherein a gap opens between the convex part and the projection part. As a result, the biological body contacts the
lower surfaces of the convex part and the projection part when in a state of temporarily entering the gaps on both sides
interposing the projection part. Accordingly, adhesion between the biological body surface and the biological sensor part
may be more securely maintained.

[0012]

In particular, since the convex part projects from the lower surface of the main body with respect to the
projection part by the same height or a greater height, the convex part contacts the biological body surface in the same
manner as the projection part or ahead of the projection part. Furthermore, the convex part contacts the biological body
surface on an outer side of the projection part. As a result, the biological body surface may be brought into contact with
the lower surface of the projection part in the same state and in a stable manner, and contact pressure may be made
constant. Accordingly, biological information may be sensed for a long time in a stable manner.

[0013]

Furthermore, as for the biological information measuring device of the present invention, in the biological
information measuring device of the foregoing present invention, the contact sensing means has at least one pair of
electrodes and senses whether the light emitting part and the light receiving part are contacting the biological body
surface based on the potential difference between the pair of electrodes.

[0014]

In the biological information measuring device of this invention, when the main body is worn on an arm, the
pair of electrodes contact the biological body surface and discharge is performed through the biological body surface. As
a result, potential between the electrodes is reduced. Also, by sensing the potential difference between the pair of
electrodes, it is possible to easily and reliably sense whether the light emitting part and the light receiving part are
securely contacting the biological body surface. Note that the electrodes may not be a pair; for example, a plurality of
electrodes may be provided, and whether contact is being made may be sensed based on the potential difference of these
respective electrodes.

[0015]

Furthermore, as for the biological information measuring device of the present invention, in the biological
information measuring device of the foregoing present invention, the pair of electrodes is disposed so as to interpose
between the light emitting part and the light receiving part.

[0016]

In the biological information measuring device of this invention, since the pair of electrodes is disposed so as to
interpose between the light emitting part and the light receiving part, it is possible to sense whether the light emitting part
and the light receiving part are contacting the biological body surface with high accuracy.

[0017]

Furthermore, the biological information measuring device of the present invention, in the biological
information measuring device of any one of the foregoing present inventions, is provided with a flexible substrate
electrically connecting between the biological information sensing part and the light emitting part and the light receiving
part, wherein the flexible substrate is provided in the main body so as to use its own elasticity to press the light emitting
part and the light receiving part directed to the lower surface side of the main body.

[0018]

In the biological information measuring device of this invention, since the light emitting part and the light
receiving part are always pressed to the lower surface side of the main body by the elasticity of the flexible substrate,
when the main body is worn on a wrist, a state is formed wherein the light emitting part and the light receiving part are
brought close to the biological body surface. Accordingly, irradiation and receiving of light may be performed more
efficiently with respect to the biological body, and sensing accuracy of biological information may be improved.

[0019]

Furthermore, the biological information measuring device of the present invention, in the biological
information measuring device according to any one of the foregoing present inventions, is provided with a display part
for displaying sensed biological information on the upper surface of the main body.

[0020]

In the biological information measuring device of this invention, since the biological information displayed on
the display part is easily visible, it is possible to check the sensed biological information whenever necessary, and to
check whether the biological information is being correctly sensed, or the like, and thus it is easy and simple to use.
[0021]

Furthermore, as for the biological information measuring device of the present invention, in the biological
information measuring device of any one of the foregoing present inventions, the fixing means is provided with a first
band and a second band which are attached to the main body by the base end side and may be worn on an arm,
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