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(57) This biometric information detection device in-
cludes: a sensor including 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; a sealing member which 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 ele-
ment and is able to transmit the light, and seals the sen-
sor; and a holding member that is attached to at least
one of the teeth and the gums and is able to hold 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 Japanese Unex-
amined Patent Application, First Publication No.
2004-167120, and United States Patent No. 8771149).

SUMMARY OF THE INVENTION

[0003] In such devices, it is desirable to secure high
safety and maintain an accurate operation for a long time.
[0004] Therefore, it is desirable to provide a biometric
information detection module and a biometric information
detection device having excellent safety and long-term
reliability and a method of producing the same.
[0005] A biometric information detection device ac-
cording to one embodiment of the present disclosure is
installed in the oral cavity and includes a sensor, a sealing
member, and a holding member. The sensor includes a
light emitting element that can emit light and a light re-
ceiving element that can receive light emitted from the
light emitting element. The sealing member includes a
first light-transmitting part that covers the light emitting
element and can transmit light and a second light-trans-
mitting part that covers the light receiving element and
can transmit light, and seals the sensor. The holding
member is attached to at least one of the teeth and the
gums and can hold the sealing member.
[0006] According to a biometric information detection
device of one embodiment of the present disclosure,
since a sensor is sealed with a sealing member, both
high waterproofness with respect to the sensor and high
safety for a living body are secured, and 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 a perspective view showing an example in
which the biometric information detection device
shown in FIG 1 is installed in the oral cavity.
FIG. 4 is a block diagram showing an overall config-
uration example of the biometric information detec-
tion device shown in FIG. 1.
FIG. 5 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. 6A is an explanatory diagram showing one proc-
ess of a method of producing the biometric informa-
tion detection device shown in FIG. 1.
FIG. 6B is an explanatory diagram showing one proc-
ess following FIG. 6A.
FIG. 7 is a cross-sectional view showing a schematic
configuration example of a biometric information de-
tection device as Modified Example 1 of the present
disclosure.
FIG. 8 is a cross-sectional view showing a schematic
configuration example of a biometric information de-
tection device as Modified Example 2 of the present
disclosure.
FIG. 9 is a perspective view showing a schematic
configuration example of a biometric information de-
tection device as Modified Example 3 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 biomet-
ric information detection device in which a light sen-
sor that receives reflected light from the gums is
sealed)
2. Modified examples

Modified Example 1 (example of biometric infor-
mation detection device that receives reflected
light from parts other than the gums)
Modified Example 2 (example of biometric infor-
mation detection device including strain sensor)
Modified Example 3 (example of biometric infor-
mation detection device including acceleration
sensor)

3. Other modified examples

<1. Embodiment>

[Overall configuration of biometric information detection 
device 1]

[0009] FIG. 1 is a perspective view schematically
showing a schematic configuration example of a biomet-
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ric information detection device 1 according to one em-
bodiment of the present disclosure. In addition, FIG. 2 is
a cross-sectional view schematically showing a schemat-
ic configuration example of the biometric information de-
tection device 1. In addition, FIG. 3 is a perspective view
showing an example of a use state of the biometric in-
formation detection device 1. Further, FIG. 4 is a block
diagram showing a configuration of a biometric informa-
tion detection module 2 included in the biometric infor-
mation detection device 1.
[0010] As shown in FIG. 3, the biometric information
detection device 1 is installed in the oral cavity and is
installed to cover, for example, some teeth T and a part
of the gums G.
[0011] As shown in FIGS. 1 and 2, the biometric infor-
mation detection device 1 includes a shell 10 covering
the teeth T and the gums G, and the biometric information
detection module 2 built into the shell 10.
[0012] The shell 10 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, com-
pounds including polyethylene, polyurethane, acrylic or
the like, can be applied. The biometric information de-
tection 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 corre-
sponding to a "sealing member" 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 of drink 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 member" of the present disclosure which
holds the lower part 10B as a sealing member. 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.
[0013] In the biometric information detection module
2, for example, a battery 6, a transmitting and receiving
module 8, and a light sensor 5 are disposed on a mount-
ing board 11 (refer to FIGS. 1, 2, and 4).
[0014] The mounting board 11 is, for example, a sheet-
like flexible board on which a wiring is printed.
[0015] 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 sensor
5 and the transmitting and receiving module 8. The bat-
tery 6 is, for example, a button type or coin type primary
battery. Alternatively, as the battery 6, a secondary bat-
tery 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 may be, for example, a battery
having an exterior in which a metal foil and a laminate
film are bonded and having excellent flexibility.
[0016] As shown in FIG. 4, 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 receives supply of power from the battery 6 and
is driven, 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 receives supply of power
from the battery 6 and is driven, and can transmit wire-
lessly the digital data signal 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 wirelessly a control signal 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.
[0017] 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-

3 4 



EP 3 598 934 A1

4

5

10

15

20

25

30

35

40

45

50

55

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
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.
[0018] 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 5
shows light receiving wavelength ranges in devices suit-
able for acquiring various types of biometric information.
As shown in FIG. 5, 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 the
glucose sensor configured to detect a glucose concen-
tration.

[Method of producing the biometric information detection 
device 1]

[0019] Next, a method of producing the biometric in-
formation detection device 1 will be described with ref-
erence to FIG. 6A and FIG. 6B in addition to FIG. 1 to
FIG. 4. FIG. 6A is an explanatory diagram showing one
process of the method of producing the biometric infor-
mation detection device 1 and FIG. 6B is an explanatory
diagram showing one process following FIG. 6A. Here,
FIG. 6A and FIG. 6B are schematic diagrams showing
only main members related to the explanation of this pro-
duction process.
[0020] 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. 6A, 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 6B, 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 is obtained. When the shell 10 is sep-
arated from the tooth form 23, the biometric information
detection device 1 is obtained.
[0021] Here, in the present 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, only the lower
part 10B is produced according to the above vacuum
forming, and, for example, a holding member such as a
metal fitting that engages with the teeth T may be bonded
to the lower part 10B. In addition, in FIG. 6A and FIG.
6B, 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.
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[Operations and effects]

[0022] In this manner, according to the biometric infor-
mation detection module 2 and the biometric information
detection device 1 of the present embodiment, the light
sensor 5 acquires an output signal including biometric
information, and the output signal is transmitted from the
transmitting and receiving unit 3 to the network connector
7 through the signal processing unit 4, and can be addi-
tionally transmitted to an external network. When this out-
put signal is analyzed, it is possible to obtain specific
biometric information due to a disease of a patient who
is a user in whom the biometric information detection
device 1 is installed. In addition, it is possible to recognize
change in daily health conditions in healthy users and
maintain and manage health conditions. These informa-
tion items can be very useful information for users them-
selves or doctors in charge thereof.
[0023] In the related art, for example, as disclosed in
the above Patent Document 1 and Patent Document 2,
attempts to detect biometric information by installing a
sensor 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 the deterioration of
the sensor and deterioration of the sensor module are
likely to occur. On the other hand, according to the bio-
metric information detection module 2 and the biometric
information detection device 1, since the light sensor 5
is sealed with the shell 10 as a sealing member, high
waterproofness and high safety are secured. Therefore,
the biometric information detection module 2 and the bi-
ometric information detection device 1 have superior
long-term reliability to that of a biometric information de-
tection module of the related art.
[0024] 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.
[0025] 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.
[0026] 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>

[0027] Next, modified examples (Modified Examples 1
to 3) 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]

[0028] 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 1A of Modified Example 1 of
the present disclosure shown in FIG. 7 emits light to an
inner surface of a cheek CH in the oral cavity, receives
light reflected from the inner surface of the cheek CH,
and thus detects biometric information. In the biometric
information detection device 1A, the light emitting ele-
ment 5A is disposed to face the cheek CH with the first
light-transmitting part 10T1 therebetween, 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 ther-
ebetween. Except for these points, the biometric infor-
mation detection device 1A has substantially the same
configuration as the biometric information detection de-
vice 1 of the above embodiment. Also in the biometric
information detection device 1A, the same effects as in
the biometric information detection device 1 of the above
embodiment are obtained. For example, the biometric
information detection device 1A 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
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to obtain stable biometric information.

[Modified Example 2]

[0029] FIG. 8 is a cross-sectional view showing a sche-
matic configuration of a biometric information detection
device 1B as Modified Example 2 of the present disclo-
sure. In the biometric information detection device 1B, a
strain sensor 31 is embedded 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 1B has
substantially the same configuration as the biometric in-
formation detection device 1 of the above embodiment.
Therefore, also in the biometric information detection de-
vice 1B, the same effects as in the biometric information
detection device 1 of the above embodiment are ob-
tained. Moreover, 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 engaged and the pressure of the cheek or
tongue of a subject 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 align-
ment information necessary for artificial teeth, for exam-
ple, dentures and implants. Here, as the strain sensor
31, for example, a magnetostriction sensor using mag-
netostriction can be applied. In addition, a pressure sen-
sor using a piezoelectric element or the like can be ap-
plied in place of the strain sensor 31.

[Modified Example 3]

[0030] FIG. 9 is a perspective view showing a sche-
matic configuration of a biometric information detection
device 1C as Modified Example 3 of the present disclo-
sure. In the biometric information detection device 1C,
for example, an acceleration sensor 32 is additionally
provided in the biometric information 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 communication line. The ac-
celeration sensor 32 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 1C 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 1C, 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 exam-
ple, it is possible to detect a movement of the lower jaw

with respect to the upper jaw of the subject. When a rel-
ative movement between the upper jaw and the lower
jaw is detected, for example, it is possible to obtain struc-
tural 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 ac-
celeration sensor 32.

<3. Other modified examples>

[0031] 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.
[0032] 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.
[0033] In addition, while the biometric information de-
tection device including one light sensor has been de-
scribed in the above embodiment, the biometric informa-
tion detection device of the present disclosure may in-
clude two or more light sensors. In addition, the biometric
information detection device may be mounted on both
the upper jaw and the lower jaw.
[0034] Here, effects described in this specification are
only examples, and are not limited, and other effects may
be provided.
[0035] In addition, the present disclosure can have the
following configurations.

(1) A biometric information detection device installed
in the oral cavity, including:

a sensor including 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;
a sealing member which includes a first light-
transmitting part that covers the light emitting
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, and seals the sensor; and
a holding member that is attached to at least one
of the teeth and the gums and is able to hold the

9 10 



EP 3 598 934 A1

7

5

10

15

20

25

30

35

40

45

50

55

sealing member.

(2) The biometric information detection device ac-
cording to (1),
wherein the light emitting element is disposed to face
the gums with the first light-transmitting part there-
between, and
wherein the light receiving element is disposed to
face the gums with the second light-transmitting part
therebetween.
(3) The biometric information detection device ac-
cording to (1),
wherein the light emitting element is disposed to face
an inner surface of the cheek with the first light-trans-
mitting 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.
(4) The biometric information detection device ac-
cording to any one of (1) to (3),
wherein the light has a wavelength of 400 nm or more
and 1,000 nm or less.
(5) The biometric information detection device ac-
cording to any one of (1) to (4), further including
a battery that is sealed with the sealing member and
supplies power to the sensor.
(6) The biometric information detection device ac-
cording to (5), further including
a signal processing unit that is sealed with the sealing
member, and receives supply of power from the bat-
tery 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 ex-
ternal device.
(7) The biometric information detection device ac-
cording to any one of (1) to (6),
wherein the first light-transmitting part and the sec-
ond light-transmitting part are made of a thermoplas-
tic polymer compound.
(8) The biometric information detection device ac-
cording to any one of (1) to (7),
wherein the sensor is a pulse wave sensor, a pulse
oximeter or a glucose sensor.
(9) The biometric information detection device ac-
cording to any one of (1) to (8),
wherein the holding member and the sealing mem-
ber are an integrally formed mouthpiece.
(10) The biometric information detection device ac-
cording to any one of (1) to (9), further including
another sensor configured to measure a physical
quantity.
(11) A biometric information detection module in-
cluding:

a sensor including 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
a sealing member which includes a first light-
transmitting part that covers the light emitting
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, and seals the sensor.

(12) A method of producing a biometric information
detection device installed in the oral cavity, including:

preparing a sensor including 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;
inserting the sensor between a pair of sealing
films, heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor is sealed; and
forming a holding member that is attached to at
least one of the teeth and the gums and holds
the sealing member.

(13) The method of producing a biometric informa-
tion detection device according to (12),
wherein the sealing member and the holding mem-
ber are integrally formed by the molding.
(14) A method of producing a biometric information
detection module including:

preparing a sensor including 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
inserting the sensor between a pair of sealing
films, heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor is sealed.

[0036] While preferred embodiments of the invention
have been described and illustrated above, it should be
understood that these are exemplary of the invention and
are not to be considered as limiting. Additions, omissions,
substitutions, and other modifications can be made with-
out departing from the scope of the present invention.
Accordingly, the invention is not to be considered as be-
ing limited by the foregoing description, and is only limited
by the scope of the appended claims.

EXPLANATION OF REFERENCES

[0037]

1, 1A to 1C Biometric information detection device
2 Biometric information detection module
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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
23 Tooth form
24 Heater
31 Strain sensor
32 Acceleration sensor
G Gums
T Teeth

Claims

1. A biometric information detection device installed in
the oral cavity, comprising:

a sensor including 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;
a sealing member which includes a first light-
transmitting part that covers the light emitting
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, and seals the sensor; and
a holding member that is attached to at least one
of the teeth and the gums and is able to hold the
sealing member.

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

wherein the light emitting element is disposed
to face the gums with the first light-transmitting
part therebetween, and
wherein the light receiving element is disposed
to face the gums with the second light-transmit-
ting part therebetween.

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

wherein the light emitting element is 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.

4. The biometric information detection device accord-
ing to any one of claims 1 to 3, wherein the light has

a wavelength of 400 nm or more and 1,000 nm or
less.

5. The biometric information detection device accord-
ing to any one of claims 1 to 4 further comprising
a battery that is sealed with the sealing member and
supplies power to the sensor.

6. The biometric information detection device accord-
ing to claim 5, further comprising

a signal processing unit that is sealed with the
sealing member, and 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.

7. The biometric information detection device accord-
ing to any one of claims 1 to 6
wherein the first light-transmitting part and the sec-
ond light-transmitting part are made of a thermoplas-
tic polymer compound.

8. The biometric information detection device accord-
ing to any one of claims 1 to 7,
wherein the sensor is a pulse wave sensor, a pulse
oximeter or a glucose sensor.

9. The biometric information detection device accord-
ing to any one of claims 1 to 8,
wherein the holding member and the sealing mem-
ber are an integrally formed mouthpiece.

10. The biometric information detection device accord-
ing to any one of claims 1 to 9, further comprising
another sensor configured to measure a physical
quantity.

11. A biometric information detection module compris-
ing:

a sensor including 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
a sealing member which includes a first light-
transmitting part that covers the light emitting
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, and seals the sensor.

12. A method of producing a biometric information de-
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tection device installed in the oral cavity, comprising:

preparing a sensor including 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;
after inserting the sensor between a pair of seal-
ing films, heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor is sealed; and
forming a holding member that is attached to at
least one of the teeth and the gums and holds
the sealing member.

13. The method of producing a biometric information de-
tection device according to claim 12,
wherein the sealing member and the holding mem-
ber are integrally formed by the molding.

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

preparing a sensor including 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
after inserting the sensor between a pair of seal-
ing films, heating and molding the pair of sealing
films, and thereby forming a sealing member
with which the sensor is sealed.

15 16 



EP 3 598 934 A1

10



EP 3 598 934 A1

11



EP 3 598 934 A1

12



EP 3 598 934 A1

13



EP 3 598 934 A1

14



EP 3 598 934 A1

15



EP 3 598 934 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 598 934 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 3 598 934 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2004167120 A [0002] • US 8771149 B [0002]



专利名称(译) 用于检测生物信息的设备及其生产方法以及用于检测生物信息的模块及其生产方法

公开(公告)号 EP3598934A1 公开(公告)日 2020-01-29

申请号 EP2019155368 申请日 2019-02-04

[标]申请(专利权)人(译) 精工电子有限公司
学校法人昭和大学

申请(专利权)人(译) 精工电子有限公司.
昭和大学

当前申请(专利权)人(译) 精工电子有限公司.
昭和大学

[标]发明人 YOSHIDA YOSHIFUMI
MAKI KOTARO

发明人 YOSHIDA, YOSHIFUMI
MAKI, KOTARO

IPC分类号 A61B5/00 A61B5/024 A61B5/1455

CPC分类号 A61B5/0059 A61B5/02 A61B5/0261 A61B5/14532 A61B5/1455 A61B5/682 A61B5/0088 A61B5/02416 
A61B5/14552 A61B5/0022

优先权 2018141420 2018-07-27 JP

外部链接 Espacenet

摘要(译)

该生物特征信息检测装置包括：传感器，该传感器包括能够发光的发光
元件和能够接收从该发光元件发出的光的受光元件。 密封部件，其具有
覆盖发光元件并能够透射光的第一透光部和覆盖受光元件并能够透射光
的第二透光部并密封传感器。 保持构件，其安装在牙齿和牙龈中的至少
一个上并且能够保持密封构件。

https://share-analytics.zhihuiya.com/view/c459f48f-54f6-4453-8cfe-bce18573b72e
https://worldwide.espacenet.com/patent/search/family/065279490/publication/EP3598934A1?q=EP3598934A1

