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(54) BIOMETRIC INFORMATION DETECTION DEVICE AND METHOD OF PRODUCING THE SAME, 
BIOMETRIC INFORMATION DETECTION MODULE AND METHOD OF PRODUCING THE SAME

(57) A biometric information detection device accord-
ing to one embodiment of the present disclosure is con-
figured to be installed in a living body, and includes a
sensor, a battery, a mechanical switch, a sealing mem-
ber, and a holding member. The mechanical switch
switches between a conduction state in which power is

supplied from the battery to the sensor and a cutoff state
in which supply of the power is blocked. The sealing
member seals all of the sensor, the battery, and the me-
chanical switch. The holding member is attached to the
living body and holds the sealing member.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to a biometric
information detection module configured to detect bio-
metric information of a subject, a biometric information
detection device including the same, and method of pro-
ducing the same.

Description of Related Art

[0002] Several biological monitors that are installed in
the oral cavity to obtain biometric information have been
proposed so far (for example, refer to Patent Documents
1 and 2).

[Patent Documents]

[0003]

[Patent Document 1] Japanese Unexamined Patent
Application, First Publication No. 2004-167120
[Patent Document 2] United States Patent No.
8771149

SUMMARY OF THE INVENTION

[0004] In such devices, it is desirable to secure high
safety and maintain an accurate operation for a long time.
Therefore, it is desirable to provide a biometric informa-
tion detection module and a biometric information detec-
tion device having excellent safety and long-term relia-
bility, and a method of producing the same.
[0005] A biometric information detection device ac-
cording to one embodiment of the present disclosure is
configured to be installed in a living body, and includes
a sensor, a battery, a mechanical switch, a sealing mem-
ber, and a holding member. The mechanical switch
switches between a conduction state in which power is
supplied from the battery to the sensor and a cutoff state
in which supply of the power from the battery to the sensor
is blocked. The sealing member seals all of the sensor,
the battery, and the mechanical switch. The holding
member is configured to be attached to the living body
and holds the sealing member.
[0006] According to the biometric information detection
device of one embodiment of the present disclosure,
since the sensor, the battery, and the mechanical switch
are sealed with the sealing member, it is possible to se-
cure both high waterproofness with respect to the sensor
and the like and high safety for a living body. In addition,
the mechanical switch can switch between a conduction
state and a cutoff state, which contributes to prolonging
the lifespan of the battery. Thereby, excellent long-term
reliability is obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a perspective view showing an appearance
of a biometric information detection device according
to one embodiment of the present disclosure.
FIG. 2 is a cross-sectional view showing a schematic
cross-sectional configuration example of the biomet-
ric information detection device shown in FIG. 1.
FIG. 3 is another cross-sectional view showing a
schematic cross-sectional configuration example of
the biometric information detection device shown in
FIG. 1.
FIG. 4 is a cross-sectional view showing a schematic
configuration example of a mechanical switch shown
in FIG. 3.
FIG. 5 is a perspective view showing an example in
which the biometric information detection device
shown in FIG. 1 is installed in the oral cavity.
FIG. 6 is a block diagram showing an overall config-
uration example of the biometric information detec-
tion device shown in FIG. 1.
FIG. 7 is a characteristic diagram showing light re-
ceiving wavelength ranges of devices that can be
applied to a light receiving element of a light sensor
shown in FIG. 1.
FIG. 8A is an explanatory diagram showing one proc-
ess of a method of producing a biometric information
detection device shown in FIG. 1.
FIG. 8B is an explanatory diagram showing one proc-
ess following FIG. 8A.
FIG. 9A is a perspective view showing a schematic
configuration example of a biometric information de-
tection module as Modified Example 1 of the present
disclosure.
FIG. 9B is another perspective view showing a sche-
matic configuration example of the biometric infor-
mation detection module shown in FIG. 9A.
FIG. 10A is a cross-sectional view showing a sche-
matic configuration example of a biometric informa-
tion detection device as Modified Example 2 of the
present disclosure.
FIG. 10B is a cross-sectional view showing a sche-
matic configuration example of a mechanical switch
shown in FIG. 10A.
FIG. 11 is a perspective view showing an appear-
ance and a mounting example of a biometric infor-
mation detection device as Modified Example 3 of
the present disclosure.
FIG. 12 is a cross-sectional view showing a sche-
matic configuration example of a biometric informa-
tion detection device as Modified Example 4 of the
present disclosure.
FIG. 13 is a cross-sectional view showing a sche-
matic configuration example of a biometric informa-
tion detection device as Modified Example 5 of the
present disclosure.
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FIG. 14 is a perspective view showing a schematic
configuration example of a biometric information de-
tection device as Modified Example 6 of the present
disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0008] Embodiments of the present disclosure will be
described below in detail with reference to the drawings.
Here, the description will be made in the following order.

1. Embodiment (example of mouthpiece-like biometric 
information detection device in which a light sensor that 
receives reflected light from the gums is sealed)

2. Modified examples

[0009]

Modified Example 1 (example of a biometric infor-
mation detection module in which an operation unit
of a mechanical switch is protected by folding back
a sealing area of a laminate film type battery)
Modified Example 2 (example of a biometric infor-
mation detection device in which a protective part
protruding from an operation unit is provided in a
main body of a mechanical switch)
Modified Example 3 (example of a biometric infor-
mation detection device in which a sealing member
and a holding member are constituted by separate
members)
Modified Example 4 (example of a biometric infor-
mation detection device that receives reflected light
from parts other than the gum)
Modified Example 5 (example of a biometric infor-
mation detection device having a strain sensor)
Modified Example 6 (example of a biometric infor-
mation detection device having an acceleration sen-
sor)

3. Other modified examples

<1. Embodiment>

[Overall configuration of biometric information detection 
device 1]

[0010] FIG. 1 is a schematic perspective view of a
schematic configuration example of a biometric informa-
tion detection device 1 according to one embodiment of
the present disclosure. In addition, both FIG. 2 and FIG.
3 show a schematic cross-sectional view of a schematic
configuration example of the biometric information de-
tection device 1.
[0011] Here, FIG. 2 shows a cross section including a
light sensor 5 (to be described below in detail) shown in
FIG. 1. FIG. 3 shows a cross section including a mechan-
ical switch 12 (to be described below in detail) shown in

FIG. 1. FIG. 2 shows a cross section taken along the line
II-II shown in FIG. 1 in an arrow direction. FIG. 3 shows
a cross section taken along the line III-III shown in FIG.
1 in an arrow direction. In addition, FIG. 4 is an enlarged
cross-sectional view of the mechanical switch 12. In ad-
dition, FIG. 5 is a perspective view showing an example
of a use state of the biometric information detection de-
vice 1. In addition, FIG. 6 is a block diagram showing a
configuration of a biometric information detection module
2 included in the biometric information detection device 1.
[0012] As shown in FIG. 5, the biometric information
detection device 1 is installed in a living body, for exam-
ple, in the oral cavity, and more specifically, is installed
so that it covers a part of teeth T and a part of the gums G.
[0013] A shown in FIG. 1, the biometric information de-
tection device 1 includes a shell 10 that covers the teeth
T and the gums G, and the biometric information detec-
tion module 2 built into the shell 10.
[0014] As shown in FIG. 2 and FIG. 3, the shell 10 has
a has a mouthpiece shape in which an upper part 10A
covering the teeth T and a lower part 10B covering the
gums G are integrated, and is made of, for example, a
thermoplastic polymer compound. As the thermoplastic
polymer compound, for example, compounds including
polyethylene, polyurethane, acrylic or the like, can be
applied. The biometric information detection module 2 is
embedded in the lower part 10B so that it is sealed from
the outside. Therefore, the lower part 10B of the shell 10
is one specific example corresponding to a "sealing mem-
ber" of the present disclosure. In this manner, since the
biometric information detection module 2 is embedded
in the lower part 10B of the shell 10, it is reliably guarded
from saliva in the oral cavity, water from drinks and the
like, and outside air. In addition, since the upper part 10A
of the shell 10 is integrated with the lower part 10B, it
corresponds to one specific example of a "holding mem-
ber" of the present disclosure which holds the lower part
10B as a sealing member in the oral cavity. Here, for the
convenience of explanation, FIG. 1 shows a state in
which a part of the shell 10 covering the biometric infor-
mation detection module 2 is removed in order to improve
the visibility. However, actually, since the biometric infor-
mation detection module 2 is covered with the shell 10,
it is not visible from the outside unless the shell 10 is
transparent.
[0015] In the biometric information detection module
2, for example, a battery 6, the mechanical switch 12, a
transmitting and receiving module 8, and the light sensor
5 are disposed on a mounting board 11 (refer to FIGS.
1, 2, and 6).
[0016] The mounting board 11 is, for example, a sheet-
like flexible board on which a wiring is printed.
[0017] The battery 6 functions as a power supply con-
figured to supply power for driving the light sensor 5 and
the transmitting and receiving module 8, to the light sen-
sor 5 and the transmitting and receiving module 8. The
battery 6 is, for example, a button type or coin type pri-
mary battery. Alternatively, as the battery 6, a secondary
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battery may be applied as long as it can perform non-
contact charging. In addition, the structure of the battery
6 is not particularly limited, and a laminate in which a
positive electrode and a negative electrode are alterna-
tively laminated with an electrolyte therebetween may be
housed in a housing made of a metal or the like for an
electrode structure, or additionally a wound structure in
which the laminate is wound may be housed in a housing
for an electrode structure.
[0018] For example, the mechanical switch 12 is dis-
posed between the battery 6 and the transmitting and
receiving module 8 on the mounting board 11, and turns
supply of power from the battery 6 to the light sensor 5
and the transmitting and receiving module 8 on or off.
The mechanical switch 12 is a so-called alternate type
self-holding type switch. As shown in FIG. 4, the mechan-
ical switch 12 includes a main body 123 in which a first
conductor 121 and a second conductor 122 are housed,
and an operation unit 124. The main body 123 is a hous-
ing in which the first conductor 121 and the second con-
ductor 122 are housed, and includes a bottom part 123A
and a wall part 123B which stands along the circumfer-
ence of the bottom part 123A and surrounds the first con-
ductor 121 and the second conductor 122. In the me-
chanical switch 12, when the operation unit 124 is oper-
ated, contact and separation between the first conductor
121 and the second conductor 122 are repeated inside
the main body 123. For example, the operation unit 124
is fixed to the first conductor 121, and performs a contact
operation of bringing the first conductor 121 into contact
with the second conductor 122 and a separation opera-
tion of separating the first conductor 121 from the second
conductor 122. As shown in FIG. 3, when a user pushes
and releases the operation unit 124 once using, for ex-
ample, an operation rod RD, a contact operation between
the first conductor 121 and the second conductor 122 is
performed and an on state is brought about. In addition,
when the user pushes and releases the operation unit
124 once using an operation rod RD or the like, a sepa-
ration operation between the first conductor 121 and the
second conductor 122 is performed and an off state is
brought about. Here, FIG. 4 shows an example in which
the second conductor 122 is fixed to the main body 123,
and the first conductor 121 is displaceable relative to the
second conductor 122. In FIG. 4, the first conductor 121
in an on state is indicated by a dashed line and the first
conductor 121 in an off state is indicated by a solid line.
[0019] As shown in FIG. 6, the transmitting and receiv-
ing module 8 includes, for example a transmitting and
receiving unit 3 and a signal processing unit 4. Generally,
chips in which the transmitting and receiving unit 3 and
the signal processing unit 4 are integrated are distributed.
The transmitting and receiving unit 3 is an antenna that
performs wireless type data communication with a net-
work connector 7 provided outside the biometric infor-
mation detection module 2. Here, the network connector
7 is a communication device, for example, a personal
computer, a tablet terminal, or a smartphone, that can

be connected to a network such as the Internet. In addi-
tion, the signal processing unit 4 is, for example, a signal
processing circuit including a memory, a microprocessor,
an analog-to-digital (A/D) converter, and the like. A de-
tection signal (output signal) from the light sensor 5 is
input to the signal processing unit 4. The signal process-
ing unit 4 is driven by receiving supply of power from the
battery 6, and generates a digital data signal that can be
transmitted through the transmitting and receiving unit 3,
based on the output signal from the light sensor 5. The
transmitting and receiving unit 3 is driven by receiving
supply of power from the battery 6, and can transmit the
digital data signal wirelessly from the signal processing
unit 4 to an external network through the network con-
nector 7. In addition, the transmitting and receiving unit
3 can receive a control signal wirelessly from the external
network through the network connector 7. Here, in FIG.
1 and the like, the mounting board 11 has a rectangular
planar shape, and the battery 6, the transmitting and re-
ceiving module 8, and the light sensor 5 are disposed in
a row. However, the present disclosure is not limited
thereto, and the layout of the battery 6, the transmitting
and receiving module 8 and the light sensor 5 can be
arbitrarily set.
[0020] The light sensor 5 is, for example, a reflective
photoelectric sensor, and includes a light emitting ele-
ment 5A that can emit light such as a light emitting diode
and a light receiving element 5B that can receive light
emitted from the light emitting element 5A such as a pho-
todiode. Light emitted from the light emitting element 5A
has, for example, a wavelength of 400 nm or more and
1,000 nm or less. A part of the lower part 10B of the shell
10 covering the biometric information detection module
2, which covers the light emitting element 5A, is a first
light-transmitting part 10T1 that can transmit light emitted
from the light emitting element 5A (refer to FIG. 2). In
addition, a part of the lower part 10B of the shell 10, which
covers the light receiving element 5B, is a second light-
transmitting part 10T2 that can transmit light that is re-
flected from the inside of the gums G or the vicinity of the
surface of the gums G from light emitted from the light
emitting element 5A (refer to FIG. 2). The first light-trans-
mitting part 10T1 and the second light-transmitting part
10T2 may also be made of a thermoplastic polymer com-
pound. Here, a constituent material of the first light-trans-
mitting part 10T1 and a constituent material of the second
light-transmitting part 10T2 may be substantially the
same material, and, they may be constituted using, for
example, a transparent material among the above-de-
scribed thermoplastic polymer compounds. In addition,
the first light-transmitting part 10T1 and the second light-
transmitting part 10T2 need not be separated, and may
be continuously formed. This is advantageous for inte-
grated formation. In addition, the entire lower part 10B
may be transparent, and the entire shell 10 in which the
upper part 10A is incorporated into the lower part 10B
may be transparent. That is, in the shell 10, the first light-
transmitting part 10T1 covering the light emitting element
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5A and the second light-transmitting part 10T2 covering
the light receiving element 5B (these are collectively re-
ferred to as the light-transmitting part 10T) may have light
transmitting properties, and parts other than the light-
transmitting part 10T may have light shielding properties
or light transmitting properties.
[0021] The light emitting element 5A is disposed to face
the gums G with the first light-transmitting part 10T1 ther-
ebetween. The light receiving element 5B is disposed
near the light emitting element 5A so that it faces the
gums G with the second light-transmitting part 10T2 ther-
ebetween. Therefore, light emitted from the light emitting
element 5A passes through the first light-transmitting part
10T1 of the shell 10, reaches the gums G, and is reflected
at the gums G. Light reflected from the gums G passes
through the second light-transmitting part 10T2 of the
shell 10 and enters the light receiving element 5B. Re-
flected light incident on the light receiving element 5B
includes, for example, biometric information such as a
blood flow rate. The light sensor 5 is, for example, a pulse
wave sensor configured to detect a pulse wave using the
above biometric information, a pulse oximeter configured
to detect percutaneous arterial oxygen saturation (SpO2)
and a pulse rate using the above biometric information,
or a glucose sensor configured to detect a glucose con-
centration using the above biometric information. Here,
the light receiving element 5B of the light sensor 5 has
different light receiving wavelength ranges according to
types of biometric information to be acquired. FIG. 7
shows light receiving wavelength ranges in devices suit-
able for acquiring various types of biometric information.
As shown in FIG. 7, the light receiving element 5B that
can receive light with a wavelength of about 570 nm is
used for the pulse wave sensor, the light receiving ele-
ment 5B that can receive light with a wavelength of about
600 nm to 1,000 nm is used for the pulse oximeter con-
figured to measure percutaneous arterial oxygen satu-
ration, and the light receiving element 5B that can receive
light with a wavelength of about 750 nm is used for a
glucose sensor configured to detect a glucose concen-
tration.

[Method of producing biometric information detection de-
vice 1]

[0022] Next, a method of producing the biometric in-
formation detection device 1 will be described with ref-
erence to FIG. 8A and FIG. 8B in addition to FIG. 1 to
FIG. 7. FIG. 8A is an explanatory diagram showing one
process of the method of producing the biometric infor-
mation detection device 1, and FIG. 8B is an explanatory
diagram showing one process following FIG. 8A. Here,
FIG. 8A and FIG. 8B are schematic diagrams showing
only main members related to the explanation of this pro-
duction process.
[0023] In order to produce the biometric information
detection device 1, first, the above biometric information
detection module 2 is prepared. Next, for example, as

shown in FIG. 8A, the biometric information detection
module 2 is placed between two sealing films 9A and 9B
made of a thermoplastic polymer compound. Here, the
sealing film 9A is held by a holding member 21 and the
sealing film 9B is held by the holding member 21. Mean-
while, a tooth form 23 matching the teeth T and the gums
G of a user who will wear the biometric information de-
tection device 1 is prepared. The tooth form 23 can be
molded by, for example, stamping or a 3D printer. Then,
a part of the sealing films 9A and 9B in the vicinity of the
light sensor 5 is heated to a temperature of about 280 °C
by a heater 24, and as shown in FIG. 8B, the tooth form
23 is pressed against the sealing films 9A and 9B and
subjected to molding. Here, a heating temperature of the
heater 24 is not limited to the above 280 °C, and it can
be arbitrarily set, for example, within a range of 100 °C
to 300 °C. During molding, when air in the gap between
the tooth form 23 and the sealing films 9A and 9B is dis-
charged from a through-hole 23H of the tooth form 23, a
surface 23S of the tooth form 23 and the sealing films 9A
and 9B are brought into close contact with each other.
Therefore, the sealing films 9A and 9B are deformed into
a shape conforming to the surface 23S of the tooth form
23 and welded. Then, when the tooth form 23 and the
welded sealing films 9A and 9B are cooled, the mouth-
piece-like shell 10 in which the upper part 10A and the
lower part 10B are integrated is obtained. When the shell
10 is separated from the tooth form 23, the biometric
information detection device 1 is obtained. In this man-
ner, since the shell 10 in which the lower part 10B as a
sealing member and the upper part 10A as a holding
member are integrated is integrally formed by molding,
it is possible to efficiently produce the biometric informa-
tion detection device 1. Here, in FIG. 8A and FIG. 8B,
the tooth form 23 having the surface 23S with a very
simplified shape is shown. However, actually, the surface
23S of the tooth form 23 has a unique shape according
to each user.

[Actions and effects]

[0024] In this manner, according to the biometric infor-
mation detection device 1 of the present embodiment,
the mechanical switch 12 is provided in the biometric
information detection module 2, and switches between
a conduction state in which power is supplied from the
battery 6 to the light sensor 5 and the transmitting and
receiving module 8 and a cutoff state in which supply of
the power is blocked. Therefore, the mechanical switch
12 is turned on, and power is supplied to the light sensor
5 and the transmitting and receiving module 8 only when
it is desired to detect biometric information, and thus it is
not necessary to constantly supply power. Therefore, it
is possible to reduce power consumption, and if the bat-
tery 6 is a primary battery, it is possible to prolong the
lifespan of the battery 6, and if the battery 6 is a secondary
battery, it is possible to lower a charging frequency. Al-
ternatively, since a battery capacity of the battery 6 can
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be reduced, it is possible to reduce the size of the battery
6, and thus it is possible to reduce the sizes of the bio-
metric information detection module 2 and the biometric
information detection device 1 themselves. Incidentally,
also in the related art, for example, as disclosed in the
above Patent Document 1 and Patent Document 2, de-
tection of biometric information using a sensor installed
in the oral cavity has been attempted. However, since a
biometric information detection module of the related art
does not have a power on and off switch, consumption
of battery power starts from when the battery, the trans-
mitting and receiving module, and the like are connected.
Therefore, there is a risk of biometric information not be-
ing detected in stages of actual use, for example, when
it is used for a long time, after it is produced, and when
a long period has elapsed. In this regard, according to
the biometric information detection device 1 of the
present embodiment, since the mechanical switch 12 is
provided in the biometric information detection module 2
as described above, and a current can be applied only
when it is used, actual use is possible for a long time.
[0025] In the related art, for example, as disclosed in
the above Patent Document 1 and Patent Document 2,
attempts to detect biometric information using a sensor
installed in the oral cavity have been made. However, a
part of a sensor in a sensor module or the entire sensor,
or some of other constituent members in a sensor module
or all of the other constituent members are exposed in
the oral cavity. Thus, there is a concern of an influence
on a living body and it is thought that deterioration of the
sensor and deterioration of the sensor module are likely
to occur. On the other hand, according to the biometric
information detection module 2 and the biometric infor-
mation detection device 1, since the light sensor 5 is
sealed with the shell 10 as a sealing member, high wa-
terproofness and high safety are secured. Therefore, the
biometric information detection module 2 and the biomet-
ric information detection device 1 have superior long-
term reliability to that of biometric information detection
modules of the related art.
[0026] In addition, according to the biometric informa-
tion detection device 1, the light sensor 5 acquires an
output signal including biometric information and the out-
put signal is transmitted from the transmitting and receiv-
ing unit 3 to the network connector 7 through the signal
processing unit 4, and can be additionally transmitted to
an external network. When this output signal is analyzed,
it is possible to obtain specific biometric information due
to a disease of a patient who is a user to whom the bio-
metric information detection device 1 is attached. In ad-
dition, it is possible to recognize change in daily health
conditions in healthy users and maintain and manage
health conditions. These information items can be very
useful information for users themselves or doctors in
charge thereof.
[0027] In addition, in the biometric information detec-
tion module 2 and the biometric information detection
device 1, in the lower part 10B of the shell 10, the first

light-transmitting part 10T1 and the second light-trans-
mitting part 10T2 are provided and emit light outside of
the lower part 10B of the shell 10 and receive light from
the outside. Therefore, the light sensor 5 can obtain bi-
ometric information from, for example, the teeth T and
the gums G with high accuracy even if it is sealed with
the shell 10. On the other hand, it is thought that, in a
sensor module of the related art, since it is necessary to
expose a sensor in the oral cavity, deterioration such as
corrosion of the sensor itself is likely to occur. In the sen-
sor module of the related art, even if only a terminal part
of a sensor is exposed in the oral cavity and the other
part is molded with a resin or the like, this is insufficient
in consideration of long-term reliability because a possi-
bility of water entering from an interface between the ex-
posed part and the molded part still remains.
[0028] Since the light sensor 5 is held by the upper part
10A via the lower part 10B, relative positions between
the light sensor 5, and the teeth T and the gums G are
stable, and improvement in detection accuracy can be
expected.
[0029] In addition, in the light sensor 5, light is emitted
to the gums G from the light emitting element 5A disposed
to face the gums G, and light reflected from the gums G
is detected by the light receiving element 5B disposed to
face the gums G. Therefore, for example, compared with
the case in which light is emitted to the skin outside the
oral cavity and reflected light is detected, biometric infor-
mation with higher accuracy is obtained. In addition,
since the biometric information detection module 2 is al-
ways disposed in the oral cavity in a relatively stable tem-
perature environment, biometric information with higher
accuracy is obtained compared with the case in which
the biometric information detection module 2 is attached
outside the oral cavity, for example, to the arms and fin-
gers.

<2. Modified Examples>

[0030] Next, modified examples (Modified Examples 1
to 6) of the above embodiment will be described. Here,
components the same as those in the embodiment will
be denoted with the same reference numerals and de-
scriptions thereof will be appropriately omitted.

[Modified Example 1]

[0031] While the battery 6 with an electrode structure
that is housed in a housing made of a metal or like has
been exemplified in the biometric information detection
module 2 of the biometric information detection device 1
of the above embodiment, the present disclosure is not
limited thereto. For example, as in the biometric informa-
tion detection module 2A as a first modified example
(Modified Example 1) of the present disclosure shown in
FIG. 9A and FIG. 9B, a battery 13 having excellent flex-
ibility may be included. FIG. 9A is a perspective view of
the biometric information detection module 2A when
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viewed from the front. FIG. 9B is a perspective view of
the biometric information detection module 2A when
viewed from the rear.
[0032] As shown in FIG. 9A and FIG. 9B, the battery
13 includes an electrode structure 131 and an exterior
member 132 enclosing the electrode structure 131. For
example, the electrode structure 131 is a laminate in
which a positive electrode and a negative electrode are
alternatively laminated with an electrolyte therebetween.
For example, the exterior member 132 is obtained by
welding two laminated films in which a metal foil and a
laminate film are adhered and has high flexibility. The
exterior member 132 includes a main body area 132A
covering the electrode structure 131 and a sealing area
132B protruding from the main body area 132A. In the
sealing area 132B, the mounting board 11 on which the
light sensor 5, the transmitting and receiving module 8,
and the mechanical switch 12 are disposed is placed.
Here, in FIG. 9B, the mounting board 11, the light sensor
5, and the transmitting and receiving module 8 are not
shown. In addition, the mounting board 11 may be pro-
vided in the main body area 132A. The sealing area 132B
is a welding margin when two laminated films are bonded
to each other, and surrounds at least a part of the me-
chanical switch 12. More specifically, the sealing area
132B of the exterior member 132 is folded back so that
it covers the mounting board 11, and has eaves parts
132B1 and 132B2 that are positioned on the side oppo-
site to the main body area 132A of the exterior member
132 when viewed from the operation unit 124. The eaves
parts 132B1 and 132B2 have substantially semicircular
notches 13H1 and 13H2 that are provided at positions
corresponding to the operation unit 124. Here, in FIG. 9A
and FIG. 9B, the pair of notches 13H1 and 13H2 are
separated from and facing each other, and form a sub-
stantially circular opening. However, the eaves part
132B1 and the eaves part 132B2 may be adhered to
each other, and the pair of notches 13H1 and 13H2 may
be integrated to form a circular opening.
[0033] In the biometric information detection module
2A of this modified example, when an area corresponding
to the opening formed by the pair of the notches 13H1
and 13H2 is pressed from above the lower part 10B of
the shell 10 covering the biometric information detection
module 2 using an operation rod RD (refer to FIG. 3), the
operation unit 124 of the mechanical switch 12 can be
operated. In addition, it is practically difficult to operate
the operation unit 124 of the mechanical switch 12 unless
such a rod-like tool is used. That is, the eaves parts 132B1
and 132B2 are protective members for protection from
an inadvertent operation. Therefore, according to the bi-
ometric information detection module 2A of this modified
example, it is possible to reduce a likelihood of malfunc-
tion and it is possible to obtain higher operation reliability.

[Modified Example 2]

[0034] FIG. 10A is a cross-sectional view showing a

schematic configuration of the biometric information de-
tection device 1A as a second modified example (Modi-
fied Example 2) of the present disclosure, and corre-
sponds to FIG. 3 showing the biometric information de-
tection device 1 described in the above embodiment. The
biometric information detection device 1A has substan-
tially the same configuration as the biometric information
detection device 1 of the above embodiment except that
the mechanical switch 12A is mounted in place of the
mechanical switch 12. FIG. 10B shows an enlarged cross
section configuration of the mechanical switch 12A.
[0035] As shown in FIG. 10A and FIG. 10B, in the me-
chanical switch 12A of the biometric information detec-
tion device 1A, a protective part 123G is additionally pro-
vided in the main body 123. The protective part 123G is,
for example, a wall-like part that is provided at a tip of
the wall part 123B, and as shown in FIG. 10B, an upper
end 123T (FIG. 10B) thereof, that is, an end on the side
opposite to the bottom part 123A, protrudes from an up-
per end 124T of the operation unit 124 to the side opposite
to the bottom part 123A. Therefore, as shown in FIG.
10A, within the shell 10, a first part 101 covering the op-
eration unit 124 is recessed more than a second part 102
covering the periphery of the operation unit 124. In such
a structure, for example, it is possible to reduce a likeli-
hood of a subject who is wearing the biometric informa-
tion detection device 1A erroneously operating the oper-
ation unit 124 of the mechanical switch 12A.

[Modified Example 3]

[0036] In the above embodiment, the upper part 10A
as a holding member and the lower part 10B as a sealing
member are integrally formed by molding using the tooth
form 23. However, for example, a configuration of the
biometric information detection device 1B as a third mod-
ified example (Modified Example 3) of the present dis-
closure shown in FIG. 11 may be used. In the biometric
information detection device 1B, a holding member 25
such as a metal fitting engaging with teeth T is boned to
the shell 10C in which the biometric information detection
module 2 is embedded. In the shell 10C, a hole 2H into
which the teeth T is inserted when it is mounted in the
oral cavity is provided. The biometric information detec-
tion device 1B is produced by, for example, producing
the shell 10 C according to the above vacuum forming
and bonding the holding member 25 to the shell 10C.

[Modified Example 4]

[0037] The biometric information detection device 1 of
the above embodiment emits light to the gums G, re-
ceives light reflected from the gums G, and thus detects
biometric information. On the other hand, a biometric in-
formation detection device 1C of a fourth modified exam-
ple (Modified Example 4) of the present disclosure shown
in FIG. 12 emits light to an inner surface of a cheek CH
in the oral cavity, receives light reflected from the inner
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surface of the cheek CH, and thus detects biometric in-
formation. In the biometric information detection device
1C, the light emitting element 5A is disposed to face the
cheek CH with the first light-transmitting part 10T1 ther-
ebetween, and the light receiving element 5B is disposed
near the light emitting element 5A so that it faces the
cheek CH with the second light-transmitting part 10T2
therebetween. Therefore, the light-transmitting part 10T
of the lower part 10B of the shell 10 covering the biometric
information detection module 2 is provided on the side
opposite to the gums G with the biometric information
detection module 2 therebetween. Except for these
points, the biometric information detection device 1C has
substantially the same configuration as the biometric in-
formation detection device 1 of the above embodiment.
Also in the biometric information detection device 1C, the
same effects as in the biometric information detection
device 1 of the above embodiment are obtained. For ex-
ample, the biometric information detection device 1C of
this modified example is beneficial when it is determined
that a surface structure of the gums G of a subject is not
favorable and it is difficult to obtain stable biometric in-
formation.

[Modified Example 5]

[0038] FIG. 13 is a cross-sectional view showing a
schematic configuration of a biometric information detec-
tion device 1D as a fifth modified example (Modified Ex-
ample 5) of the present disclosure. In the biometric infor-
mation detection device 1D, a strain sensor 31 is embed-
ded in a part of the shell 10 covering a crown part TA of
the teeth T. The strain sensor 31 is connected to the
battery 6 through a power line and is connected to the
signal processing unit 4 through a communication line.
The strain sensor 31 receives supply of power from the
battery 6 and transmits a detection signal to the signal
processing unit 4. Except for these points, the biometric
information detection device 1D has substantially the
same configuration as the biometric information detec-
tion device 1 of the above embodiment. Therefore, also
in the biometric information detection device 1D, the
same effects as in the biometric information detection
device 1 of the above embodiment are obtained. More-
over, when the strain sensor 31 is provided, it is possible
to measure the biting strength when the teeth of the upper
jaw and the teeth of the lower jaw of a subject are en-
gaged and the pressure of the cheek or tongue of a sub-
ject in contact with the strain sensor 31. When information
such as the biting strength and the pressure of the cheek
and tongue is used, it is possible to obtain structural
strength information and teeth alignment information
necessary for artificial teeth, for example, dentures and
implants. Here, as the strain sensor 31, for example, a
magnetostriction sensor using magnetostriction can be
applied. In addition, a pressure sensor using a piezoe-
lectric element or the like can be applied in place of the
strain sensor 31.

[Modified Example 6]

[0039] FIG. 14 is a perspective view showing a sche-
matic configuration of a biometric information detection
device 1E as a sixth modified example (Modified Exam-
ple 6) of the present disclosure. In the biometric informa-
tion detection device 1E, for example, an acceleration
sensor 32 is additionally provided in the biometric infor-
mation detection module 2. The acceleration sensor 32
is connected to the battery 6 through a power line and is
connected to the signal processing unit 4 through a com-
munication line. The acceleration sensor 32 receives
supply of power from the battery 6 and transmits a de-
tection signal to the signal processing unit 4. Except for
these points, the biometric information detection device
1E has substantially the same configuration as the bio-
metric information detection device 1 of the above em-
bodiment. Therefore, also in the biometric information
detection device 1E, the same effects as in the biometric
information detection device 1 of the above embodiment
are obtained. Then, when the acceleration sensor 32 is
provided, for example, it is possible to detect a movement
of the lower jaw with respect to the upper jaw of the sub-
ject. When a relative movement between the upper jaw
and the lower jaw is detected, for example, it is possible
to obtain structural strength information necessary for
artificial teeth such as dentures and implants and this
may be used for diagnosis of the presence of jaw joint
abnormalities. In addition, a gyro sensor may be used in
place of the acceleration sensor 32.

<3. Other modified examples>

[0040] While the present disclosure has been de-
scribed above with reference to the embodiment and sev-
eral modified examples, the present disclosure is not lim-
ited to the embodiment and the like, and various modifi-
cations can be made.
[0041] For example, while the biometric information
detection device 1 having the shell 10 mounted so that
it covers two consecutive crown parts has been exem-
plified in the above embodiment and the like, the biomet-
ric information detection device of the present disclosure
is not limited thereto. The biometric information detection
device of the present disclosure may have, for example,
a shell mounted so that it covers only one crown part or
a shell mounted so that it covers three or more crown
parts. However, in consideration of preventing accidental
ingestion, it is desirable to have a shell as large as pos-
sible. For example, it is more desirable to have a shell
with a size that covers all teeth of the lower jaw or all
teeth of the upper jaw.
[0042] In addition, while the biometric information de-
tection device including one sensor has been described
in the above embodiment, the biometric information de-
tection device of the present disclosure may include two
or more sensors. In addition, the biometric information
detection device may be mounted on both the upper jaw
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and the lower jaw.
[0043] In addition, while a case in which the biometric
information detection module and the biometric informa-
tion detection device are installed in the oral cavity has
been exemplified in the above embodiment, the biometric
information detection module and the biometric informa-
tion detection device of the present disclosure are not
limited thereto. They may be installed in a living body
outside of the oral cavity, for example, in the abdominal
cavity. Alternatively, it may be attached to the outside of
a living body such as the skin surface rather than the
inside of a living body.
[0044] Here, effects described in this specification are
only examples, and are not limited, and other effects may
be provided.
[0045] In addition, the present disclosure can have the
following configurations.

(1) A biometric information detection device which
is configured to be installed in a living body, including:

a sensor;
a battery;
a mechanical switch that switches between a
conduction state in which power is supplied from
the battery to the sensor and a cutoff state in
which supply of the power is blocked;
a sealing member that seals all of the sensor,
the battery, and the mechanical switch; and
a holding member that is configured to be at-
tached to the living body and holds the sealing
member.

(2) The biometric information detection device ac-
cording to (1),
wherein the mechanical switch is a self-holding type
switch.
(3) The biometric information detection device ac-
cording to (1) or (2),
wherein the mechanical switch includes a first con-
ductor, a second conductor, and an operation unit
configured to perform a contact operation of bringing
the first conductor into contact with the second con-
ductor and a separation operation of separating the
first conductor from the second conductor, and
wherein, within the sealing member, a first part cov-
ering the operation unit is recessed more than a sec-
ond part covering the periphery of the operation unit.
(4) The biometric information detection device ac-
cording to (1) or (2),
wherein the battery has: an electrode structure; and
an exterior member which includes a main body area
covering the electrode structure and a sealing area
protruding from the main body area, and in which
the electrode structure is enclosed, and
wherein the sealing area of the exterior member sur-
rounds at least a part of the mechanical switch.
(5) The biometric information detection device ac-

cording to (4),
wherein the mechanical switch includes a first con-
ductor, a second conductor, and an operation unit
configured to perform a contact operation of bringing
the first conductor into contact with the second con-
ductor and a separation operation of separating the
first conductor from the second conductor, and is
provided in the main body area or the sealing area
of the exterior member,
wherein the sealing area of the exterior member has
an eaves part positioned on the side opposite to the
main body area of the exterior member in a view from
the operation unit, and
wherein the eaves part has an opening or a notch
provided at a position corresponding to the operation
unit.
(6) The biometric information detection device ac-
cording to any one of (1) to (5),
wherein the sensor includes a light emitting element
that is able to emit light and a light receiving element
that is able to receive the light emitted from the light
emitting element, and
wherein the sealing member includes a first light-
transmitting part that covers the light emitting ele-
ment and is able to transmit the light and a second
light-transmitting part that covers the light receiving
element and is able to transmit the light.
(7) The biometric information detection device ac-
cording to (6),
wherein the light emitting element is configured to
be disposed to face the gums in the living body with
the first light-transmitting part therebetween, and
wherein the light receiving element is disposed to
face the gums in the living body with the second light-
transmitting part therebetween.
(8) The biometric information detection device ac-
cording to (6),
wherein the light emitting element is configured to
be disposed to face an inner surface of the cheek
with the first light-transmitting part therebetween,
and
wherein the light receiving element is disposed to
face an inner surface of the cheek with the second
light-transmitting part therebetween.
(9) The biometric information detection device ac-
cording to any one of (6) to (8),
wherein the light has a wavelength of 400 nm or more
and 1,000 nm or less.
(10) The biometric information detection device ac-
cording to any one of (6) to (9), further including
a signal processing unit that is sealed with the sealing
member, receives supply of power from the battery,
and generates a data signal based on an output sig-
nal from the sensor, and
a transmitting and receiving unit that is sealed with
the sealing member and receives supply of power
from the battery, is able to transmit the data signal
from the signal processing unit to an external device,
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and is able to receive a control signal from the ex-
ternal device.
(11) The biometric information detection device ac-
cording to any one of (6) to (10),
wherein the first light-transmitting part and the sec-
ond light-transmitting part are formed of a thermo-
plastic polymer compound.
(12) The biometric information detection device ac-
cording to any one of (1) to (11),
wherein the sensor is a pulse wave sensor, a pulse
oximeter or a glucose sensor.
(13) The biometric information detection device ac-
cording to any one of (1) to (12),
wherein the holding member and the sealing mem-
ber are an integrally formed mouthpiece.
(14) The biometric information detection device ac-
cording to any one of (1) to (13), further including
another sensor configured to measure a physical
quantity.
(15) A biometric information detection module in-
cluding:

a sensor;
a battery;
a mechanical switch that switches between a
conduction state in which power is supplied from
the battery to the sensor and a cutoff state in
which supply of the power is blocked; and
a sealing member that seals all of the sensor,
the battery, and the mechanical switch.

(16) A method of producing a biometric information
detection device installed in a living body, including:

preparing a sensor, a battery, and a mechanical
switch that switches between a conduction state
in which power is supplied from the battery to
the sensor and a cutoff state in which supply of
the power is blocked;
inserting the sensor, the battery and the me-
chanical switch between a pair of sealing films,
then heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor, the battery, and the me-
chanical switch are sealed; and
forming a holding member that is configured to
be attached to the living body and holds the seal-
ing member.

(17) The method of producing a biometric informa-
tion detection device according to (16),
wherein the sealing member and the holding mem-
ber are integrally formed by the molding.
(18) A method of producing a biometric information
detection module, including:

preparing a sensor, a battery, and a mechanical
switch that switches between a conduction state

in which power is supplied from the battery to
the sensor and a cutoff state in which supply of
the power is blocked; and
inserting the sensor, the battery and the me-
chanical switch between a pair of sealing films,
then heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor, the battery, and the me-
chanical switch are sealed. Reference numerals

1,1A to 1C Biometric information detection device
2 Biometric information detection module
2H Hole
3 Transmitting and receiving unit
4 Signal processing unit
5 Light sensor
6 Battery
7 Network connector
8 Transmitting and receiving module
9A, 9B Sealing film
10 Shell
11 Mounting board
12, 12A Mechanical switch
121 First conductor
122 Second conductor
123 Main body
123A Bottom part
123B Wall part
123G Protective part
124 Operation unit
13 Battery
131 Electrode structure
132 Exterior member
23 Tooth form
24 Heater
31 Strain sensor
32 Acceleration sensor
G Gum
T Teeth
RD Operation rod

Claims

1. A biometric information detection device which is
configured to be installed in a living body, compris-
ing:

a sensor;
a battery;
a mechanical switch that switches between a
conduction state in which power is supplied from
the battery to the sensor and a cutoff state in
which supply of the power is blocked;
a sealing member that seals all of the sensor,
the battery, and the mechanical switch; and
a holding member that is configured to be at-
tached to the living body and holds the sealing
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member.

2. The biometric information detection device accord-
ing to claim 1,
wherein the mechanical switch is a self-holding type
switch.

3. The biometric information detection device accord-
ing to claim 1 or 2,

wherein the mechanical switch includes a first
conductor, a second conductor, and an opera-
tion unit configured to perform a contact opera-
tion of bringing the first conductor into contact
with the second conductor and a separation op-
eration of separating the first conductor from the
second conductor, and
wherein, within the sealing member, a first part
covering the operation unit is recessed more
than a second part covering the periphery of the
operation unit.

4. The biometric information detection device accord-
ing to claim 1 or 2,

wherein the battery has: an electrode structure;
and an exterior member which includes a main
body area covering the electrode structure and
a sealing area protruding from the main body
area, and in which the electrode structure is en-
closed, and
wherein the sealing area of the exterior member
surrounds at least a part of the mechanical
switch.

5. The biometric information detection device accord-
ing to claim 4,

wherein the mechanical switch includes a first
conductor, a second conductor, and an opera-
tion unit configured to perform a contact opera-
tion of bringing the first conductor into contact
with the second conductor and a separation op-
eration of separating the first conductor from the
second conductor, and is provided in the main
body area or the sealing area of the exterior
member,
wherein the sealing area of the exterior member
has an eaves part positioned on the side oppo-
site to the main body area of the exterior member
in a view from the operation unit, and
wherein the eaves part has an opening or a
notch provided at a position corresponding to
the operation unit.

6. The biometric information detection device accord-
ing to any one of claims 1 to 5,

wherein the sensor includes a light emitting el-
ement that is able to emit light and a light receiv-
ing element that is able to receive the light emit-
ted from the light emitting element, and
wherein the sealing member includes a first
light-transmitting part that covers the light emit-
ting element and is able to transmit the light, and
a second light-transmitting part that covers the
light receiving element and is able to transmit
the light.

7. The biometric information detection device accord-
ing to claim 6,

wherein the light emitting element is configured
to be disposed to face the gums in the living
body with the first light-transmitting part there-
between, and
wherein the light receiving element is disposed
to face the gums in the living body with the sec-
ond light-transmitting part therebetween.

8. The biometric information detection device accord-
ing to claim 6,

wherein the light emitting element is configured
to be disposed to face an inner surface of the
cheek with the first light-transmitting part there-
between, and
wherein the light receiving element is disposed
to face an inner surface of the cheek with the
second light-transmitting part therebetween.

9. The biometric information detection device accord-
ing to any one of claims 6 to 8,
wherein the light has a wavelength of 400 nm or more
and 1,000 nm or less.

10. The biometric information detection device accord-
ing to any one of claims 6 to 9, further comprising

a signal processing unit that is sealed with the
sealing member, receives supply of power from
the battery, and generates a data signal based
on an output signal from the sensor, and
a transmitting and receiving unit that is sealed
with the sealing member and receives supply of
power from the battery, is able to transmit the
data signal from the signal processing unit to an
external device, and is able to receive a control
signal from the external device.

11. The biometric information detection device accord-
ing to any one of claims 6 to 10,
wherein the first light-transmitting part and the sec-
ond light-transmitting part are formed of a thermo-
plastic polymer compound.
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12. The biometric information detection device accord-
ing to any one of claims 1 to 11,
wherein the sensor is a pulse wave sensor, a pulse
oximeter or a glucose sensor.

13. The biometric information detection device accord-
ing to any one of claims 1 to 12,
wherein the holding member and the sealing mem-
ber are an integrally formed mouthpiece.

14. The biometric information detection device accord-
ing to any one of claims 1 to 13, further comprising
another sensor configured to measure a physical
quantity.

15. A biometric information detection module compris-
ing:

a sensor;
a battery;
a mechanical switch that switches between a
conduction state in which power is supplied from
the battery to the sensor and a cutoff state in
which supply of the power is blocked; and
a sealing member that seals all of the sensor,
the battery, and the mechanical switch.

16. A method of producing a biometric information de-
tection device which is to be installed in a living body,
comprising:

preparing a sensor, a battery, and a mechanical
switch that switches between a conduction state
in which power is supplied from the battery to
the sensor and a cutoff state in which supply of
the power is blocked;
inserting the sensor, the battery and the me-
chanical switch between a pair of sealing films,
then heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor, the battery, and the me-
chanical switch are sealed; and
forming a holding member that is configured to
be attached to the living body and holds the seal-
ing member.

17. The method of producing a biometric information de-
tection device according to claim 16,
wherein the sealing member and the holding mem-
ber are integrally formed by the molding.

18. A method of producing a biometric information de-
tection module, comprising:

preparing a sensor, a battery, and a mechanical
switch that switches between a conduction state
in which power is supplied from the battery to
the sensor and a cutoff state in which supply of

the power is blocked; and
inserting the sensor, the battery and the me-
chanical switch between a pair of sealing films,
then heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor, the battery, and the me-
chanical switch are sealed.
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