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7) ABSTRACT

A sensor includes a probe that acquires a blood light
absorber concentration in a subject and a cuff that acquires
a non-invasive blood pressure of the subject. In the sensor,
the probe is configured to be attached to an interdigital area
between first and second digits of a hand or foot of the
subject, or a palm of the hand, and the cuff is configured to
be attached to one of the first digit, the second digit, a third
digit of the hand or the foot, a wrist of the hand, and an ankle
of the foot.
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SENSOR

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is based on Japanese Patent Appli-
cations No. 2017-055651 filed on Mar. 22, 2017, the con-
tents of which are incorporated herein by reference.

BACKGROUND

[0002] The presently disclosed subject matter relates to a
sensor including a probe for acquiring the blood light
absorber concentration in a subject and a cuff for acquiring
the non-invasive blood pressure of the subject.

[0003] JP-A-2007-029702 discloses a probe which is to be
attached to the fingertip of the subject. The probe includes a
light emitter and a light detector. The light detector has a
light-detecting surface for detecting a light beam that is
emitted from the light emitter, and that is transmitted
through the fingertip of the subject. The light detector is
configured so as to output a signal corresponding to the
intensity of the light beam which is detected by the light-
detecting surface. The wavelength of the light beam which
is emitted from the light emitter is set to be absorbable by a
material in blood. The volume of blood in the fingertip is
changed in accordance with the pulsation, and therefore also
the intensity of the light beam which is received by the
light-detecting surface is changed. The signal which is
output from the light detector is used for calculating vital
sign such as the pulse and the arterial oxygen saturation. The
arterial oxygen saturation is used as an index indicating the
rate of amount of oxygen in blood as an example of the
blood light absorber concentration.

[0004] In the case where measurements of the blood light
absorber concentration and the non-invasive blood pressure
are to be simultaneously performed on a subject, a cuff for
acquiring the non-invasive blood pressure is usually
wrapped around the upper arm of the subject.

[0005] In this case, a cable for a signal from the probe is
drawn out from the fingertip portion of the subject, and a
tube for supplying the air to the cuff is drawn out from the
upper arm portion of the subject. The situation where the
cable and the tube are drawn out from the separate body
places of the subject may provide both the subject and the
medical person with botheration.

[0006] A sensor which reduces botheration applied to both
the subject and the medical person is provided, in the case
where measurements of the blood light absorber concentra-
tion and the non-invasive blood pressure are simultaneously
performed on a subject,

SUMMARY

[0007] According to an aspect of the presently disclosed
subject matter, a sensor includes:

[0008] a probe that acquires a blood light absorber con-
centration in a subject; and

[0009] a cuff that acquires a non-invasive blood pressure
of the subject,
[0010] wherein the probe is configured to be attached to an

interdigital area between first and second digits of a hand or
foot of the subject, or a palm of the hand, and

[0011] the cuff is configured to be attached to one of the
first digit, the second digit, a third digit of the hand or the
foot, a wrist of the hand, and an ankle of the foot.
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[0012] According to the configuration, both the probe for
acquiring the blood light absorber concentration in the
subject, and the cuff for acquiring the non-invasive blood
pressure of the subject are attached to the hand or foot of the
subject. Therefore, both a cable which is connected to the
probe, and a tube which is connected to the cuff can be
drawn out from the hand or foot of the subject. It is possible
to avoid a situation where the cable and the tube are drawn
out from separate body places of the subject. In the case
where measurements of the blood light absorber concentra-
tion and the non-invasive blood pressure are simultaneously
performed on the subject, consequently, botheration which is
applied to both the subject and the medical person can be
reduced.

[0013] Moreover, the probe for acquiring the blood light
absorber concentration is attached to a place other than a
fingertip, and hence the subject can use the fingertip even
during measurement. Therefore, botheration which is pro-
vided to the subject by measurement can be further sup-
pressed.

[0014] The acquisition of the blood light absorber con-
centration in the subject by the probe is performed based on
a volume change of blood that is caused in accordance with
pulsation of the subject in a portion to which the probe is
attached. In the case where attachment positions are selected
so that the probe and the cuff are placed respectively above
different peripheral blood vessels, even when, in order to
acquire the non-invasive blood pressure, the cuff compresses
the peripheral blood vessel in the attachment portion, the
pulsation of the artery in the attachment portion which is
necessary for the probe to acquire the blood light absorber
concentration is not inhibited. In the case where measure-
ments of the blood light absorber concentration and the
non-invasive blood pressure are simultaneously performed
on the subject, therefore, the above-described botheration
can be suppressed, and moreover the blood light absorber
concentration can be continuously measured.

BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG. 1 illustrates an attachment state of a sensor of
a first embodiment to a subject.

[0016] FIG. 2illustrates the configuration of a probe of the
sensor of FIG. 1.

[0017] FIG. 3 illustrates the configuration of a cuff of the
sensor of FIG. 1.

[0018] FIGS. 4A and 4B illustrate the configuration of a
sensor of a second embodiment.

[0019] FIGS. 5A to 5E illustrate a method of attaching the
sensor of FIG. 4 to the subject.

[0020] FIG. 6 illustrates the configuration of a sensor of a
first modification of the second embodiment.

[0021] FIG. 7 illustrates the configuration of a sensor of a
second modification of the second embodiment.

[0022] FIG. 8 illustrates connection between the sensor of
FIG. 7 and a signal processor.

[0023] FIG. 9 illustrates the configuration of a sensor of a
third embodiment.

[0024] FIGS. 10A to 10F illustrate a method of attaching
the sensor of FIG. 9 to the subject.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] Hereinafter, embodiment examples will be
described in detail with reference to the accompanying
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drawings. FIG. 1 illustrates a state in which a sensor 10 of
a first embodiment is attached to the hand 100 of a subject.
[0026] The sensor 10 can include a probe 11 and a cuff 12.
The probe 11 is a device for acquiring the arterial oxygen
saturation (an example of the blood light absorber concen-
tration) of the subject. The cuff 12 is a device for acquiring
the non-invasive blood pressure of the subject.

[0027] FIG. 2 schematically illustrates the configuration of
the probe 11. The probe 11 can include a light emitter 111,
a light detector 112, and a support member 113.

[0028] The light emitter 111 is configured so as to emit a
red light beam and an infrared light beam. For example, the
light emitter 111 is a semiconductor light emitting device
which can emit light beams of the predetermined wave-
lengths. Examples of the semiconductor light emitting
device are a light emitting diode (LED), a laser diode, and
an organic EL device.

[0029] The light detector 112 has a light-detecting surface
which detects a light beam that is transmitted through a
living tissue of the subject. The light detector 112 is con-
figured so as to output an intensity signal according to the
intensity of the light beam which is received by the light-
detecting surface. The volume of blood in the living tissue
to which the probe 11 is attached is changed in accordance
with the pulsation of the subject. Therefore, the intensity of
the light beam which is detected by the light-detecting
surface is changed, and also the intensity signal which is
output from the light detector 112 is changed.

[0030] For example, the light detector 112 is an optical
sensor having a sensitivity to the above-described predeter-
mined wavelengths. Examples of the optical sensor are a
photodiode, a phototransistor, and a photoresistor.

[0031] The light emitter 111 and the light detector 112 are
supported by the support member 113. The probe 11 is
configured so as to be used while being attached to an
interdigital area. In the embodiment, as shown in FI1G. 1, the
probe 11 is attached to the interdigital area 104 between the
thumb 101 (an example of the first digit) of the subject and
the index finger 102 (an example of the second digit).
[0032] The sensor 10 further includes a cable 13. One end
of the cable 13 is connected to the probe 11. The other end
of the cable 13 is to be connected to a signal processor which
is not shown. The cable 13 may include: a power supply line
for supplying an electric power to the light emitter 111 and
the light detector 112; a signal line for transmitting the
intensity signal output from the light detector 112; and the
like. The cable 13 may be inseparably integrated with the
probe 11, or attachable to and detachable from the probe 11.
[0033] In the embodiment, the probe 11 is attached to the
interdigital area 104 between the thumb 101 and the index
finger 102. However, the probe 11 may be attached to an
interdigital area between any pair of fingers in the hand 100.

[0034] FIG. 3 is a sectional view schematically illustrating
the configuration of the cuff 12. The cuff 12 includes a case
121, an annular bag member 122, and an air passage 123.
The case 121 has a through hole 121a. The bag member 122
is accommodated in the through hole 121a. The outer
circumferential surface of the bag member 122 is fixed to the
inner circumferential surface of the through hole 1214. The
air passage 123 communicates with the interior of the bag
member 122.

[0035] When the cuff 12 is used, a hand finger (in the
example, the middle finger 103) of the subject is inserted
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into the through hole 121a. At this time, the inner circum-
ferential surface of the bag member 122 surrounds the hand
finger.

[0036] As shown in FIG. 1, the sensor 10 further includes
a tube 14. As shown in FIG. 3, one end of the tube 14 is
connected to the air passage 123 of the cuff 12. The other end
of the tube 14 is to be connected to the signal processor
which is not shown. The tube 14 may be inseparably
integrated with the cuff 12, or attachable to and detachable
from the cuff 12.

[0037] The tube 14 is used for supplying the air to the cuff
12. Specifically, the amount of the air which is supplied to
the interior of the bag member 122 through the air passage
123 is adjusted based on a blood pressure measurement
operation in the signal processor which is not shown. This
causes the force with which the hand finger is compressed by
the bag member 122 in order to acquire the non-invasive
blood pressure of the subject, to be adjusted.

[0038] The cuff 12 is attached to a hand finger of the
subject. In other words, the shape and dimensions of the cuff
12 which has been described with reference to FIG. 3 are
configured so that the cuff'is attached to a hand finger. In the
embodiment, the cuff 12 is attached to the middle finger 103
(an example of the third digit) of the subject. However, the
cuff 12 may be attached to any finger of the hand 100 of the
subject.

[0039] In the embodiment, both the probe 11 for acquiring
the arterial oxygen saturation of the subject, and the cuff 12
for acquiring the non-invasive blood pressure of the subject
are attached to the hand 100 of the subject. This allows both
the cable 13 which is connected to the probe 11, and the tube
14 which is connected to the cuff 12, to be drawn out from
the hand 100 of the subject as shown in FIG. 1. It is possible
to avoid a situation where the cable and the tube are drawn
out from separate body places of the subject. In the case
where measurements of the arterial oxygen saturation and
the non-invasive blood pressure are simultaneously per-
formed on the subject, therefore, botheration which is
applied to both the subject and the medical person can be
suppressed.

[0040] The acquisition of the arterial oxygen saturation of
the subject by the probe 11 is performed based on a volume
change of blood that is caused in accordance with pulsation
of the subject in the interdigital area 104 to which the probe
11 is attached. In the embodiment, the probe 11 and the cuff
12 are placed respectively above different peripheral blood
vessels V. Even when, in order to acquire the non-invasive
blood pressure, the bag member 122 of the cuff 12 com-
presses the peripheral blood vessel in the middle finger 103,
therefore, the pulsation of the artery in the interdigital area
104 which is necessary for the probe 11 to acquire the
arterial oxygen saturation is not inhibited. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, consequently, the above-described bother-
ation can be suppressed, and moreover the arterial oxygen
saturation can be continuously measured.

[0041] Moreover, the probe 11 for acquiring the arterial
oxygen saturation is attached to the interdigital area 104, and
hence the subject can use the fingertip even during mea-
surement. Therefore, botheration which is provided to the
subject by measurement can be further suppressed.

[0042] Next, a sensor 20 of a second embodiment will be
described. FIG. 4A is a front view of the sensor 20, and FIG.



US 2018/0271424 Al

4B is a side view of the sensor 2. As shown in FIG. 5A to
5E, the sensor 20 is configured so as to be attached to the
hand 100 of the subject.

[0043] The sensor 20 includes a probe 21, a cuff 22, and
a support member 23. The probe 21 is a device for acquiring
the arterial oxygen saturation of the subject. The cuff 22 is
a device for acquiring the non-invasive blood pressure of the
subject. The support member 23 supports the probe 21 and
the cuff 22.

[0044] Specifically, the support member 23 has a first
support portion 231, a second support portion 232, a third
support portion 233, and a fourth support portion 234.
[0045] The first support portion 231 has a hollow tubular
shape. The lower part of the first support portion 231 is
opened. The shape and dimensions of the first support
portion 231 are determined so that, when the sensor 20 is
attached to the hand 100 of the subject, the portion is placed
on the wrist.

[0046] The second support portion 232 has a hollow
tubular shape. The lower part of the second support portion
232 communicates with the upper part of the first support
portion 231. The upper part of the second support portion
232 is opened. The shape and dimensions of the second
support portion 232 are determined so that, when the sensor
20 is attached to the hand 100 of the subject, the portion is
placed on a part of the back and palm of the hand.

[0047] The third support portion 233 has a relatively short
band-like appearance. Both end parts of the third support
portion 233 are connected to the opening of the second
support portion 232 to define a hole 235. The third support
portion 233 supports the probe 21.

[0048] The fourth support portion 234 has a relatively long
band-like appearance. One end part of the fourth support
portion 234 is connected to one end part of the second
support portion 232. The fourth support portion 234 supports
the cuff 22.

[0049] The probe 21 includes a light emitter 211 and a
light detector 212. The light emitter 211 is same or substan-
tially identical in configuration with the light emitter 111 in
the first embodiment, and therefore repeated description is
omitted. The light detector 212 is same or substantially
identical in configuration with the light detector 112 in the
first embodiment, and therefore repeated description is omit-
ted.

[0050] The sensor 20 further includes a cable 24. One end
of the cable 24 is connected to the probe 21. The other end
of the cable 24 is to be connected to a signal processor which
is not shown. The cable 24 may include: a power supply line
for supplying an electric power to the light emitter 211 and
the light detector 212; a signal line for transmitting an
intensity signal output from the light detector 212; and the
like. The cable 24 may be inseparably integrated with the
probe 21, or attachable to and detachable from the probe 21.
[0051] The cuff 22 includes a bag member 221 and an air
passage 222. The bag member 221 may be formed by an
independent hollow member, or by the fourth support por-
tion 234 which is configured so as to have a bag-like shape.
In the former case, the hollow member may be supported by
the outer surface of the fourth support portion 234, or
incorporated in the fourth support portion 234 which is
configured so as to have a bag-like shape.

[0052] The sensor 20 further includes a tube 25. One end
of the tube 25 is connected to the air passage 222 of the cuff
22. The other end of the tube 25 is to be connected to the
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signal processor which is not shown. The tube 25 may be
inseparably integrated with the cuff 22, or attachable to and
detachable from the cuff 22.

[0053] The tube 25 is used for supplying the air to the cuff
22. Specifically, the amount of the air which is supplied to
the interior of the bag member 221 through the air passage
222 is adjusted based on a blood pressure measurement
operation in the signal processor which is not shown. This
causes the force with which a part of the hand 100 is
compressed by the bag member 221 in order to acquire the
non-invasive blood pressure of the subject, to be adjusted.
[0054] Next, a method of attaching the thus configured
sensor 20 to the hand 100 of the subject will be described.
[0055] As shown in FIGS. 5A and 5B, firstly, the subject
inserts the hand 100 into the opening which is formed in the
first support portion 231 of the support member 23.

[0056] As shown in FIG. 5C, then, the subject passes the
thumb 101 through the hole 235. The other fingers are
passed through the opening of the second support portion
232. The first support portion 231 is placed on the wrist. The
second support portion 232 is placed on a part of the back
and palm of the hand. The third support portion 233 is placed
on the interdigital area 104 between the thumb 101 (an
example of the first digit) and the index finger 102 (an
example of the second digit).

[0057] As shown in FIG. 5D, then, the subject passes the
fourth support portion 234 between the index finger 102 and
the middle finger 103. As shown in FIG. 5E, thereafter, the
fourth support portion 234 is wound around the index finger
102, thereby completing the attachment of the sensor 20 to
the hand 100.

[0058] As shown in FIG. 4B, the fourth support portion
234 has a hook surface 234a and loop surface 2345 which
form a hook and loop fastener. The hook surface 234qa is
fixed at an adequate position of the loop surface 2345 to
secure the cuff 22 to the index finger 102.

[0059] The cuff 22 can be attached to a finger of the hand
100 of the subject. In this case, the position of the fourth
support portion 234 can be appropriately determined.
[0060] In the embodiment, both the probe 21 for acquiring
the arterial oxygen saturation of the subject, and the cuff 22
for acquiring the non-invasive blood pressure of the subject
are attached to the hand 100 of the subject. Therefore, both
the cable 24 which is connected to the probe 21, and the tube
25 which is connected to the cuff 22 can be drawn out from
the hand 100 of the subject. It is possible to avoid a situation
where the cable and the tube are drawn out from separate
body places of the subject. In the case where measurements
of the arterial oxygen saturation and the non-invasive blood
pressure are simultaneously performed on the subject, there-
fore, botheration which is applied to both the subject and the
medical person can be suppressed.

[0061] The acquisition of the arterial oxygen saturation of
the subject by the probe 21 is performed based on a volume
change of blood that is caused in accordance with pulsation
of the subject in the interdigital area 104 to which the probe
21 is attached. In the embodiment, the probe 21 and the cuff
22 are placed respectively above different peripheral blood
vessels. Even when, in order to acquire the non-invasive
blood pressure, the bag member 221 of the cuff’ 22 com-
presses the peripheral blood vessel in the index finger 102,
therefore, the pulsation of the artery in the interdigital area
104 which is necessary for the probe 21 to acquire the
arterial oxygen saturation is not inhibited. In the case where
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measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, therefore, the above-described botheration
can be suppressed, and moreover the arterial oxygen satu-
ration can be continuously measured.

[0062] Moreover, the probe 21 for acquiring the arterial
oxygen saturation is attached to the interdigital area 104, and
hence the subject can use the fingertip even during mea-
surement. Therefore, botheration which is provided to the
subject by measurement can be further suppressed.

[0063] In the embodiment, the probe 21 is supported by
the third support portion 233 which is a part of the support
member 23, and the cuff 22 is supported by the fourth
support portion 234 which is similarly a part of the support
member 23. Namely, the common support member 23
supports both the probe 21 and the cuff 22.

[0064] According to the configuration, the efficiency of
the work of attaching the probe 21 and the cuff 22 can be
enhanced as compared with a configuration where a probe
and a cuff are supported respectively by individual support
members. Moreover, also the cable 24 which is connected to
the probe 21, and the tube 25 which is connected to the cuff
22 are supported by the common support member 23.
Therefore, the drawn-out directions of the cable 24 and tube
25 which are drawn out from different places of the hand 100
can be easily aligned with each other. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, therefore, botheration which is applied to
both the subject and the medical person can be further
suppressed.

[0065] Inthe embodiment, the support member 23 is made
of a stretchable material.

[0066] According to the configuration, the probe 21 and
the cuff 22 can be closely attached to respective attachment
portions. Therefore, the accuracy of the arterial oxygen
saturation and non-invasive blood pressure which are
acquired can be improved.

[0067] Inthe embodiment, the second support portion 232
and third support portion 233 of the support member 23
define the hole 235. When the support member 23 is attached
to the hand 100 of the subject, the thumb 101 of the subject
is passed through the hole 235. The light emitter 211 and
light detector 212 of the probe 21 are supported by the third
support portion 233 which is adjacent to the hole 235.
[0068] According to the configuration, the probe 21 is
enabled to be located on the interdigital area 104 between
the thumb 101 and index finger 102 which are adjacent to the
hole 235, simply by causing the thumb 101 to pass through
the hole 235. Therefore, the efficiency of the work of
attaching the probe 21 can be enhanced. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, consequently, botheration which is applied to
both the subject and the medical person can be further
suppressed.

[0069] FIG. 6 illustrates a sensor 20A of a first modifica-
tion of the second embodiment. Components which are
substantially identical with those of the sensor 20 are
denoted by the same reference numerals, and repeated
description is omitted.

[0070] The sensor 20A includes a support member 23A.
The support member 23 A includes the first support portion
231, the second support portion 232, and the fourth support
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portion 234. Namely, the support member 23A does not
include a configuration corresponding to the third support
portion 233 of the support member 23.

[0071] In the modification, the probe 21 is supported by
the second support portion 232. More specifically, the light
emitter 211 and light detector 212 of the probe 21 are
supported by the inner surface of the second support portion
232 having a hollow tubular shape.

[0072] When the sensor 20A is attached to the hand 100 of
the subject, the probe 21 is placed on a palm portion of the
hand 100. More specifically, the probe 21 is placed on a
palm portion which is positioned between the thumb and the
wrist, or that which is positioned between the little finger
and the wrist.

[0073] Also according to the configuration, both the probe
21 for acquiring the arterial oxygen saturation of the subject,
and the cuff 22 for acquiring the non-invasive blood pressure
of the subject are attached to the hand 100 of the subject.
Therefore, both the cable 24 which is connected to the probe
21, and the tube 25 which is connected to the cuff 22 can be
drawn out from the hand 100 of the subject. It is possible to
avoid a situation where the cable and the tube are drawn out
from separate body places of the subject. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, therefore, botheration which is applied to
both the subject and the medical person can be suppressed.
[0074] The acquisition of the arterial oxygen saturation of
the subject by the probe 21 is performed based on a volume
change of blood that is caused in accordance with pulsation
of the subject in the palm portion to which the probe 21 is
attached. In the embodiment, the probe 21 and the cuff 22
are placed respectively above different peripheral blood
vessels. Even when, in order to acquire the non-invasive
blood pressure, the bag member 221 of the cuff 22 com-
presses the peripheral blood vessel in the finger, the pulsa-
tion of the artery in the palm portion which is necessary for
the probe 21 to acquire the arterial oxygen saturation is not
inhibited. In the case where measurements of the arterial
oxygen saturation and the non-invasive blood pressure are
simultaneously performed on the subject, therefore, the
above-described botheration can be suppressed, and more-
over the arterial oxygen saturation can be continuously
measured.

[0075] Moreover, the probe 21 for acquiring the arterial
oxygen saturation is attached to the palm portion, and hence
the subject can use the fingertip even during measurement.
Therefore, botheration which is provided to the subject by
measurement can be further suppressed.

[0076] FIG. 7 illustrates a sensor 20B of a second modi-
fication of the second embodiment. Components which are
substantially identical with those of the sensor 20 are
denoted by the same reference numerals, and repeated
description is omitted.

[0077] The sensor 20B includes a first probe 21A, a
second probe 21B, the cuff 22, and a support member 23B.
[0078] The first probe 21A includes a first light emitter
211A and a first light detector 212A. The configuration of the
first light emitter 211A is substantially identical with that of
the light emitter 111 in the first embodiment, and therefore
repeated description is omitted. The configuration of the first
light detector 212A is substantially identical with that of the
light detector 112 in the first embodiment, and therefore
repeated description is omitted.
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[0079] The second probe 21B includes a second light
emitter 211B and a second light detector 212B. The con-
figuration of the second light emitter 211B is same or
substantially identical with that of the light emitter 111 in the
first embodiment, and therefore repeated description is omit-
ted. The configuration of the second light detector 212B is
substantially identical with that of the light detector 112 in
the first embodiment, and therefore repeated description is
omitted.

[0080] The support member 23B includes the first support
portion 231, the second support portion 232, a first probe
support portion 236, and a second probe support portion
237. The first probe support portion 236 supports the first
light emitter 211A and the first light detector 212A. The
second probe support portion 237 supports the second light
emitter 211B and the second light detector 212B. The
configurations of the first probe support portion 236 and the
second probe support portion 237 are identical with the
configuration of the third support portion 233 shown in FIG.
4B, and therefore repeated description is omitted.

[0081] The sensor 20B further includes a first cable 24A.
One end of the first cable 24 A is connected to the first probe
21A. The first cable 24A may include: a power supply line
for supplying an electric power to the first light emitter 211A
and the first light detector 212A; a signal line for transmit-
ting an intensity signal output from the first light detector
212A; and the like. The first cable 24A may be inseparably
integrated with the first probe 21A, or attachable to and
detachable from the first probe 21A.

[0082] The sensor 20B further includes a second cable
24B. One end of the second cable 24B is connected to the
second probe 21B. The second cable 24B may include: a
power supply line for supplying an electric power to the
second light emitter 211B and the second light detector
212B; a signal line for transmitting an intensity signal output
from the second light detector 212B; and the like. The
second cable 24B may be inseparably integrated with the
second probe 21B, or attachable to and detachable from the
second probe 21B.

[0083] The cuff 22 is supported by the first support portion
231 of the support member 23B.

[0084] When the sensor 20B is attached to the hand 100 of
the subject, the first probe 21A is placed on an interdigital
area between two fingers (for example, the thumb and the
index finger) of the subject which constitute a first pair. On
the other hand, the second probe 21B is placed on an
interdigital area between two fingers (for example, the
middle finger and the medical finger) of the subject which
constitute a second pair. The cuff 22 is placed on the wrist
of the subject.

[0085] Also according to the configuration, all the first
probe 21A and second probe 21B for acquiring the arterial
oxygen saturation of the subject, and the cuff 22 for acquir-
ing the non-invasive blood pressure of the subject are
attached to the hand 100 of the subject. Therefore, all the
first cable 24 A which is connected to the first probe 21A, the
second cable 24B which is connected to the second probe
21B, and the tube 25 which is connected to the cuff 22 are
drawn out from the hand 100 of the subject. It is possible to
avoid a situation where the cables and the tube are drawn out
from separate body places of the subject. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed

Sep. 27,2018

on the subject, therefore, botheration which is applied to
both the subject and the medical person can be suppressed.
[0086] Moreover, the first probe 21A and second probe
21B for acquiring the arterial oxygen saturation are attached
to the interdigital areas, and hence the subject can use the
fingertip even during measurement. Therefore, botheration
which is provided to the subject by measurement can be
further suppressed.

[0087] As shown in FIG. 8, both the first cable 24A which
1s connected to the first probe 21A, and the second cable 24B
which is connected to the second probe 21B are connected
to a signal processor 200.

[0088] The signal processor 200 includes a signal selector
201 and a signal output 202. The signal output from the first
light detector 212A of the first probe 21A is input to the
signal selector 201 through the first cable 24A. The signal
output from the second light detector 212B of the second
probe 21B is input to the signal selector 201 through the
second cable 24B.

[0089] The signal selector 201 is configured so as to select
a higher quality signal from the signal supplied from the first
probe 21A, and that supplied from the second probe 21B,
and output the selected signal to the signal output 202. The
quality level of a signal is defined by, for example, the level
of the S/N ratio or the like.

[0090] According to the configuration, a process such as
that signals for calculating the arterial oxygen saturation of
the subject are acquired through a plurality of interdigital
areas, and the optimum signal is selected from the signals
can be performed.

[0091] The placement of the cuff 22 in the example can be
applied also to the sensor 20 and sensor 20A which have
been described above.

[0092] FIG. 9 illustrates a sensor 30 of a third embodi-
ment. As shown in FIG. 10A to 10F, the sensor 30 is
configured so as to be attached to the hand 100 of the
subject.

[0093] The sensor 30 includes a probe 31, a cuff 32, and
a support member 33. The probe 31 is a device for acquiring
the arterial oxygen saturation of the subject. The cuff 32 is
a device for acquiring the non-invasive blood pressure of the
subject. The support member 33 supports the probe 31 and
the cuff 32.

[0094] Specifically, the support member 33 has a basal end
portion 331, a first band portion 332, and a second band
portion 333.

[0095] Thebasal end portion 331 has a hole 334. The basal
end portion 331 supports the probe 31 at a position adjacent
to the hole 334.

[0096] The first band portion 332 and the second band
portion 333 elongate in different directions from the basal
end portion 331. The length dimension of the first band
portion 332 is larger than that of the second band portion
333. The second band portion 333 supports the cuff 32.
[0097] The probe 31 includes a light emitter 311 and a
light detector 312. The light emitter 311 is same or substan-
tially identical in configuration with the light emitter 111 in
the first embodiment, and therefore repeated description is
omitted. The light detector 312 is same or substantially
identical in configuration with the light detector 112 in the
first embodiment, and therefore repeated description is omit-
ted.

[0098] The sensor 30 further includes a cable 34. One end
of the cable 34 is connected to the probe 31. The other end
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of the cable 34 is to be connected to a signal processor which
is not shown. The cable 34 may include: a power supply line
for supplying an electric power to the light emitter 311 and
the light detector 312; a signal line for transmitting an
intensity signal output from the light detector 312; and the
like. The cable 34 may be inseparably integrated with the
probe 31, or attachable to and detachable from the probe 31.
[0099] The cuff'32 includes a bag member 321 and an air
passage 322. The bag member 321 may be formed by an
independent hollow member, or by the second band portion
333 which is configured so as to have a bag-like shape. In
the former case, the hollow member may be supported by
the outer surface of the second band portion 333, or incor-
porated in the second band portion 333 which is configured
so as to have a bag-like shape.

[0100] The sensor 30 further includes a tube 35. One end
of the tube 35 is connected to the air passage 322 of the cuff
32. The other end of the tube 35 is to be connected to the
signal processor which is not shown. The tube 35 may be
inseparably integrated with the cuff 32, or attachable to and
detachable from the cuff 32.

[0101] The tube 35 is used for supplying the air to the cuff
32. Specifically, the amount of the air which is supplied to
the interior of the bag member 321 through the air passage
322 is adjusted based on a blood pressure measurement
operation in the signal processor which is not shown. This
causes the force with which a part of the hand 100 is
compressed by the bag member 321 in order to acquire the
non-invasive blood pressure of the subject, to be adjusted.
[0102] Next, a method of attaching the thus configured
sensor 30 to the hand 100 of the subject will be described.

[0103] As shown in FIG. 10A, firstly, the subject inserts
the thumb 101 (an example of the first digit) into the hole
334 which is formed in the basal end portion 331 of the
support member 33.

[0104] As shown in FIG. 10B to 10D, next, the subject
winds the first band portion 332 of the support member 33
around the wrist to fix the member to the wrist. As shown in
FIG. 9, the first band portion 332 has a hook surface 3324
and loop surface 33256 which form a hook and loop fastener.
The hook surface 3324 is fixed at an adequate position of the
loop surface 33254, whereby the probe 31 is pulled in the
direction in which the first band portion 332 elongates, and
the light emitter 311 and the light detector 312 are closely
contacted with the interdigital area 104 between the thumb
101 and the index finger 102 (an example of the second
digit).

[0105] As shown in FIG. 10E, then, the subject passes the
second band portion 333 between the index finger 102 and
the middle finger 103. As shown in FIG. 10F, thereafter, the
second band portion 333 is wound around the index finger
102, thereby completing the attachment of the sensor 30 to
the hand 100.

[0106] As shown in FIG. 9, the second band portion 333
has a hook surface 3334 and loop surface 3335 which form
a hook and loop fastener. The hook surface 333a is fixed at
an adequate position of the loop surface 3335, whereby the
cuff 32 is fixed to the index finger 102.

[0107] The probe 31 can be attached to an interdigital area
between arbitrary paired fingers of the hand 100 of the
subject. In this case, the shapes and dimensions of the basal
end portion 331, the first band portion 332, and the hole 334
can be appropriately determined.

Sep. 27,2018

[0108] Similarly, the cuff 32 can be attached to an arbitrary
finger of the hand 100 of the subject. In this case, the shape
and dimensions of the second band portion 333 can be
appropriately determined.

[0109] In the embodiment, both the probe 31 for acquiring
the arterial oxygen saturation of the subject, and the cuff 32
for acquiring the non-invasive blood pressure of the subject
are attached to the hand 100 of the subject. This allows both
the cable 34 which is connected to the probe 31, and the tube
35 which is connected to the cuff 32, to be drawn out from
the hand 100 of the subject. It is possible to avoid a situation
where the cable and the tube are drawn out from separate
body places of the subject. In the case where measurements
of the arterial oxygen saturation and the non-invasive blood
pressure are simultaneously performed on the subject, there-
fore, botheration which is applied to both the subject and the
medical person can be suppressed.

[0110] The acquisition of the arterial oxygen saturation of
the subject by the probe 31 is performed based on a volume
change of blood that is caused in accordance with pulsation
of the subject in the interdigital area 104 to which the probe
31 is attached. In the embodiment, the probe 31 and the cuff
32 are placed respectively above different peripheral blood
vessels. Even when, in order to acquire the non-invasive
blood pressure, the bag member 321 of the cuff 32 com-
presses the peripheral blood vessel in the index finger 102,
therefore, the pulsation of the artery in the interdigital area
104 which is necessary for the probe 31 to acquire the
arterial oxygen saturation is not inhibited. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, consequently, the above-described bother-
ation can be suppressed, and moreover the arterial oxygen
saturation can be continuously measured.

[0111] Moreover, the probe 31 for acquiring the arterial
oxygen saturation is attached to the interdigital area 104, and
hence the subject can use the fingertip even during mea-
surement. Therefore, botheration which is provided to the
subject by measurement can be further suppressed.

[0112] In the embodiment, the probe 31 is supported by
the basal end portion 331 which is a part of the support
member 33, and the cuff 32 is supported by the second band
portion 333 which is similarly a part of the support member
33. Namely, the common support member 33 supports both
the probe 31 and the cuff 32.

[0113] According to the configuration, the efficiency of the
work of attaching the probe 31 and the cuff 32 can be
enhanced as compared with a configuration where a probe
and a cuff are supported respectively by individual support
members. Moreover, also the cable 34 which is connected to
the probe 31, and the tube 35 which is connected to the cuff
32 are supported by the common support member 33.
Therefore, the drawn-out directions of the cable 34 and tube
35 which are drawn out from different places of the hand 100
can be easily aligned with each other. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, therefore, botheration which is applied to
both the subject and the medical person can be further
suppressed.

[0114] The support member 33 can be formed by a stretch-
able material.
[0115] According to the configuration, the probe 31 and

the cuff 32 can be closely attached to respective attachment
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portions. Therefore, the accuracy of the arterial oxygen
saturation and non-invasive blood pressure which are
acquired can be improved.
[0116] In the embodiment, the hole 334 is formed in the
basal end portion 331 of the support member 33. When the
support member 23 is attached to the hand 100 of the
subject, the thumb 101 of the subject is passed through the
hole 334. The light emitter 311 and light detector 312 of the
probe 31 are supported at positions which are adjacent to the
hole 334 in the basal end portion 331.
[0117] According to the configuration, the probe 31 is
enabled to be located on the interdigital area 104 between
the thumb 101 and index finger 102 which are adjacent to the
hole 334, simply by causing the thumb 101 to pass through
the hole 334. Therefore, the efficiency of the work of
attaching the probe 31 can be enhanced. In the case where
measurements of the arterial oxygen saturation and the
non-invasive blood pressure are simultaneously performed
on the subject, consequently, botheration which is applied to
both the subject and the medical person can be further
suppressed.
[0118] The above-described embodiments facilitate under-
standing of the invention, and do not limit the invention. It
is obvious that the invention may be changed or improved
without departing from the spirit of the invention, and its
equivalents are included within the scope of the invention.
[0119] In the above-described embodiments, the probe for
acquiring the arterial oxygen saturation is attached to an
interdigital area of the hand of the subject. However, the
probe may be attached to an interdigital area of the foot of
the subject. In the above-described embodiments, in order to
acquire the non-invasive blood pressure, the cuff is attached
to a finger of the hand or wrist of the subject. However, the
cuff may be attached to a toe of the foot or ankle of the
subject.
[0120] In the above-described embodiments, the probe is
used for acquiring the arterial oxygen saturation. However,
the probe may have a configuration for acquiring the con-
centration of carboxyhemoglobin, methemoglobin, or the
like which is a blood light absorber.
[0121] In the above-described embodiments, the light
emitter 111 is configured so as to emit a red light beam and
an emission light beam. However, the light emitter 111 may
be configured so as to emit a blue light beam, a green light
beam, an orange light beam, a red-orange light beam, or the
like.
What is claimed is:
1. A sensor comprising;
a probe configured to acquire a blood light absorber
concentration in a subject; and
a cuff configured to acquire a non-invasive blood pressure
of the subject,
wherein the probe is configured to be attached to an
interdigital area between first and second digits of a
hand or foot of the subject, or a palm of the hand, and
the cuff is configured to be attached to one of the first
digit, the second digit, a third digit of the hand or the
foot, a wrist of the hand, and an ankle of the foot.
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2. The sensor according to claim 1, further comprising a
support member which is common to and supports the probe
and the cuff.

3. The sensor according to claim 2, wherein the support
member is made of a stretchable material.

4. The sensor according to claim 1, wherein the sensor
includes a support member that has a hole through which the
first digit or the second digit is passable, and

the probe is supported at a position adjacent to the hole.

5. The sensor according to claim 3, wherein the sensor
includes a support member that has a hole through which the
first digit or the second digit is passable, and

the probe is supported at a position adjacent to the hole.

6. The sensor according to claim 2, wherein the support
member includes a hole through which the first digit or the
second digit is passable, and

the probe is supported at a position adjacent to the hole.

7. The sensor according to claim 1, wherein the probe
includes:

a first probe that is configured to be attached to a first

interdigital area between two digits of the subject; and

a second probe which is configured to be attached to a

second interdigital area between two digits of the
subject.

8. The sensor according to claim 2, wherein the probe
includes:

a first probe configured to be attached to a first interdigital

area between two digits of the subject; and

a second probe configured to be attached to a second

interdigital area between two digits of the subject.

9. The sensor according to claim 3, wherein the probe
includes:

a first probe configured to be attached to a first interdigital

area between two digits of the subject; and

a second probe configured to be attached to a second

interdigital area between two digits of the subject.

10. The sensor according to claim 4, wherein the probe
includes:

a first probe configured to be attached to a first interdigital

area between two digits of the subject; and

a second probe configured to be attached to a second

interdigital area between two digits of the subject.

11. The sensor according to claim 5, wherein the probe
includes:

a first probe configured to be attached to a first interdigital

area between two digits of the subject; and

a second probe configured to be attached to a second

interdigital area between two digits of the subject.

12. The sensor according to claim 6, wherein the probe
includes:

a first probe configured to be attached to a first interdigital

area between two digits of the subject; and

a second probe configured to be attached to a second

interdigital area between two digits of the subject.
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