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(54) ORGANISM INFORMATION DETECTION DEVICE AND SPHYGMOMANOMETER

(57) An living body information collecting apparatus
having a shape suitable for being worn in the external
auditory meatus of the human body, and having a sensing
part for collecting living body information from the exter-
nal auditory meatus is provided. In addition, a blood-pres-
sure meter is provided, wherein the blood-pressure meter
includes: a frame part including a first arm and a second
arm that are opposed to each other; a pressure applying
part provided on at least one of a side of the first arm
opposed to the second arm and a side of the second arm
opposed to the first arm; and a detection part for detecting
a pulse wave.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an apparatus
for detecting living body information at an ear part.

BACKGROUND ART

[0002] As the population is aging, response to lifestyle-
related diseases of adults is becoming a large public
problem. Especially, as to diseases related to high blood
pressure, it is recognized that collecting blood pressure
data for the long term is very important. From this view-
point, various measurement apparatuses for measuring
living body information such as the blood pressure are
being developed.
[0003] As a conventional technology for measuring liv-
ing body information at an external ear part, there is a
patient monitoring apparatus that is inserted into an ex-
ternal auditory meatus or other parts of the external ear
for wearing continuously (refer to patent document 1, for
example). This apparatus calculates pulse, pulse wave,
electrocardiogram, body temperature, arterial oxygen
saturation, blood pressure and the like based on received
light amount of scattered light of infrared light or visible
light that is radiated into the living body. However, this
apparatus does not have any means for fixing to the ear
so that living body information cannot be measured sta-
bly. In addition, any concrete measurement method of
blood pressure is not disclosed.
[0004] Although the shape of the ear is complicated
(refer to non-patent document 1, for example), the con-
ventional apparatus is for being worn in the external au-
ditory meatus or on an earlobe. Therefore, the apparatus
is difficult to be fixed to the ear.
[0005] In addition, as an apparatus to be worn in the
external auditory meatus or on the earlobe, there is an
emergency information apparatus that includes a wire-
less communication means, an arterial oxygen saturation
sensor, a body temperature sensor, an electrocardio-
gram sensor and a pulse wave sensor (refer to patent
document 2, for example). The sensor part of this appa-
ratus is inserted into the external auditory meatus and
the data communication part also serves as a fixing
means to the ear. But, this apparatus cannot be neces-
sarily worn stably.
[0006] On the other hand, as to measurement of blood
pressure, there is a research result that, a blood pressure
measurement apparatus using a pulsation waveform of
a blood vessel (refer to non-patent document 2, for ex-
ample) enables high-precision measurement of blood
pressure as compared with blood pressure measure-
ment apparatuses of other schemes such as a cuff vi-
bration method and a volume compensation method (re-
fer to non-patent document 3, for example).
[0007] In this application, names of parts of the auricle
are mainly based on the non-patent document 1, and

names of cartilage of the auricle are based on the non-
patent document 4. In addition, the patent document 3
can be taken as an example of a document related to an
apparatus for measuring blood pressure.
[Patent document 1] Japanese Laid-Open Patent Appli-
cation No.9-122083
[Patent document 2] Japanese Laid-Open Patent Appli-
cation No.11-128174
[Patent document 3] Japanese Patent No.3531386
[Non-patent document 1] Sobotta, Atlas of Human Anat-
omy, vol.1 (translation supervisor: Michio Okamoto), p.
126-p.127, Igaku Shoin
[Non-patent document 2] Osamu Tochikubo,Yoshiyuki
Kawaso,Eiji Miyajima,Masao Ishii:A new poto- oscillom-
etric method employing the delta-algorithm for accurate
blood pressure measurement. Journal of Hypertension
1997, Vol2 pp.148-pp.151, Fig.1, Fig.3
[Non-patent document 3] K. Yamakoshi, T.Togawa, "Liv-
ing body sensor and Measurement apparatus", Japan
Society of Medical Electronics and Biological Engineer-
ing / ME text book series, A-1, pp.39-52
[Non-patent document 4] Sobotta, Atlas of Human Anat-
omy, vol.1 (translation supervisor: Michio Okamoto), p.
127, Igaku Shoin, October 1, 1996
[Non-patent document 5] L.A.GEDDES^The DIRECT
and INDIRECT MEASURMENT of BLOOD PRES-
SUREJ,YEAR BOOK MEDIAL PUBLISHERS,INC.p.97,
Figs.2-22

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0008] As to measurement such as blood pressure
measurement, in which pressurization to a living body
tissue is necessary, it is difficult to accurately measure
the pulse wave and the blood pressure since noise is apt
to be mixed due to vibration. Thus, it is a problem to
measure a blood pressure stably. In addition, since it is
difficult to measure the blood pressure at constant inter-
vals or continuously in daily activities or in a state in which
a blood pressure meter is always worn. Thus, it is a prob-
lem to realize a method of holding an apparatus for de-
tecting living body information.
[0009] The present invention is contrived for solving
the above-mentioned problems, and an object of the
present invention is to provide an apparatus for measur-
ing living body information at an ear part of a human body.

MEANS FOR SOLVING THE PROBLEM

[0010] The problem is achieved by a blood-pressure
meter including:

a pressure applying part for applying a pressure on
a part of an ear part; and
a detection part for detecting a pulse wave at the
part of the ear part.

1 2 
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[0011] The present invention can be also configured
as a living body information collecting apparatus, wherein
a part of the living body information collecting apparatus
includes a shape composed of a cylinder, a cone, a prism,
a pyramid, a truncated cone or a truncated pyramid, the
living body information collecting apparatus including:

a sensing part for collecting living body information.

[0012] The present invention can be also configured
as a blood-pressure meter including:

a frame part including a first arm and a second arm
that are opposed to each other;
a pressure applying part provided on at least one of
a side of the first arm opposed to the second arm
and a side of the second arm opposed to the first
arm; and
a detection part for detecting a pulse wave.

[0013] In addition, the present invention can be con-
figured as a living body information detection apparatus
for detecting living body information at an auricle of a
human body, wherein the living body information detec-
tion apparatus has a shape that follows a cartilage of the
auricle in a periphery of a concha auriculae.
[0014] In addition, the present invention can be con-
figured as a living body information detection apparatus,
including:

a pair of arms opposed to each other;
a spindle for connecting between the arms of the pair
at each end of the arms;
a distance variable mechanism, provided in the spin-
dle, for adjusting an interval between the other.ends
of the pair of arms; and
a detection part, for detecting living body information,
attached to the other end of at least one arm of the
pair of arms on a side opposed to another arm.

[0015] In addition, by the present invention, a cuff can
be provided, in which the cuff including:

a base composed of a non-elastic member;
an elastic member provided on one surface of the
base; and
an air supplying pipe,
wherein a pressing surface of the elastic member
swells only on the one surface by supplying air from
the air supplying pipe.

[0016] In addition, by the present invention, a living
body information detection circuit can be provided, the
living body information detection circuit including:

a light-emitting element for irradiating a part of a living
body with irradiating light;
a light-receiving element for receiving scattered light

of the irradiating light scattered in the part of the living
body to detect a pulse waveform; and a light shielding
structure.

[0017] Other objects, features and advantages of the
present invention will become more apparent from the
following detailed description when read in conjunction
with the accompanying drawings.

EFFECT OF THE INVENTION

[0018] According to the present invention, an appara-
tus that measures living body information and that is suit-
able for measurement at an ear part of a human body
can be provided. In addition, by adopting a configuration
including the pressure applying part, an apparatus espe-
cially suitable for measuring a blood pressure can be
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig.1 is a figure showing a configuration of a living
body information collecting apparatus of an embod-
iment 1-1 of the present invention;
Fig.2 is a figure for explaining a manufacturing meth-
od of a holding part of the living body information
collecting apparatus of the embodiment 1-1 of the
present invention;
Fig.3 is a figure for explaining an example in which
the living body information collecting apparatus of
the embodiment 1-1 of the present invention is worn
to a living body;
Fig.4 is a figure showing another configuration of the
living body information collecting apparatus of the
embodiment 1 of the present invention;
Fig.5 is a figure showing a configuration of the living
body information collecting apparatus of an embod-
iment 1-2 of the present invention;
Fig.6 is a figure showing a configuration of the living
body information collecting apparatus of an embod-
iment 1-3 of the present invention;
Fig.7 is a figure showing a configuration of the living
body information collecting apparatus of the embod-
iment 1-3 of the present invention;
Fig.8 is a figure for explaining an example in which
the living body information collecting apparatus of
the embodiment 1-3 of the present invention is worn
to a living body;
Fig.9 is a figure showing a configuration of the living
body information collecting apparatus of an embod-
iment 1-4 of the present invention;
Fig.10 is a figure for explaining an example in which
the living body information collecting apparatus of
the embodiment 1-4 of the present invention is worn
to a living body;
Fig.11 is a figure showing a configuration of the living
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body information collecting apparatus of an embod-
iment 1-5 of the present invention;
Fig.12 is a figure showing a configuration of the living
body information collecting apparatus of an embod-
iment 1-6 of the present invention;
Fig.13 is a figure showing a configuration of the living
body information collecting apparatus of an embod-
iment 1-7 of the present invention;
Fig.14 is a figure for explaining principle 1 of blood
pressure measurement;
Fig.15 is a figure for explaining principle 1 of blood
pressure measurement;
Fig.16 is a block diagram of a conventional blood
pressure measurement apparatus;
Fig.17 is a figure for explaining principle 2 of blood
pressure measurement;
Fig.18 is a figure showing another example of the
living body information collection.
Fig.19 is a figure showing a configuration of the living
body information collecting system of an embodi-
ment 1-8 of the present invention;
Fig.20 is a figure showing a configuration of the living
body information collecting system of an embodi-
ment 1-9 of the present invention;
Fig.21 is a figure showing a configuration of the living
body information collecting system of an embodi-
ment 1-10 and an embodiment 11 of the present in-
vention;
Fig.22 is a figure showing a configuration of the living
body information collecting system of an embodi-
ment 1-12 of the present invention;
Fig.23 is a figure showing a configuration of the living
body information collecting system of an embodi-
ment 1-13 of the present invention;
Fig.24 is a figure showing an implementation exam-
ple and an example of wearing to the living body for
the living body information collecting system of the
embodiment 1-13 of the present invention;
Fig.25 is a figure showing an implementation exam-
ple of the holding part of the living body information
collecting apparatus of the embodiment of the
present invention;
Fig.26 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-1 of the present
invention;
Fig.27 is a figure for explaining blood pressure meas-
urement using the principle 1 of blood pressure
measurement in the embodiment 2-1 of the present
invention in detail;
Fig.28 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-2 of the present
invention;
Fig.29 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-3 of the present
invention;
Fig.30 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-4 of the present
invention;

Fig.31 is a figure showing a configuration of a blood-
pressure meter of the embodiment 2-4 of the present
invention;
Fig.32 is a figure showing a configuration of a blood-
pressure meter of the embodiment 2-4 of the present
invention;
Fig.33 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-5 of the present
invention;
Fig.34 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-6 of the present
invention;
Fig.35 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-6 of the present
invention;
Fig.37 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-8 of the present
invention;
Fig.38 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-9 of the present
invention;
Fig.39 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-10 of the
present invention;
Fig.40 is a figure showing a configuration of a blood-
pressure meter of the embodiment 2-10 of the
present invention;
Fig.41 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-11 of the
present invention;
Fig.42 is a figure showing a configuration of a blood-
pressure meter of the embodiment 2-11 of the
present invention;
Fig.43 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-12 of the
present invention;
Fig.44 is a figure showing a configuration of a blood-
pressure meter of the embodiment 2-12 of the
present invention;
Fig.45 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-13 of the
present invention;
Fig.46 is a figure showing a configuration of a blood-
pressure meter of the embodiment 2-13 of the
present invention;
Fig.47 is a figure showing a configuration of a blood-
pressure meter of the embodiment 2-13 of the
present invention;
Fig. 48 is a figure showing a configuration in which
a fixing part 4 and a fixing adjustment part 5 are add-
ed to the blood-pressure meter of the embodiment
2-9;
Fig.49 is a figure showing a configuration in which
the fixing part 4 and the fixing adjustment part 5 are
added to the blood-pressure meter of the embodi-
ment 2-12;
Fig.50 is a figure showing a configuration in which
the fixing part 4 and the fixing adjustment part 5 are
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added to the blood-pressure meter of the embodi-
ment 2-12;
Fig.51 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-15 of the
present invention;
Fig.52 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-16 of the
present invention;
Fig.53 is a figure showing a state in which the blood-
pressure meter of the embodiment 2-16 is worn to
the ear;
Fig.54 is a figure showing a configuration of a blood-
pressure meter of an embodiment 2-17 of the
present invention;
Fig.55 is a figure showing an example in which a
suspension mechanism 61 is attached to a temple
62 of the eyeglasses;
Fig.56 is a figure showing an example in which the
suspension mechanism 61 is attached to the top part
of the temple 62 of the eyeglasses;
Fig.57 is a figure showing structure of cartilage in
the auricle and names of each part;
Fig.58 is a figure showing structure of of the auricle
and names of each part;
Fig.59 is a figure for explaining the external ear;
Fig.60 is a figure for explaining periphery of the ex-
ternal ear;
Fig.61 is a figure showing a configuration example
of a living body information detection apparatus of a
third embodiment;
Fig.62 is a figure showing a configuration example
of a living body information detection apparatus of
the third embodiment;
Fig.63 is a figure showing a configuration example
of a living body information detection apparatus of
the third embodiment;
Fig.64 is a figure showing a configuration example
of a living body information detection apparatus of
the third embodiment;
Fig.65 is a figure showing a configuration example
of a living body information detection apparatus of
the third embodiment;
Fig.66 is a figure showing a configuration example
of a living body information detection apparatus of
the third embodiment;
Fig. 67 is a figure for explaining principle for detecting
a pulse wave using a light-emitting element and a
light-receiving element;
Fig.68 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.69 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.70 is a figure showing a configuration example
of a living body information detection apparatus that

can measure blood pressure in the third embodi-
ment;
Fig.71 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.72 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.73 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.74 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.75 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.76 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.77 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.78 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.79 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.80 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.81 is a figure showing a configuration example
of a living body information detection apparatus that
can measure blood pressure in the third embodi-
ment;
Fig.82 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of a fourth embodiment;
Fig.83 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.84 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.85 is an explanation figure showing a state in
which the living body information detection appara-
tus of the fourth embodiment is worn to the auricle;
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Fig.86 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.87 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.88 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.89 is an explanation figure showing a state in
which the living body information detection appara-
tus of the fourth embodiment is worn to the auricle;
Fig.90 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.91 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment and a state in
which the living body information detection appara-
tus is worn to the auricle;
Fig.92 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment and a state in
which the living body information detection appara-
tus is worn to the auricle;
Fig.93 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment and a state in
which the living body information detection appara-
tus is worn to the auricle;
Fig.94 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.95 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment and a state in
which the living body information detection appara-
tus is worn to the auricle;
Fig.96 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment;
Fig.97 is an explanation figure for explaining princi-
ple for detecting a pulse wave using a light-emitting
element and a light-receiving element;
Fig.98 is an explanation figure showing a structure
example of a living body information detection ap-
paratus of the fourth embodiment and a state in
which the living body information detection appara-
tus is worn to the auricle;
Fig.99 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.100 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.101 is an explanation figure showing a state in

which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.102 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.103 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.104 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.105 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.106 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.107 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.108 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.109 is an explanation figure showing a state in
which a sensor part of the living body information
detection apparatus of the fourth embodiment is
worn to the auricle;
Fig.110 is a figure showing a configuration example
of the living body information detection apparatus of
the fourth embodiment;
Fig.111 is a figure showing a configuration example
of the living body information detection apparatus of
the fourth embodiment;
Fig.112 is a schematic section view showing a con-
figuration example of a cuff of the fifth embodiment;
Fig.113 is a schematic diagram showing a configu-
ration example of the cuff of the fifth embodiment,
and Fig.113A a top view, Fig.113B is a section view
at A-A’ in the top view;
Fig.114 is a schematic diagram showing a configu-
ration example of the cuff of the fifth embodiment,
and Fig. 113A a top view, Fig. 113B is a section view
at A-A’ in the top view;
Fig.115 is a schematic section view showing a con-
figuration example of the cuff of the fifth embodiment,
and a process in which the cuff presses the living
body;
Fig.116 is a schematic section view showing a con-
figuration example of the cuff of the fifth embodiment,
and a process in which the cuff presses the living
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body;
Fig.117 is a schematic section view showing a con-
figuration example of the cuff of the fifth embodiment,
and a process in which the cuff presses the living
body;
Fig.118 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.119 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.120 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.121 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.122 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.123 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.124 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.125 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.126 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.127 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.128 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.129 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.130 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.131 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.132 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.133 is a schematic section view showing a con-
figuration of the cuff of the fifth embodiment;
Fig.134 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.135 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.136 is an explanation figure of principle of blood
pressure measurement;
Fig.137 is an explanation figure for explaining exam-
ples for detecting a pulsation waveform by a living
body information detection circuit of the sixth em-
bodiment and a conventional living body information
detection circuit;
Fig.138 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.139 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.140 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-

bodiment;
Fig.141 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.142 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.143 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.144 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.145 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.146 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.147 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.148 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.149 is an explanation figure of a living body in-
formation detection circuit and a cuff of the sixth em-
bodiment;
Fig.150 is a figure for explaining blood pressure
measurement in the sixth embodiment;
Fig.151 is a figure for explaining blood pressure
measurement in the sixth embodiment;
Fig.152 is a figure for explaining blood pressure
measurement in the sixth embodiment;
Fig.153 is a figure for explaining blood pressure
measurement in the sixth embodiment;
Fig.154 is a figure of a configuration of a main body
part of a living body information measurement ap-
paratus in a seventh embodiment.

Explanation of reference signs

(First embodiment)

[0020] 1 frame, 2 holding part, 3 sensing part, 4 drive
control part, 5 transmission part, 6 power supply part, 7
suspension part, 8 portable terminal, 9 terminal receiving
part, 10 display part, 11 communication part, 12 terminal
receiving part, 13 receiving part, 14 acoustic part, 15
transmit and receive part, 16 signal line, 17 pressure sup-
plying pipe, 18 acoustic part suspension part, 19 cut-out
part, 20 light-emitting element, 21 light-receiving ele-
ment, 22 pressure generation mechanism, 23 pressure
detection mechanism, 30 blood pressure sensor, 31 body
temperature sensor, 32 pulse sensor, 33 posture sensor,
34 acceleration sensor, 35 blood oxygen levels sensor,
36 electroencephalogram sensor, 37 signal line, 40 au-
ricle, 41 external ear, 42 external auditory meatus, 50
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information processing apparatus, 51 communication
network, 52 antenna

(Second embodiment)

[0021] 1 first arm, 2 second arm, 3 holding frame part,
4 fixing part, 5 fixing adjustment part, 6 control part, 7
display part, 10 light-emitting element, 11 first light-emit-
ting element, 12 second light-emitting element, 15 driving
circuit, 16 first driving circuit, 17 second driving circuit,
20 light-receiving element 21 first light-receiving element,
22 second light-receiving element, 25 signal processing
circuit, 30 pressure applying part, 31 first pressure ap-
plying part, 32 second pressure applying part, 35 pres-
sure control part, 36 first pressure control part, 37 second
pressure control part, 40 pressure sensor, 45 pump, 50,
a part of auricle, 60 fixing mechanism, 61 suspension
mechanism, 62 temple of eyeglasses, 70 blood-pressure
meter, 80 auricle

(Third embodiment)

[0022] 1 tragus, 2 antitragus, 3 concha auriculae, 4
antihelix, 5 helix, 6 crus anthelicis, 7 crus helicis, 8 cavum
conchae, 11 lamina of tragus, 12 cartilage of acoustic
meatus, 13 antihelix, 14 helix, 15 pina helices, 16 squa-
mous part of temporal bone, 17 incisura cartilaginis mea-
tus acustici externi, 18 tympanic portion of the temporal
bone, 20 living body tissue, 30 living body information
detection apparatus, 31 hollow, 32 fixing mechanism, 41
light-emitting element, 42 light-receiving element, 43 in-
cident light, 44 scattered light, 45 cuff, 46 air pipe, 47
cuff, 48 cuff, 61 air pipe, 62 air pipe

(Forth embodiment)

[0023] 1 tragus, 2 antitragus, 3 concha auriculae, 4
antihelix, 5 helix, 6 crus anthelicis, 7 crus helicis, 8 cavum
conchae, 11 lamina of tragus, 12 cartilage of acoustic
meatus, 13 antihelix, 14 helix, 15 pina helices, 16 squa-
mous part of temporal bone, 17 incisura cartilaginis mea-
tus acustici externi, 18 tympanic portion of the temporal
bone, 30 living body information detection apparatus, 31
first arm, 32 second arm, 33 sensor, 34 sensor, 35 spin-
dle, 36 air pipe, 37 signal line, 38 pinching part, 40 dis-
tance variable mechanism, 41 rotation mechanism, 42
position variable mechanism, 43 length variable mecha-
nism, 44 length variable mechanism, 45 cushion, 46 ear
suspension mechanism, 47 magnet, 48 magnet, 49 light
shielding cover, 50 light shielding cover, 51 light shielding
cover, 52 light shielding cover base, 53 speaker, 55 cuff,
56 cuff, 57 support, 58 support, 61 light-emitting element,
62 light-receiving element, 65 incident light, 66 scattered
light

(Fifth embodiment)

[0024] 1 living body, 12 case, 13 elastic member, 14

pressing surface, 15 side part, 16 air supplying pipe, 17
fixing part, 18, 19 slack, 21 light-emitting element, 22
irradiating light, 23 light-receiving element, 24 scattered
light, 50-62 cuff

(Sixth embodiment)

[0025] 1 living body, 2 tragus, 11 living body informa-
tion detection circuit, 12 case, 13 living body pressing
surface, 14 air pipe, 15 cuff, 16 air pipe, 17 U-shaped
arms, 21 light-emitting element, 22 irradiating light, 23
light-receiving element, 31 light shielding structure, 32
hood, 33 light shielding structure, 34 lens, 43 lens, 51
applied pressure, 61 pressure in artery, 62 maximum
blood pressure, 63 average blood pressure, 71 pulsation
waveform, 72 flat part, 75 pulsation waveform, 76 pulsa-
tion waveform

PREFERRED EMBODIMENTS FOR CARRYING OUT 
THE INVENTION

[0026] In the following, first to seventh embodiments
of the present invention are described.

(First embodiment)

[0027] First, the first embodiment is described.

[Embodiment 1-1]

[0028] Fig.1 shows a configuration of a living body in-
formation collecting apparatus in the embodiment 1-1 of
the present invention. As shown in Fig.1, the living body
information collecting apparatus of this embodiment in-
cludes a hollow frame 1, a holding part 2 for holding the
hollow frame 1 in the external auditory meatus, and a
sensing part 3 that is attached to the hollow frame 1. Fig.
1 shows a state in which the holding part 2 is worn in the
external ear 41. Reference signs in figures in each em-
bodiment in this application are assigned independently
for each embodiment unless otherwise stated.
[0029] In the following, an example of a method for
manufacturing the living body information collecting ap-
paratus is described with reference to Figs.2A-2G each
showing a section view of the living body information col-
lecting apparatus. For manufacturing the living body in-
formation collecting apparatus of this embodiment, a
shape of the external ear 41 and the external auditory
meatus 42 of a subject is made with polymer resin im-
pression material and the like. Of course, a shape appli-
cable for any external ear and external auditory meatus
of any person may be made. Next, based on this model,
a whole shape of the holding part 2 is made with silicone
resin and the like, for example. Further, a part is hollowed
for keeping a route of sound to from the frame 1 as shown
in Fig.2B. Further, a part 19 is cut out so as to be removed
as shown in Fig.2B to place the sensing part 3 as shown
in Fig.2C.
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[0030] When the sensing part 3 is a cylinder, the cy-
lindrical cut-out part 19 is cut out to be removed as shown
in Fig.2D, so as to place the sensing part 3 as shown in
Fig.2E. In addition, when it is necessary that the sensing
part 3 applies a pressure to the external auditory meatus
42, a cut-out part 19 shown in Fig.2F is cut out such that
the sensing part 3 efficiently touches the external auditory
meatus 42, and the sensing part 3 is attached to the hold-
ing part 2 as shown in Fig.2G. An example of a state in
which the holding part 2 is attached to the auricle 40 is
as shown in Fig.2A.
[0031] It is needless to say that the living body infor-
mation collecting apparatus is not limited to one manu-
factured in the manufacturing method described in this
embodiment.
[0032] The operation of the living body information col-
lecting apparatus of this embodiment is described with
reference to Fig.1. A driving circuit (not shown in the fig-
ure) for driving the sensing part 3 and a signal processing
circuit (not shown in the figure) for processing a signal
of a measurement result of the sensing part 3 are con-
nected to the sensing part 3 shown in Fig.1. The driving
circuit sends a driving signal to the sensing part 3, the
sensing part 3 measures living body information and
sends a measurement result to the signal processing cir-
cuit. According to the living body information collecting
apparatus of this configuration, living body information
can be collected without affecting the sense of hearing.
[0033] Fig.3 shows an example of a state in which the
living body information collecting apparatus of this em-
bodiment is worn to a living body. According to the living
body information collecting apparatus that can be worn
as shown in Fig.3, living body information can be contin-
uously collected even in daily life, while performing work
or in sleeping.
[0034] In addition, in the living body information col-
lecting apparatus of this embodiment, since the sensing
part 3 is placed in the external auditory meatus 42 to
measure living body information, the living body informa-
tion collecting apparatus is hard to be affected by distur-
bance such as change of external temperature. Further,
when a sensor related to blood is placed in the sensing
part 3, for example, there is a merit that reproducibility
of a measurement value is good since position relation-
ship with the heart can be always kept constant.
[0035] The shape of the living body information col-
lecting apparatus may be configured such that a part of
the living body information collecting apparatus may in-
clude a shape formed by a cylinder, a cone, a prism, a
pyramid, a truncated cone or a truncated pyramid, and
include a hollow part that is a route of sound in the axial
orientation of the cylinder, the cone, the prism, the pyr-
amid, the truncated cone or the truncated pyramid, and
the sensing part for collecting living body information.
[0036] The orientation of the axis of the cylinder, the
prism, the truncated cone or the truncated pyramid is an
orientation of a line connecting between a top surface
and a bottom surface that are opposite to each other.

The orientation of the axis of the cone or the pyramid is
an orientation of a line connecting an apex and a bottom
surface that is opposed to the apex. The hollow part dose
not necessarily pass through the apex.
[0037] In addition, as shown in Fig.4, the living body
information collecting apparatus of the first embodiment
may be configured without the hollow part.
[0038] According to this living body information collect-
ing apparatus, since the part of the shape formed by the
cylinder, the cone, the prism, the pyramid, the truncated
cone or the truncated pyramid can be inserted into the
external auditory meatus, living body information can be
collected while the apparatus is inserted in the external
auditory meatus. In addition, since the hollow part is pro-
vided, even though the living body information collecting
apparatus of the present invention is inserted into the
external auditory meatus, living body information can be
continuously collected without impeding hearing. Also in
the living body information collecting apparatus of this
shape, configurations of embodiments described below
can be applied.

[Embodiment 1-2]

[0039] In the following, this embodiment is described
with reference to Fig.5. Fig.5 shows a configuration of
the living body information collecting apparatus of this
embodiment. As shown in Fig.5, the living body informa-
tion collecting apparatus of this embodiment includes a
hollow frame 1, a holding part 2 for holding the hollow
frame 1 to the external auditory meatus, a sensing part
3 attached to the hollow frame 1, and a drive controlling
part 4 for performing drive control for the sensing part 3
and processing a signal from the sensing part. The drive
controlling part 4 is connected to the sensing part 3 via
the signal line.
[0040] Next, operation of the living body information
collecting apparatus of this embodiment is described.
The configuration including the hollow frame 1, the hold-
ing part 2 and the sensing part 3 is the same as that of
the before-mentioned living body information collecting
apparatus. A display part (not shown in the figure) for
displaying a measurement result can be connected to
the drive controlling part 4 shown in Fig.5. A drive signal
is sent to the sensing part 3 via the drive controlling part
4, so that the sensing part 3 measures living body infor-
mation and sends a measurement result to the drive con-
trolling part 4. The drive controlling part 4 processes the
signal of the measurement result of the sensing part 3,
and displays the result on the display part (not shown in
the figure) provided in the outside. In Fig.5, although the
drive controlling part 4 is shown in the outside of the hold-
ing part 2, this is for the sake of explanation of the con-
figuration and operation. The drive controlling part 4 can
be downsized very much as an LSI so that it can be in-
stalled in the holding part 2. As mentioned above, the
living body information collecting apparatus of this em-
bodiment can easily measure and collect living body in-
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formation.
[0041] According to the living body information collect-
ing apparatus that can be worn in the way as shown in
Fig.5, a connection line between the sensing part 3 and
the drive controlling part 4 is not necessary. Thus, the
living body information can be continuously collected
while performing daily life or work and while sleeping.
When the sensing part includes a plurality of sensors,
the effect obtained by decreasing the connection line be-
tween the sensing part 3 and the drive controlling part 4
further increases.

[Embodiment 1-3]

[0042] In the following, the embodiment 1-3 of the
present invention is described with reference to Fig.6.
Fig.6 shows a configuration of this embodiment of the
living body information collecting apparatus. As shown
in Fig.6, the living body information collecting apparatus
of this embodiment includes a hollow frame 1, a holding
part 2 for holding the hollow frame 1 to the external au-
ditory meatus, a sensing part 3 attached to the hollow
frame 1, a drive controlling part 4 for performing drive
control for the sensing part 3 and processing a signal
from the sensing part, and a transmission part 5 for trans-
mitting information processed by the drive controlling
part. Configurations and operations of the hollow frame
1, the holding part 2, the sensing part 3, and the drive
controlling part 4 are the same as those of before-men-
tioned embodiments, and the sensing part 3 and the drive
controlling part 4 are connected via a signal line and the
drive controlling part 4 and the transmission part 5 are
connected via a signal line.
[0043] Operation of the living body information collect-
ing apparatus of this embodiment is described. A power
source circuit is connected for providing power source to
the sensing part 3, the drive controlling part 4 and the
transmission part 5. When the transmission part 5 trans-
mits living body information measured by the sensing
part 3 by a wireless signal, optical signal or via the signal
line, a portable terminal, for example, having a function
for receiving the transmitted signal is provided in the out-
side. A drive signal is sent to the sensing part 3 via the
drive controlling part 4, so that the sensing part 3 meas-
ures living body information and sends a measurement
result to the drive controlling part 4. The drive controlling
part 4 processes the signal of the measurement result
sent from the sensing part 3, and sends the process result
to the transmission part 5. The transmission part 5 trans-
mits the process result obtained by processing the meas-
urement result of the living body information to the port-
able terminal by a wireless signal or an optical signal or
via a signal line.
[0044] Fig.6 shows a case in which the transmission
part 5 and the portable terminal transmit the wireless sig-
nal, and Fig.7 shows a case in which the transmission
part 5 and the portable terminal are connected via a signal
line. Although the drive controlling part 4 and the trans-

mission part 5 are shown in the outside of the holding
part 2 in Figs.6 and 7, this configuration is only for the
sake of convenience of explanation for the configuration
and operation of the living body information collecting
apparatus. The drive controlling part 4 and the transmis-
sion part 5 ca be downsized very much using a LSI, and
can be installed in the holding part 2. By transmitting the
living body information to the portable terminal provided
in the outside, the living body information can be dis-
played, for example.
[0045] Fig.8 shows an example of a state for wearing
the living body information collecting apparatus of this
embodiment to a living body. Fig.8A shows a case where
the transmission part 5 is not installed in the holding part
5, and is worn on the neck like a necklace. Fig.8B shows
a case where the transmission part 5 is installed in the
holding part 2. In Figs.8A and 8B, both of PDA type and
wristwatch type are shown as the portable terminal, any
one of them can be used as the portable terminal. By
wearing the transmission part 5 on the neck, load for the
holding part can be decreased so that wearing feeling of
the living body information collecting apparatus can be
improved. When the transmission part 5 can be down-
sized, the number of connection lines can be decreased
by integrating the transmission part 5 with the holding
part.

[Embodiment 1-4]

[0046] In the following, the embodiment 1-4 of the
present invention is described with reference to Fig.9.
This embodiment includes the following three cases.
[0047] In the first case, the power source part 6 is fur-
ther provided in the sensing part 3 of the living body in-
formation collecting apparatus of the embodiment shown
in Fig.1. In the second case, the power source part 6 is
further provided in the sensing part 3 or the drive con-
trolling part 4 of the living body information collecting ap-
paratus of the embodiment shown in Fig.5, and the sens-
ing part 3 and the drive controlling part 4 are connected
by a signal line and a power source line. In the third case,
the power source part 6 is further provided in any one of
the sensing part 3, the drive controlling part 4 and the
transmission part 5 of the living body information collect-
ing apparatus of the embodiment shown in Fig.5, and the
sensing part 3 and the drive controlling part 4 are con-
nected by a signal line and the transmission part 5 and
the power source part 6 are connected by a power source
line. Since these cases are similar, the third case that
represents these cases is described with reference to
Fig.9.
[0048] Fig.9 shows a configuration of the living body
information collecting apparatus of this embodiment. As
shown in Fig.9, the living body information collecting ap-
paratus includes a hollow frame 1, a holding part 2 for
holding the hollow frame 1 to the external auditory mea-
tus, a sensing part 3 attached to the hollow frame 1, a
drive controlling part 4 for performing drive control for the
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sensing part 3 and processing a signal from the sensing
part, a transmission part 5 for transmitting information
processed by the drive controlling part, and a power
source part 9 for providing power to at least one of the
sensing part 3, the drive controlling part 4 and the trans-
mission part 5.
[0049] In Fig.9, the power source part 6 is connected
to each of the sensing part 3, the drive controlling part 4
and the transmission part 5. However, the power source
part 6 can be connected to any one of the sensing part
3, the drive controlling part 4 and the transmission part
5. In addition, although the sensing part 3 and the drive
controlling part 4 are connected via a signal line, and the
drive controlling part 4 and the power source part 6 are
connected via a power source line, Fig.9 shows only the
signal line to avoid complexity.
[0050] Although the drive controlling part 4, the trans-
mission part 5 and the power source part 6 are shown in
the outside of the holding part 2 in Fig.9, the drive con-
trolling part 4, the transmission part 5 and the power
source part 6 can be downsized very much using a LSI,
and can be installed in the holding part 2.
[0051] Operation of the living body information collect-
ing apparatus of this embodiment is described. The op-
eration of the living body information collecting apparatus
of this embodiment is the same as that of the previously
described embodiment except that the power source 6
is provided in any one of the sensing part 3, the drive
controlling part 4 and the transmission part 5 to supply
power to other parts, in which a power source circuit is
connected to each of sensing part 3, the drive controlling
part 4 and the transmission part 5 to supply power from
the outside in the operation of the living body information
collecting apparatus in the previous embodiment.
[0052] Fig.10 shows an example for wearing the living
body information collecting apparatus to a living body.
Fig.10A shows a case where the transmission part 5 is
provided with the power source part 6, and the transmis-
sion part 5 and the power source part 6 are worn on the
neck like a necklace. Fig. 10B shows a case where the
transmission part 5 and the power source part 6 are in-
stalled in the holding part 2. It is desirable that the power
source part includes a battery to enable the living body
information collecting apparatus to be portable.
[0053] As mentioned above, the living body informa-
tion collecting apparatus can be carried easily, and the
living body information can be measured and collected
continuously or continually.

[Embodiment 1-5]

[0054] The embodiment 1-5 of the present invention
is described with reference to Fig.11. Fig.11 shows the
configuration of the living body information collecting ap-
paratus of this embodiment. Fig.11 shows an enlarged
view of the sensing part 3.
[0055] In Fig.11, the sensing part 3 includes at least
one of a blood pressure sensor 30, a body temperature

sensor 31, a pulse sensor 32, a posture sensor 33, an
acceleration sensor 34, a blood oxygen levels sensor 35,
and an electroencephalogram sensor 36. In addition, in
Fig.11, a signal line 37 for extracting the measurement
result to the outside of the sensing part 3 is connected
to at least one sensor of the blood pressure sensor 30,
the body temperature sensor 31, the pulse sensor 32,
the posture sensor 33, the acceleration sensor 34, the
blood oxygen levels sensor 35, and the electroencepha-
logram sensor 36 included in the sensing part 3. Fig.11
shows one line as the signal line 37. But, this is for the
sake of convenience for avoiding complexity of the figure,
and Fig.11 means that there may be a case where plural
signal lines of plural sensors included in the sensing part
3 are included in the signal line 37.
[0056] A concrete example of the sensors of the sens-
ing part 3 of Fig.11 is described. The blood pressure sen-
sor 30 can be configured by a sensor for applying a pres-
sure to the external auditory meatus 42, emitting a laser
beam by a light-emitting element to a part to which the
pressure is applied in the external auditory meatus 42,
receiving a reflected light from the external auditory mea-
tus 42 by a photoreceptor, measuring a pulse waveform
of a blood-vessel in the external auditory meatus 42 by
the reflected light, and measuring a blood pressure from
the pulse waveform. The body temperature sensor 31
may be formed by a thermometer using a thermistor, for
example. The pulse sensor 32 may measure the pulse
based on pulsation of the external auditory meatus 42
using a vibration meter or may measure the pulse at the
same time from pulsation waveform when the blood pres-
sure sensor measures a blood pressure based on the
pulsation waveform. The posture sensor 33 may be a
sensor for measuring the amount of tilt in each of three
axis orientations of back and forth, right and left, and up
and down by attaching a weight to a spring material and
by measuring amount of movement in each of three axis
orientations of back and forth, right and left, and up and
down by gravity. The blood oxygen levels sensor 35 may
be configured by a sensor that emmits laser beams of
two wavelengths of 850nm and 1200nm to the external
auditory meatus 42, measures each of reflected light
amounts to obtain blood oxygen levels using difference
of absorption amounts of laser beams due to hemoglobin
in the blood between the two wavelengths. The electro-
encephalogram sensor 36 may be configured by a sensor
that detects change of potential of external auditory mea-
tus 42, or detects change of an electric field.
[0057] The blood pressure sensor 30, the body tem-
perature sensor 31, the pulse sensor 32, the posture sen-
sor 33, the acceleration sensor 34, the blood oxygen lev-
els sensor 35, and the electroencephalogram sensor 36
can be downsized using micromachine technology and
LSI technology, so that these can be placed in the sens-
ing part 3. The sensing part 3 may install at least one of
the various sensors or may install plural sensors.
[0058] Operation of the living body information collect-
ing apparatus of this embodiment is the same as that of
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the before-mentioned living body information collecting
apparatus. As mentioned above, the living body informa-
tion collecting apparatus of this embodiment can meas-
ure and collect various living body information.

[Embodiment 1-6]

[0059] In the following, the embodiment 1-6 of the
present invention is described with reference to Fig.12.
Fig.12 shows a configuration of the living body informa-
tion collecting apparatus of the this embodiment. The liv-
ing body information collecting apparatus of this embod-
iment further includes a suspension part 7 for suspending
the holding part 2 from the external ear 40 with respect
to the living body information collecting apparatus de-
scribed in the embodiments 1-1 - 1-5. This embodiment
can be applied similarly to each living body information
collecting apparatus, a common example shown in Fig.
12 is described.
[0060] In Fig.12, the holding part 2 is suspended from
the auricle 40 by the suspension part 7. In addition, in
Fig.12, the auricle 40 is drawn as a transparent image
for clearly showing the shape of the suspension part 7.
The shape of the suspension part 7 may be one that
surrounds the auricle 40 to the occipital side as shown
in Fig.12A. Alternatively, the shape may be one that sur-
rounds the auricle 40 to the face side as shown in Fig.
12B, or may be a circle-like shape or a linear shape.
[0061] Operation of the living body information collect-
ing apparatus of this embodiment is the same as the living
body information collecting apparatuses described in the
before-mentioned embodiments 1-1 - 1-5. Since the liv-
ing body information collecting apparatus of this embod-
iment is stably fixed to the auricle 40, weight load to the
holding part can be decreased.

[Embodiment 1-7]

[0062] Fig.13 is a figure showing a configuration of the
sensing part 3 in the embodiment 1-7. As shown in the
figure, in the embodiment 1-7, the blood pressure sensor
30 includes at least a pair of a light-emitting element 20
and a light-receiving element 21, a pressure generation
mechanism 22 and a pressure detection mechanism 23
to measure a blood pressure using these elements. Be-
fore describing the blood-pressure meter of the embod-
iment 1-7, principles 1 and 2 for measuring a blood pres-
sure used here are described.

[Principle 1 of blood pressure measurement]

[0063] First, the principle 1 for measuring the blood
pressure is described with reference to Figs.14 and 15.
[0064] Fig.14 shows relationship among a blood pres-
sure waveform 110, a pressure 114 of a pressure apply-
ing part when applying a pressure to a part of a human
body, and a pulsation waveform 120 at the pressure ap-
plying part.

[0065] As shown in the blood pressure waveform 110,
the blood pressure changes like gentle undulation in
whole while showing a sawtooth waveform due to heart
action. This blood pressure waveform 110 is shown for
the sake of explanation of the principle of blood pressure
measurement, and can be measured by a precision blood
pressure measuring device inserted into a blood vessel.
But, this blood pressure waveform 110 is not one meas-
ured by a conventional blood pressure measuring device
that performs measurement from the outside of the hu-
man body.
[0066] First, when the pressure of the pressure apply-
ing part is gradually decreased from a state in which blood
flow is stopped by applying adequately high pressure to
the part of the human body, the pressure decreases as
time passes.
[0067] The pulsation waveform 120 shown in Fig.14 is
a pulsation waveform of a blood vessel at the part of the
human body measured in the above-mentioned pressure
decreasing step. When the pressure 114 of the pressure
applying part is adequately high, the blood flow stops so
that the pulsation waveform 120 of the blood vessel
scarcely appears. But, as the pressure 114 of the pres-
sure applying part decreases, a small triangle-like pulsa-
tion waveform appears. A time point when the pulsation
waveform 120 of the blood vessel appears is shown as
A point 121 in Fig.14. Further, as the pressure 114 of the
pressure applying part decreases, the amplitude of the
pulsation waveform 120 increases so that it becomes the
maximum value at B point 122. As the pressure 114 of
the pressure applying part further decreases, after the
amplitude of the pulsation waveform 120 gradually de-
creases, the top part of the pulsation waveform 120 be-
comes constant to show flat state. After the top part of
the pulsation waveform 120 becomes the constant value,
the bottom part of the pulsation waveform 120 also
changes to a constant value from a decreasing state. A
time point when the value of the bottom part of the pul-
sation waveform 120 changes to the constant value is
shown as C point 123. In addition, the maximum blood
pressure 111, the average blood pressure 112 and the
minimum blood pressure 113 that are explained next are
shown in Fig.14. In the step of decrease of the pressure
114 of the pressure applying part, a value of the pressure
114 of the pressure applying part corresponding to the
A point 121 that is the change point appearing in the
pulsation waveform 120 is the maximum blood pressure
111, the value of the pressure 114 of the pressure ap-
plying part corresponding to B point 122 is the average
blood pressure 112, and the value of the pressure 114
of the pressure applying part corresponding to the C point
123 is the minimum blood pressure 113.
[0068] Fig.15 is one showing only the pulsation wave-
form 120 of Fig.14 again for explaining the feature of the
pulsation waveform 120. (a), (b) and (c) in Fig.15 are
enlarged views of the pulsation waveform 120 of the A
point 121, B point 122 and C point 123 respectively. More
specifically, each of (a), (b) and (c) in Fig.15 shows, by
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a solid line, a period of pulse-like waveform forming the
pulsation waveform corresponding to one of the A point
121, B point 122 and C point 123 of Fig.14, and shows
an adjacent pulse-like waveform by a dotted line.
[0069] When viewing each of the pulse-like waveforms
forming the pulsation waveform 120, near the A point 121
corresponding to the maximum blood pressure, the
greater part is flat and there is a small triangle-like pulse
having a small amplitude as the pulse-like waveform in-
dicated as (a). As the time becomes closer to the B point
122 corresponding to the average blood presser, the top
part of the triangle becomes sharp and the flat part de-
creases. At the B point 122, as shown in (b), time occu-
pations of the flat part and the triangle are approximately
the same, and the pulse-like waveform can be said to be
a shape obtained by cutting out lower half part of a trian-
gular wave that vibrates up and down. Further, as the
time becomes closer to the C point 123 corresponding
to the minimum blood pressure 113, the pulse-like wave-
form forming the pulsation waveform 120 is resembling
a triangular wave in shape, and at the C point 123, the
rising part of the pulse-like waveform comes close to ver-
tical and the falling part becomes gentle as shown in (c).
Accordingly, each of the pulse-like waveforms forming
the pulsation waveform 120 shows a shape having a very
remarkable feature within the range from the A point 121
corresponding to the maximum blood pressure to the C
point 123 corresponding to the minimum blood pressure.
[0070] It is known that, when the blood pressure
changes, only the amplitude of the pulsation waveform
120 changes but the shape does not change. That is, in
Fig.14, when the blood pressure as a whole changes to
higher blood pressure side so that the blood pressure
waveform 110 moves to higher side as a whole, the am-
plitude of the pulsation waveform 120 increases. On the
other hand, when the blood pressure as a whole changes
to lower blood pressure side so that the blood pressure
waveform 110 moves to lower side as a whole, the am-
plitude of the pulsation waveform 120 decreases. How-
ever, the shape of the waveform is kept similar. There-
fore, by comparing a waveform of one period of the pulse-
like waveform forming the pulsation waveform measured
at an arbitrary time point with each pulse-like waveform
forming the pulsation waveform 120 shown in Fig.15, it
can be determined which level the measured waveform
corresponds to between the maximum blood pressure
and the minimum blood pressure.
[0071] Blood pressure measurement when decreas-
ing the pressure is described as mentioned above with
reference to Figs.14 and 15. By the way, change of the
pulsation waveform for the pressure when gradually in-
creasing the pressure can be also explained based on
the same principle, and blood pressure measurement
can be performed in the same way. This can be applied
to all embodiments of the specification of this application.
[0072] In the following, for reference purposes, a con-
ventional blood pressure measurement method using a
blood pressure measurement apparatus described in the

non-patent document 2 shown in Fig.16 is described.
This blood pressure measurement apparatus is config-
ured by a pressure applying part 100, a pressure applying
pump 101, a pulsation measuring part 102 for measuring
the pulsation waveform of a blood vessel, a pulsation
displaying part 103 for displaying the pulsation waveform
of a blood vessel, a pressure measuring part 104, and a
pressure displaying part 105. In Fig.16, the pressure ap-
plying part 100 attached to a part 200 of the human body
applies pressure to the part 200 of the human body using
a pressure supplied from the pressure applying pump
101. The pressure measuring part 104 measures the
pressure applied to the part 200 of the human body by
the pressure applying part 100, and the value of the pres-
sure is displayed on the pressure displaying part 105.
The pulsation measuring part 102 measures the pulsa-
tion waveform of the blood vessel of the part 200 of the
human body that is pressurized, and displays the pulsa-
tion waveform on the pulsation displaying part 103.
[0073] In the conventional technology, the size of the
pulsation waveform 120 that changes in a step to grad-
ually decrease the pressure 114 of the pressure applying
part from a pressure adequately high for stopping the
blood flow, that is, an amount corresponding to pulsation
waveform signal amplitude of the pulsation waveform
120 is determined as loudness of sound by hearing with
an ear using a stethoscope. Or the pulsation waveform
signal amplitude of the pulsation waveform 120 is meas-
ured by electronically detecting it and displaying it. By
these methods and the like, the A point 121 correspond-
ing to the maximum blood pressure 111 and the C point
123 corresponding to the minimum blood pressure 113
are determined, and by measuring the pressure applied
to the part of the human body at the time points, and the
maximum blood pressure 111 and the minimum blood
pressure 113 are measured.

[Principle 2 of blood pressure measurement]

[0074] Next, the principle 2 of the blood pressure
measurement is described with reference to Fig.17.
[0075] Fig.17 is a figure showing change of the pulsa-
tion waveform when applying different pressures respec-
tively to a part and another part of the human body. In
Fig.17, the pulsation waveform X 131 shows a waveform
of a part pressurized by a relatively high pressure, and
a pulsation waveform Y 132 shows a waveform of another
part pressurized by a relatively low pressure. The blood
pressure changes as shown as a blood pressure wave-
form 130. A time point TX 133 shows a time point when
the waveform of the pulsation waveform X 131 rises, the
time point TY 134 shows a time point when the waveform
of the pulsation waveform Y 132 rises, and the rising time
difference 135 shows a difference between the time point
TX 133 and a time point TY 134.
[0076] As shown in Fig.17, the pulsation when the
pressure of the pressure applying part is high forms a
triangle having a short base, and the pulsation when the
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pressure of the pressure applying part is low becomes a
triangle having a long base. In addition, the time point at
which the pulsation waveform rises when the pressure
of the pressure applying part is high delays with respect
to the time point at which the pulsation waveform rises
when the pressure of the pressure applying part is low.
There is correspondence relationship between a differ-
ence between the rising time points, that is, the rising
time difference 135 and a difference between the pres-
sure of the pressure applying part at the time when the
pulsation waveform X 131 is measured and the pressure
of the pressure applying part when the pulsation wave-
form Y 132 is measured. Therefore, for example, by
measuring the pressure of the pressure applying part at
the time when the pulsation waveform X 131 is measured
and the rising time difference 135, the pressure of the
pressure applying part at the time when the pulsation
waveform Y 132 is measured, that is, the blood pressure
at the time can be measured. By measuring a pulsation
waveform at a referred part of the human body based on
the above-principle, another part of the human body can
be measured.
[0077] That is, with respect to the pulsation waveform
at the part of the human body when a predetermined
pressure is applied to the part of the human body, each
rising time difference of the pulsation waveform when
various pressures (plural pressures from the maximum
blood pressure level to the minimum blood pressure level
shown in Fig.14, for example) are applied at another part
of the human body is held by associating the time differ-
ence with the pressure (or relative blood pressure level
assuming that the maximum blood pressure is 100 and
the minimum blood pressure is 0) applied to the another
part of the human body. Such data are held for various
references. Accordingly, by measuring the pulsation
waveform at the referred part of the human body, a blood
pressure level of the blood pressure of the another part
of the human body can be measured from the pulsation
waveform of the another part of the human body.

[Explanation of embodiment 1-7]

[0078] In the following, the embodiment 1-7 of the
present invention is described with reference to Fig.13.
In Fig.13, when the sensing part 3 of the living body in-
formation collecting apparatus is the blood pressure sen-
sor 30 in this embodiment, the blood pressure sensor 30
includes at least a pair of a light-emitting element 20 and
a light-receiving element 21, a pressure generation
mechanism 22 and a pressure detection mechanism 23.
[0079] Although Fig.13 shows the blood pressure sen-
sor 30, the body temperature sensor 31, the pulse sensor
32, the posture sensor 33, the acceleration sensor 34,
the blood oxygen levels sensor 35, and the electroen-
cephalogram sensor 36 that are placed in the sensing
part 3 of the living body information collecting apparatus
of this embodiment, all of these sensors are not neces-
sarily placed as mentioned before.

[0080] In a configuration example of the blood pres-
sure sensor 30 that may be placed in the sensing part 3
of the living body information collecting apparatus shown
in Fig.13, the blood pressure sensor 30 includes a pres-
sure applying function for applying a pressure on the ex-
ternal auditory meatus 42, and the light-emitting element
20 and the light-receiving element 21 are placed at the
external auditory meatus 42 side of the part on which the
pressure is applied. The light-emitting element 20 and
the light-receiving element 21 are placed adjacent to
each other such that, each of the light-emitting surface
of the light-emitting element 20 and the light-receiving
surface of the light receiving element 21 is directed to
the external auditory meatus 42 side, so that, when the
light-emitting element 20 emits a laser beam and the like
and the emitted light is reflected by the external auditory
meatus 42, the reflected light is received by the light-
receiving element 21.
[0081] Fig.13 shows an example where one pair of the
light-emitting element 20 and the light-receiving element
21 are placed. Also when more than one pairs of light-
emitting element and light-receiving element are placed,
they are placed on the external auditory meatus 42 side
in the part on which a pressure is applied by the blood
pressure sensor 30 while position relationship similar to
that of the light-emitting element 20 and the light-receiv-
ing element 21 is kept. The pressure generation mech-
anism 22 and the pressure detection mechanism 23 are
placed in the outside of the pressure applying part, and
each of the pressure detection mechanism 22 and the
detection mechanism 23 are connected to the outside of
the holding part 2 via a signal line. When the pressure
generation mechanism 22 receives an instruction signal
via the signal line, the pressure generation mechanism
22 generates an instructed pressure and supplies the
pressure to a pressure applying part of the blood pressure
sensor 30. The pressure detection mechanism 23 has a
function for measuring the pressure generated by the
pressure generation mechanism 22 and sending the re-
sult via the signal line.
[0082] Fig.18 shows another structure example of the
living body information collecting apparatus including the
blood pressure sensor. This living body information col-
lecting apparatus includes a hollow cylinder frame 8 hav-
ing a holding part 2 at the back part, and a sensing part
1 having a pressure applying part 14 and light receiving
and emitting parts 9 and 10 in the frame part that touches
the meatal.
[0083] In the pressure applying part 14, a concave part
formed like a concentric circle with respect to the frame
axis around the frame 8 and an air receiver composed
of elastic member placed at the concave part are formed.
When air is supplied and released via the pressure ap-
plying pipe, the elastic member is displaced to the outside
in the diameter direction of the frame so that the member
evenly pressurizes the meatal wall. For the pressure ap-
plying part, a structure of covering the opening of the
concave part formed in the periphery part of the frame
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with the elastic member, or a structure of fixing a dough-
nut-like air belt at the concave part can be adopted. In
addition, the pressure applying part can be realized with-
out using such air system by placing a micro actuator
such as piezo-actuator, shape memory alloy and the like
in the concave part. In addition, as the actuator, a me-
chanical one using oil pressure or water pressure can be
used.
[0084] In addition, the shape of the frame 8 is not lim-
ited to the hollow cylinder shape. It is adequate that the
frame can be inserted into the meatal (column, cone,
pyramid, prism, truncated cone, truncated pyramid and
the like, for example). In addition, the direction in which
the pressure applying part expands is not necessarily
concentric and all-around. The blood pressure can be
measured if the pressure applying part expands to at
least one direction to the outside from the center.
[0085] Operation when a pair of the light-emitting ele-
ment 20 and the light-receiving element 21 is placed in
the living body information collecting apparatus of this
embodiment shown in Fig.13 is described. The operation
also applies to the structure shown in Fig.18. The signal
lines of Fig.13 are connected to a driving circuit of the
light-emitting element 20, a signal processing circuit for
processing the receiving signal of the receiving element
21 and for displaying the waveform, a control circuit of
the pressure generation mechanism 22, a display circuit
of the measurement result of the pressure detection
mechanism 23. By the way, the driving circuit, the signal
processing circuit and the control circuit can be included
in the drive control part 4 shown in Fig.5 and the like.
[0086] The control circuit controls the pressure gener-
ation mechanism 22 to cause it to generate an arbitrary
pressure so that the pressure applying part of the blood
pressure sensor 30 applies a pressure. The pressure de-
tection mechanism 23 measures the pressure generated
by the pressure generation mechanism 22, sends the
result to the display circuit, and the display circuit displays
the measurement value of the pressure. The driving cir-
cuit drives the light-emitting element 20. The light-emit-
ting element 20 emits a laser beam and the like to the
external auditory meatus 42, and the light-receiving ele-
ment 21 receives reflected light reflected from the exter-
nal auditory meatus 42.
[0087] The amount or frequency of the reflected light
reflected from blood vessel on the surface or in the inside
of the external auditory meatus 42 changes due to pul-
sation of the blood vessel on the surface or in the inside
of the external auditory meatus 42. The light-receiving
element 21 converts the change of the received reflected
light into an electrical signal, and sends the signal to the
signal processing circuit via the signal line. The signal
processing circuit measures the pulsation waveform of
the external auditory meatus 42 based on the change of
the received reflected light, and displays the pulsation
waveform.
[0088] From the principle 1 of the blood pressure
measurement, it can be determined which level the dis-

played pulsation waveform corresponds to between the
maximum blood pressure and the minimum blood pres-
sure, and a pressure measured by the pressure detection
mechanism 23 at the time and displayed by the display
circuit is the blood pressure corresponding to the level.
In addition, the signal processing circuit may store rela-
tionship between reference pulsation waveform and
blood pressure level so that the blood pressure level can
be displayed by comparing measured pulsation wave-
form and reference waveform. Further, by changing the
pressure generated by the pressure generation mecha-
nism 22 by the control circuit, blood pressure of arbitrary
level between the maximum blood pressure and the min-
imum blood pressure can be measured. In addition, by
using the principle 2 of the blood pressure measurement,
when two pairs of light-emitting element and light-receiv-
ing element are placed, blood pressure measurement is
available using difference between rising time points of
waveforms measured by each pair.
[0089] Further, when placing many light-emitting ele-
ments and light-receiving elements, by statistically
processing pulsation waveforms measured by each pair
of light-emitting element and light-receiving element,
measurement accuracy can be improved by decreasing
noise. Accordingly, the living body information collecting
apparatus of the embodiment of the present invention
can easily measure and collect living body information.

[Embodiment 1-8]

[0090] In the following, the embodiment 1-8 is de-
scribed with reference to Fig.19. Fig.19 shows a config-
uration of the living body information collecting system
of this embodiment. The living body information collecting
system of this embodiment is a living body information
collecting system including a portable terminal 8 and the
before-mentioned living body information collecting ap-
paratus. The portable terminal 8 includes a terminal re-
ceiving part 9 for performing receive processing on infor-
mation from the transmission part 5, and a display part
10 for displaying information from the terminal receiving
part 9.
[0091] In Fig.19, the living body information collecting
apparatus is the same as the living body information col-
lecting apparatus described with reference to Fig.9. Al-
though the power source part 6 is connected to each of
the sensing part 3, the drive control part 4 and the trans-
mission part 5, this is for the sake of explanation and Fig.
9 means that the power source 6 is connected to any one
of the sensing part 3, the drive control part 4 and the
transmission part 5 in the same way as the living body
information collecting apparatus shown in Fig.9. By the
way, as the living body information collecting apparatus,
each apparatus for measuring living body information de-
scribed in other embodiments in this specification can be
applied.
[0092] In the mobile terminal 8, the terminal receiving
part 9 and the display part 10 are connected via a signal
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line. Each of the transmission part 5 of the living body
information collecting apparatus and the terminal receiv-
ing part 9 included in the mobile terminal 8 has means
for performing communications using a wireless signal
or an optical signal, or they are connected by a signal line.
[0093] Operation of the living body information collect-
ing system of this embodiment is described. The living
body information collecting system of this embodiment
measures living body information similarly to the before-
mentioned living body information collecting apparatus,
and the transmission part 5 sends the measurement re-
sult using a wireless signal or an optical signal, or via a
signal line to the potable terminal 8. The potable terminal
8 receives this signal by the included terminal receiving
part 9, and performs processing and displays data on the
display part 10.
[0094] As mentioned above, the living body informa-
tion collecting system of this embodiment can display
collected living body information on the portable terminal.

[Embodiment 1-9]

[0095] In the following, the embodiment 1-9 of the
present invention is described with reference to Fig.20.
Fig.20 shows a configuration of the living body informa-
tion collecting system of this embodiment. The living body
information collecting system of this embodiment is a liv-
ing body information collecting system including a port-
able terminal 8 and the before-mentioned living body in-
formation collecting apparatus. The portable terminal 8
includes a terminal receiving part 9 for performing receive
processing on information from the transmission part 5,
and a communication part 11 for transmitting a signal
from the terminal receiving part 9 to an information
processing apparatus 50 via a communication network
51.
[0096] In Fig.20, although the power source part 6 is
connected to each of the sensing part 3, the drive control
part 4 and the transmission part 5, this is for the sake of
explanation and Fig.9 means that the power source 6 is
connected to any one of the sensing part 3, the drive
control part 4 and the transmission part 5 in the same
way as the living body information collecting apparatus
shown in Fig.9. In the portable terminal 8, the terminal
receiving part 9 and the communication part 11 is con-
nected via a signal line. Each of the transmission part 5
of the living body information collecting apparatus and
the terminal receiving part 9 included in the mobile ter-
minal 8, and each of communication part 11 in the port-
able terminal 8 and the communication network 51 has
means for performing communication using a wireless
signal or an optical signal, or they are connected by a
signal line.
[0097] The information processing apparatus 50 is
connected to the communication network 51. The com-
munication network 51 may be a relatively small-scale
communication network in a clinic, or may be a large-
scale communication network such as the Internet. Fur-

ther, the information processing apparatus 50 may be a
small-scale personal computer or may be a large-scale
information processing apparatus. The information
processing apparatus 50 includes a function for collecting
living body information.
[0098] Operation of the living body information collect-
ing system of this embodiment is described. The living
body information collecting system of this embodiment
measures living body information in the same way as the
before-mentioned living body information collecting ap-
paratus. The transmission part 5 sends the measurement
result to the portable terminal 8 via a wireless signal or
an optical signal or via a signal line. The portable terminal
8 performs receive processing for the information using
the included terminal receiving part 9, and sends the in-
formation to the information processing apparatus via the
communication network 51 by the communication part
11, so that the information processing apparatus 50 can
collect the receiving living body information. As described
above, the living body information collecting system of
this embodiment can send collected living body informa-
tion to a remote information processing apparatus.
[0099] As mentioned above, by sending the measure-
ment result of the living body information to the remote
information processing apparatus via the communication
network so as to collect the living body information, the
storing apparatus of the portable terminal can be down-
sized so that customer convenience improves. Further,
for example, it becomes possible for an expert to observe
change of health state by collectively collecting past
measurement data, and it becomes possible to perform
analysis such as comparison with standard data of
healthy persons.

[Embodiment 1-10]

[0100] In the following, the embodiment 1-10 of the
present invention is described with reference to Fig.21.
Fig.21 shows a configuration of the living body informa-
tion collecting system of this embodiment. The living body
information collecting system of this embodiment is a liv-
ing body information collecting system including a port-
able terminal 8 and the before-mentioned living body in-
formation collecting apparatus. The portable terminal 8
includes a terminal receiving part 9 for performing receive
processing on information from the transmission part 5,
a communication part 11 for transmitting a signal from
the terminal receiving part 9 to an information processing
apparatus 50 via a communication network 51, and a
display part 10 for displaying information from the termi-
nal receiving part 9.
[0101] In Fig.21, although the power source part 6 is
connected to each of the sensing part 3, the drive control
part 4 and the transmission part 5, this is for the sake of
explanation and Fig.9 means that the power source 6 is
connected to any one of the sensing part 3, the drive
control part 4 and the transmission part 5 in the same
way as the living body information collecting apparatus
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shown in Fig.9. In the portable terminal 8, the terminal
receiving part 9 is connected to the communication part
11 and the display part 10 via signal lines. Each of the
transmission part 5 of the living body information collect-
ing apparatus and the terminal receiving part 9 included
in the mobile terminal 8, and each of communication part
11 in the portable terminal 8 and the communication net-
work 51 has means for performing communication using
a wireless signal or an optical signal, or they are con-
nected by a signal line.
[0102] The information processing apparatus 50 is
connected to the communication network 51. The com-
munication network 51 may be a relatively small-scale
communication network in a clinic, or may be a large-
scale communication network such as the Internet. Fur-
ther, the information processing apparatus 50 may be a
small-scale personal computer or may be a large-scale
information processing apparatus. The information
processing apparatus 50 includes a function for collecting
living body information.
[0103] Operation of the living body information collect-
ing system of this embodiment is described. The living
body information collecting system of this embodiment
measures living body information in the same way as the
before-mentioned living body information collecting ap-
paratus. The transmission 5 sends the measurement re-
sult to the portable terminal 8 via a wireless signal or an
optical signal or via a signal line. The portable terminal
8 performs receive processing for the information using
the included terminal receiving part 9, and sends the in-
formation to the information processing apparatus 50 via
the communication network 51 by the communication
part 11. At the same time, information from the terminal
receiving part 9 is displayed on the display part 10.
[0104] As described above, the living body information
collecting system of this embodiment can send collected
living body information to a remote information process-
ing apparatus, and the portable terminal can display the
living body information.
[0105] As described above, by sending the measure-
ment result of the living body information to the remote
information processing apparatus via the communication
network so as to collect the living body information, and
at the same time, displaying the information on the port-
able terminal, the measurement result of the current living
body information can be ascertained instantly, and if the
result shows abnormal value, it can be cope with prompt-
ly, so that customer convenience further improves.

[Embodiment 1-11]

[0106] In the following, the embodiment 1-11 of the
present invention is described with reference to Fig.21.
Configuration of the living body information collecting
system of this embodiment is the same as the living body
information collecting system shown in Fig.21.
[0107] Operation of the living body information collect-
ing system of this embodiment is described. The living

body information collecting system of this embodiment
measures living body information in the same way as the
before-mentioned living body information collecting ap-
paratus. The transmission 5 sends the measurement re-
sult to the portable terminal 8 via a wireless signal or an
optical signal or via a signal line. The portable terminal
8 performs receive processing for the information using
the included terminal receiving part 9, and sends the in-
formation to the information processing apparatus 50 via
the communication network 51 by the communication
part 11. At the same time, information from the terminal
receiving part 9 is displayed on the display part 10. Fur-
ther the communication part 11 included in the portable
terminal 8 performs receiving processing for information
sent from the information processing apparatus 50 via
the communication network 51. Examples of information
sent from the information processing apparatus 50 are a
range of healthy status of various living body information,
an instruction to measure additional other living body in-
formation based on a result of analysis for the current
measured value, or an instruction to further perform work-
up.
[0108] As described above, the living body information
collecting system of this embodiment can further receive
instruction from the information processing apparatus via
the communication network. As mentioned above, ac-
cording to the living body information collecting system,
since advanced knowledge stored in the information
processing apparatus can be used by providing the func-
tion of receiving and processing information from the in-
formation processing apparatus by the portable terminal,
further advanced living body information can be meas-
ured so that convenience further improves.

[Embodiment 1-12]

[0109] In the following, the embodiment 1-12 of the
present invention is described with reference to Fig.22.
Configuration of the living body information collecting
system of this embodiment is the same as the living body
information collecting system shown in Fig.21, and the
display part 10 further includes a function for displaying
information from the information processing apparatus
50.
[0110] Operation of the living body information collect-
ing system of this embodiment is described. In the oper-
ation of the living body information, in addition to the op-
eration of the before-described living body information
collecting system, the display part 10 included in the port-
able terminal 8 displays information sent from the infor-
mation processing apparatus 50 via the communication
network 51. Examples of information to be displayed are
a range of healthy status of various living body informa-
tion, an instruction to measure additional other living body
information based on a result of analysis for the current
measured value, or an instruction to further perform work-
up.
[0111] As described above, the living body information
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collecting system of this embodiment can display infor-
mation from the information processing apparatus. As
mentioned above, since the living body information col-
lecting system includes the function for displaying infor-
mation from the information processing apparatus on the
portable terminal, an instruction from the information
processing apparatus can be promptly ascertained and
the instruction can be promptly cope with, so that con-
venience further improves.

[Embodiment 1-13]

[0112] In the following, the embodiment 1-13 of the
present invention is described with reference to Fig.23.
Fig.23 shows configuration of the living body information
collecting system of this embodiment. Compared with
the before-mentioned living body information collecting
system, in the living body information collecting system
of this embodiment, the portable terminal 8 further in-
cludes a terminal transmission part 12 for transmitting
information from the information processing apparatus
50 to the living body information collecting apparatus.
The living body information collecting apparatus further
includes a receiving part 13 for performing receiving
processing on information from the terminal transmission
part 12 and an acoustic part 14 for transmitting informa-
tion received from the receiving part 13 by sound. In Fig.
23, the portable terminal 8 is formed by the terminal re-
ceiving part 9, the display part 10, the communication
part 11 and the terminal transmission part 12.
[0113] Each of the pair of the terminal receiving part 9
of the portable terminal 8 and the transmission part 5 of
the living body information collecting apparatus, the pair
of the terminal transmission part 12 of the portable ter-
minal 8 and the receiving part 13 of the living body infor-
mation collecting apparatus, and the pair of the commu-
nication part 11 of the portable terminal 8 and the com-
munication network 51 includes function for performing
communication using a wireless signal, an optical signal
or via a signal line. The terminal receiving part 9 of the
portable terminal 8 is connected to each of the display
part 10 and the communication part 11 via a signal line.
The communication part 11 is connected to each of the
display part 10 and the terminal transmission part 12 via
a signal line. The receiving part 13 and the acoustic part
14 in the living body information collecting apparatus are
connected via a signal line.
[0114] Operation of the living body information collect-
ing system of this embodiment is described. The living
body information collecting system of this embodiment
measures living body information in the same way as the
before-mentioned living body information collecting ap-
paratus. The result of measurement is sent from the
transmission part 5 to the portable terminal 8. The port-
able terminal 8 receives living body measured informa-
tion transmitted from the transmission part 5 of the living
body information collecting apparatus by the terminal re-
ceiving part 9, displays the living body information on the

display part 10 and sends the living body information to
the communication part 11. The communication part 11
transmits the living body information to the information
processing apparatus 50 via the communication network
51. The information processing apparatus 50 processes
the received measurement result, and sends the result
of processing of the measurement result or information
for instructing next measurement to the communication
part 11 of the portable terminal 8 via the communication
network 51. The communication part 11 receives the in-
formation from the information processing apparatus 50,
displays the information on the display part 10, and sends
the information to the terminal transmission part 12. The
terminal transmission part 12 sends the information to
the receiving part 13 of the living body information col-
lecting apparatus. The receiving part 13 receives this in-
formation and sends it to the acoustic part 14. The acous-
tic part 14 receives this information and outputs as sound.
[0115] Fig.24 shows an example of implementation
and wearing to the living body of the living body informa-
tion collecting apparatus forming the living body informa-
tion collecting system of this embodiment. In Fig.24, the
living body information collecting apparatus forming the
living body information collecting system of this embod-
iment is formed by an acoustic part 14, a transmit and
receive part 15, an acoustic part suspension mechanism
18, a signal line, a pressure supplying pipe 17, a holding
part 2, and a sensing part 3. The transmit and receive
part 15 implements, in its inside, the drive controlling part
4, the transmission part 5, the receiving part 3 and the
power source part 6 shown in Fig.23. Further, the pres-
sure generation mechanism 22 described in the before-
mentioned embodiment can be implemented in its inside.
In this case, the sensing part 3 and the transmit and re-
ceive part 15 are connected by the signal line 16 and the
pressure supplying pipe 17. The acoustic part 14 and the
transmit and receive part 15 are connected by the signal
line and they are integrated, and they are suspended
from the auricle 40 by the acoustic part suspension mech-
anism 18.
[0116] The living body information collecting system
of this embodiment can transmits information from the
information processing apparatus to a human by sound.
The apparatus can be used as a conventional headphone
for music. As mentioned above, since the living body in-
formation collecting system transmits information from
the information processing apparatus by sound, a subject
can easily ascertain information from the information
processing apparatus.
[0117] Further, Fig.25 shows an implementation ex-
ample of the holding part 2 of the living body information
collecting apparatus of the living body information col-
lecting system of the before-mentioned embodiments 1-1
- 1-13. In Fig.25, the holding part 2 includes a sensing
part 3, a drive controlling part 4, a transmission part 5, a
receiving part 13, an antenna 52, a power source part 6,
a pressure generation mechanism 22 and a pressure de-
tection mechanism 23. In addition, the power source part
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6 supplies power to the drive controlling part 4, the re-
ceiving part 13, the transmission part 5, the pressure gen-
eration mechanism 22 and the sensing part 3. The drive
controlling part 4 is connected to the receiving part 13,
the transmission part 5, the pressure generation mech-
anism 22, the pressure detection mechanism 23, and the
sensing part 3 by the signal lines 16. The antenna is
necessary when the receiving part 13 or the transmission
part 5 communicates with the portable terminal 8 using
a wireless signal, for example.
[0118] In Fig.25, although the holding part 2 includes
a sensing part 3, a drive controlling part 4, a transmission
part 5, a receiving part 13, an antenna 52, a power source
part 6, a pressure generation mechanism 22 and a pres-
sure detection mechanism 23, it does not mean that all
of these are implemented. Only necessary components
for each of the living body information collecting appara-
tuses of the living body information collecting systems of
each embodiment are implemented.
[0119] By adopting the above implementation, the
holding part 2 can be downsized very much and much
weight reduction can be available, so that long time stable
measurement of living body information can be realized
and convenience improves.
[0120] As mentioned above, according to the first em-
bodiment, the living body information can be collected
while the apparatus is inserted into the external auditory
meatus 42. In addition, since a hollow part is provided,
living body information can be continuously collected
without affecting hearing. The shape can be formed
based on the shape of the eternal ear and the external
auditory meatus.
[0121] In addition, by providing the drive controlling
part and the transmission part to the living body informa-
tion collecting apparatus, a living body information col-
lecting apparatus that can measure living body informa-
tion easily and quickly and that is easy to carry can be
provided.
[0122] In addition, according to the first embodiment,
it becomes possible to measure blood pressure, pulse,
body temperature, posture, acceleration, blood oxygen
levels and electroencephalogram continuously or contin-
ually, and it becomes possible to collect the measure-
ment result remotely, analyze the result based on ad-
vanced knowledge, and to realize various measurement
with high accuracy and with reliability by using remote
instructions.

(Second embodiment)

[0123] Next, the second embodiment of the present
invention is described.

[Embodiment 2-1]

[0124] Fig.26 is a block diagram of a blood-pressure
meter that is the embodiment 2-1 of the present invention.
The blood-pressure meter of the embodiment 2-1 is

formed by a holding frame part 3 for pinching a part 50
of an auricle using a pushing pressure between a first
arm 1 and a second arm 2, a pressure applying part 30
that is provided in the inside of the first arm and that is
pressure-variable, a pair of light-emitting element 10 and
a light-receiving element 20 for measuring light transmit-
tance between the pressure applying part 30 and the
second arm 2, a control part 6, a display part 7, a pressure
sensor 40, a pressure control part 35, a pump 45, a driving
circuit 15, and a signal processing circuit 25. The pres-
sure applying part 30 and the pump 45 are connected by
a pressure supplying pipe 48. The pump 45 and the pres-
sure sensor 40 is connected by a pipe. The light-emitting
element 10 and the driving circuit 15, and, the light re-
ceiving element 20 and the signal processing circuit 25
are respectively connected by a signal line. The holding
frame part 3 is formed by elastic-deformable metal or
plastic or the like such that the holding frame part 3 can
be worn on the auricle by widening the interval between
the first arm 1 and the second arm 2, which is similar to
each holding frame 3 of other embodiments.
[0125] The control part 6 is connected to each of the
pressure control part 35, the driving circuit 15, the signal
processing circuit 25 and the display part 7 by a signal
line. The pressure control part is connected to each of
the pressure sensor 40 and the pump by a signal line.
The pressure-variable pressure applying part 30 placed
in the inside of the first arm 1 and the second arm 2 are
placed so as to pinch the part 50 of the auricle. One of
the pair of the light-emitting element 10 and the light-
receiving element 20 is placed in the inside of the pres-
sure applying part 30, and another is placed in the inside
of the second arm 2. In Fig.26, although the light-emitting
element 10 is placed in the pressure applying part 30 and
the light-receiving element 20 is placed in the second
arm 2, inversely, the light-emitting element 10 may be
placed in the second arm 2 and the light-receiving ele-
ment 20 may be placed in the pressure applying part 30.
The light-emitting element 10 and the light-receiving el-
ement 20 are placed on a line such that they are opposed
to each other. That is, they are placed such that emitted
light of the light-emitting element 10 can be received by
the light-receiving element 2.
[0126] Next, operation of the blood-pressure meter of
the embodiment 2-1 is described. The control part 6 has
a function for performing controls of the whole blood-
pressure meter such as measurement start or end of the
blood-pressure meter. The control part 6 sends a signal
to the pressure control part 35 so as to instruct the pres-
sure control part 35 to drive the pump 45 to apply a pres-
sure to the pressure applying part 30. The pressure con-
trol part 35 sends a signal to the pump 45 so as to instruct
the pump 45 to supply a pressure, instructed by the con-
trol part 6, to the pressure applying part 30 via the pres-
sure supplying pipe 48. The pressure sensor 40 meas-
ures the pressure supplied by the pump 45 to the pres-
sure applying part 30 via the pressure supplying pipe 48,
and transmits the measured result to the pressure con-
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trolling part 35 by the signal line. The pressure control
part 35 controls the pump 45 such that the pressure sup-
plied by the pump 45 that is measured by the pressure
sensor 40 is the same as the pressure instructed by the
control part 6.
[0127] On the other hand, the control part 6 sends a
signal to the driving circuit 15 to instruct the driving circuit
15 to cause the light-emitting element 10 to illuminate.
The driving circuit 15 receives this signal, drives the light-
emitting element 10. The light-emitting element 10 emits
laser light and the like to the part 50 of the auricle. The
emitted light passes through the part 50 of the auricle,
and the light-receiving element 20 receives the transmit-
ted light. The light-receiving element 20 converts the re-
ceived transmitted light into an electrical signal and sends
the signal to the signal processing circuit 25 via the signal
line.
[0128] The signal processing circuit 25 stores relation-
ship between pulsation waveform and (level of) blood
pressure described in "principle 1 of blood pressure
measurement". The signal processing circuit 25 process-
es the electrical signal corresponding to the waveform of
the transmitted light received by the light-receiving ele-
ment 20, and sends the result to the control part 6. The
control part 6 displays the measurement result on the
display part 7.
[0129] A blood pressure is measured using the blood-
pressure meter of this embodiment in the following way.
The light-emitting element 10 emits a light beam such as
a laser light beam to the part 50 of the auricle. When the
emitted light passes through the inside of the part of the
auricle, the emitted light receives change of attenuation
or frequency corresponding to pulsation of the part of the
auricle that repeats expand and contraction due to pul-
sation of a blood vessel. The light-receiving element 20
measures a pulsation waveform based on the change of
the amount of the transmitted light or the change of fre-
quency, converts the pulsation waveform to the electrical
signal and sends the signal to the signal processing cir-
cuit 25.
[0130] The signal processing circuit 25 compares the
pulsation waveform measured by the light-receiving el-
ement 20 with pulsation waveforms that are stored be-
forehand to determine which level the blood pressure at
this time corresponds to between the maximum blood
pressure and the minimum blood pressure, and sends
the result to the control part 6.
[0131] The control part 6 displays a value of the blood
pressure at this time and the level of the blood pressure
between the maximum blood pressure and the minimum
blood pressure on the display part 7 based on the result
received from the signal processing circuit 25 and the
pressure measured by the pressure sensor 40 at the
same time. According to the above-mentioned operation,
the blood-pressure meter of this embodiment measures
the blood pressure. Further, by changing the pressure
applied by the pressure applying part 30 via the pressure
control part 35 by operating the control part 6, a blood

pressure corresponding to any level between the maxi-
mum blood pressure and the minimum blood pressure
can be measured.
[0132] Blood pressure measurement in this embodi-
ment is described more concretely with reference to Fig.
27.
[0133] Fig.27 shows again the pulsation waveform
120, the A point 121 corresponding to the maximum blood
pressure, the B 122 point corresponding to the average
blood pressure, the C point 123 corresponding to the
minimum blood pressure shown in Fig.14. In the table in
Fig.27, the upper row indicates waveform numbers, the
middle row indicates reference waveforms, and the bot-
tom row indicates blood pressure levels. The reference
waveforms in the middle row in the table are obtained by
dividing pulse-like waveforms forming the pulsation
waveform 120 for each period, and arranging the divided
waveforms from the maximum blood pressure side to the
minimum blood pressure side. The waveform numbers
of the upper row are numbers "1, 2, 3, ... " each assigned
to the corresponding reference waveform in the middle
row from the maximum blood pressure side to the mini-
mum blood pressure side. The blood pressure levels in
the bottom row are numbers each proportionally allocat-
ed for a blood pressure level corresponding to a reference
waveform between the maximum blood pressure and the
minimum blood pressure assuming that the waveform
corresponding to the maximum blood pressure, that is,
a waveform of number 1 is 100% and the minimum blood
pressure is 0%. These waveform numbers, reference
waveforms and blood pressure levels are stored in the
signal processing circuit 25 shown in Fig.26.
[0134] The tendency of applied pressure 140 indicates
that the waveform number "1" in the table corresponds
to a case when the applied pressure 114 shown in Fig.
14 is high, and that, the larger the waveform number is,
the lower the applied pressure 114 shown in Fig.14 is low.
[0135] The signal processing circuit 25 searches the
table of Fig.27 to determine what number of reference
waveform the pulsation waveform measured by the light-
receiving element 20 corresponds to.
[0136] The calculation for the search can be performed
in the following way. Each of "measured pulsation wave-
form" in the measured data 141 and the reference pul-
sation waveform are divided to 1000 equal parts on the
time axis, for example, and an amplitude value corre-
sponding to each time is represented by a digital signal.
First, the "measured pulsation waveform" and the refer-
ence waveform of number 1 are compared. In this case,
after making maximum values of both waveforms to be
the same, amplitudes of the both waveforms are com-
pared for each corresponding time. The reason for com-
paring the amplitudes of the both waveforms for each
corresponding time after making maximum values of both
waveforms to be the same is that, it is necessary to com-
pare them using information of shape of pulsation wave-
form since the amplitude of the pulsation waveform
changes due to blood pressure. As a result of the com-
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parison, when a difference is obtained, the difference is
stored. Next, comparison between "measured pulsation
waveform" and reference waveform of number 2 is per-
formed in the same procedure. By repeating such oper-
ation from the reference waveform of number 1 to the
last number, a number of a reference waveform having
a waveform nearest to the "measured pulsation wave-
form" can be searched for.
[0137] In the measurement example of Fig.27, the
waveform nearest to the "measured pulsation waveform"
is the waveform number k in the table of Fig.27, and it is
determined that the blood pressure level corresponding
to this waveform is 75% between the maximum blood
pressure and the minimum blood pressure. In addition,
the measurement example of Fig.27 shows a case in
which the applied pressure in measurement in the meas-
urement data 141 is measured as 130mmHg by the pres-
sure sensor 40 in Fig.26. Therefore, the result of the blood
pressure measurement becomes "75% blood pressure
is 130mmHg" as in the measurement result 142 shown
in Fig.27.
[0138] Another configuration can be adopted by re-
moving the signal processing circuit 25 from the blood-
pressure meter shown in Fig.26. In this case, the pulsa-
tion waveform measured by the light-receiving element
20 is observed by connecting an oscilloscope, for exam-
ple, to the light-receiving element 20, so that an external
apparatus or a human determines which level the pulsa-
tion waveform corresponds to between the maximum
blood pressure and the minimum blood pressure based
on data indicating relationship between pulsation wave-
form and blood pressure being prepared separately to
the blood-pressure meter beforehand. Based on the
pressure measured by the pressure sensor 40, the con-
trol part 6 displays the blood pressure at this time on the
display part 7. Accordingly, the blood pressure can be
measured. Further, by changing the pressure applied by
the pressure applying part 30 via the pressure control
part 35 by operating the control part 6, a blood pressure
corresponding to any level between the maximum blood
pressure and the minimum blood pressure can be meas-
ured.
[0139] Further, a configuration obtained by removing
the pressure control part 35, the pressure sensor 40, the
pump 45, the driving circuit 15, the signal processing cir-
cuit 25, the control part 6 and the display part 7 from the
blood-pressure meter of Fig.26 can be adopted.
[0140] In this blood-pressure meter, a pressure is sup-
plied to the pressure applying part 30 by a pump and the
like that exists in the outside of the blood-pressure meter,
and power and a driving signal are supplied to the light-
emitting element 10 from the outside. In addition, the pul-
sation waveform measured by the light-receiving ele-
ment 20 is observed by connecting an oscilloscope, for
example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure

based on data indicating relationship among pulsation
waveform, the amplitude value and blood pressure being
prepared separately to the blood-pressure meter before-
hand. By changing the pressure applied by the pressure
applying part 30 using an external pump and the like, a
blood pressure corresponding to any level between the
maximum blood pressure and the minimum blood pres-
sure can be measured.

[Embodiment 2-2]

[0141] Next, the embodiment 2-2 of this invention is
described. Fig.28 is a block diagram of a blood-pressure
meter in the embodiment 2-2 of the present invention.
[0142] The blood-pressure meter of the embodiment
2-2 is formed by a holding frame part 3 for pinching a
part 50 of an auricle using a pushing pressure between
a first arm 1 and a second arm 2, a pressure applying
part 30 that is provided in the inside of the first arm 1 and
that is pressure-variable, a fixing part 4 that is provided
in the inside of the second arm 2 and that is fixed on a
part of the auricle, a fixing adjustment part 5 that is pro-
vided with the fixing part at the top and that pushes the
fixing part to the part of the auricle, a pair of light-emitting
element 10 and a light-receiving element 20 for measur-
ing light transmittance between the pressure applying
part 30 and the fixing part 4, a control part 6, a display
part 7, a pressure sensor 40, a pressure control part 35,
a pump 45, a driving circuit 15, and a signal processing
circuit 25. The pressure applying part 30 and the pump
45 are connected by a pressure supplying pipe 48. The
pump 45 and the pressure sensor 40 is connected by a
pipe. The light-emitting element 10 and the driving circuit
15, and, the light receiving element 20 and the signal
processing circuit 25 are respectively connected by a sig-
nal line. The control part 6 is connected to each of the
pressure control part 35, the driving circuit 15, the signal
processing circuit 25 and the display part 7 by a signal
line. The pressure control part 35 is connected to each
of the pressure sensor 40 and the pump 45 by a signal
line. The pressure-variable pressure applying part 30
placed in the inside of the first arm 1 and the fixing part
4 are placed so as to pinch the part 50 of the auricle. The
fixing adjustment part 5 has a function for adjusting an
interval between the pressure applying part 30 and the
fixing part 4. When the pressure applying part 30 and the
fixing part 4 are placed to pinch the part 50 of the auricle,
the fixing adjustment part 5 adjusts the fixing part 4 such
that the fixing part 4 pushes the part 50 of the auricle and
the pressure applying part 30 and the fixing part 4 pinches
the part 50 of the auricle with a proper interval. One of
the pair of the light-emitting element 10 and the light-
receiving element 20 is placed in the inside of the pres-
sure applying part 30, and another is placed in the inside
of the fixing part 4.
[0143] In Fig.28, although the light-emitting element
10 is placed in the pressure applying part 30 and the
light-receiving element 20 is placed in the fixing part 4,
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inversely, the light-emitting element 10 may be placed in
the fixing part 4 and the light-receiving element 20 may
be placed in the pressure applying part 30. The light-
emitting element 10 and the light-receiving element 20
are placed on a line such that they are opposed to each
other. That is, they are placed such that emitted light of
the light-emitting element 10 can be received by the light-
receiving element 20.
[0144] Next, operation of the blood-pressure meter of
this embodiment is described. The control part 6 has a
function for performing controls of the whole blood-pres-
sure meter such as measurement start or end of the
blood-pressure meter. The control part 6 sends a signal
to the pressure control part 35 so as to instruct the pres-
sure control part 35 to drive the pump 45 to apply a pres-
sure to the pressure applying part 30. The pressure con-
trol part 35 sends a signal to the pump 45 so as to instruct
the pump 45 to supply a pressure, instructed by the con-
trol part 6, to the pressure applying part 30 via the pres-
sure supplying pipe 48. The pressure sensor 40 meas-
ures the pressure supplied by the pump 45 to the pres-
sure applying part 30 via the pressure supplying pipe 48,
and transmits the measured result to the pressure con-
trolling part 35 by the signal line. The pressure control
part 35 controls the pump 45 such that the pressure sup-
plied by the pump 45 that is measured by the pressure
sensor 40 is the same as the pressure instructed by the
control part 6. On the other hand, the control part 6 sends
a signal to the driving circuit 15 to instruct the driving
circuit to cause the light-emitting element 10 to illuminate.
The driving circuit 15 receives this signal, drives the light-
emitting element 10. The light-emitting element 10 emits
laser light and the like to a part 50 of the pump 45. The
emitted light passes through the part 50 of the pump 45,
and the light-receiving element 20 receives the transmit-
ted light. The light-receiving element 20 converts the re-
ceived transmitted light into an electrical signal and sends
the signal to the signal processing circuit 25 via the signal
line. The signal processing circuit 25 stores relationship
between pulsation waveform and blood pressure as de-
scribed in the embodiment 2-1. The signal processing
circuit 25 processes the electrical signal corresponding
to the waveform of the transmitted light received by the
light-receiving element 20, and sends the result to the
control part 6. The control part 6 displays the measure-
ment result on the display part 7.
[0145] A blood pressure is measured using the blood-
pressure meter of this embodiment in the following way.
The light-emitting element 10 emits a light beam such as
a laser light beam to the part 50 of the pump 45. When
the emitted light passes through the inside of the part of
the pump 45, the emitted light receives change of atten-
uation or frequency corresponding to pulsation of the part
of the pump 45 that repeats expand and contraction due
to pulsation of a blood vessel. The light-receiving element
20 measures the pulsation waveform based on the
change of the amount of the transmitted light or the
change of frequency, converts the pulsation waveform

to the electrical signal and sends the signal to the signal
processing circuit 25. The signal processing circuit 25
compares the pulsation waveform measured by the light-
receiving element 20 with pulsation waveforms that are
stored beforehand to determine which level the blood
pressure at this time corresponds to between the maxi-
mum blood pressure and the minimum blood pressure,
and sends the result to the control part 6. The control
part 6 displays a value of the blood pressure at this time
and the level of the blood pressure between the maximum
blood pressure and the minimum blood pressure on the
display part 7 based on the result received from the signal
processing circuit 25 and the pressure measured by the
pressure sensor 40 at the same time.
[0146] According to the above-mentioned operation,
the blood-pressure meter of this embodiment measures
the blood pressure. Further, by changing the pressure
applied by the pressure applying part 30 via the pressure
control part 35 by operating the control part 6, a blood
pressure corresponding to any level between the maxi-
mum blood pressure and the minimum blood pressure
can be measured.
[0147] As mentioned above, according to this embod-
iment, the fixing adjustment part 5 adjusts the interval
between the pressure applying part 30 and the fixing part
4 according to individual variation of thickness of the part
50 of the auricle. Therefore, useless operation of the
pump 45 can be eliminated so that there is a merit that
the capacity of the pump 45 can be decreased.
[0148] Another configuration can be adopted by re-
moving the signal processing circuit 25 from the blood-
pressure meter shown in Fig.28. In this case, the pulsa-
tion waveform measured by the light-receiving element
20 is observed by connecting an oscilloscope, for exam-
ple, to the light-receiving element 20, so that an external
apparatus or a human determines which level the pulsa-
tion waveform corresponds to between the maximum
blood pressure and the minimum blood pressure based
on data indicating relationship between pulsation wave-
form and blood pressure being prepared separately to
the blood-pressure meter beforehand. Based on pres-
sure measured by the pressure sensor 40, the control
part 6 displays the blood pressure at this time on the
display part 7. Accordingly, the blood pressure can be
measured. Further, by changing the pressure applied by
the pressure applying part 30 via the pressure control
part 35 by operating the control part 6, a blood pressure
corresponding to any level between the maximum blood
pressure and the minimum blood pressure can be meas-
ured.
[0149] Further, a configuration obtained by removing
the pressure control part 35, the pressure sensor 40, the
pump 45, the driving circuit 15, the signal processing cir-
cuit 25, the control part 6 and the display part 7 from the
blood-pressure meter of Fig.28 can be adopted.
[0150] In this blood-pressure meter, a pressure is sup-
plied to the pressure applying part 30 by a pump and the
like that exists in the outside of the blood-pressure meter,
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and power and a driving signal are supplied to the light-
emitting element 10 from the outside. In addition, the pul-
sation waveform measured by the light-receiving ele-
ment 20 is observed by connecting an oscilloscope, for
example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship among pulsation
waveform, the amplitude value and blood pressure being
prepared separately to the blood-pressure meter before-
hand. By changing the pressure applied by the pressure
applying part 30 using an external pump and the like, a
blood pressure corresponding to any level between the
maximum blood pressure and the minimum blood pres-
sure can be measured. Also in this case, the fixing ad-
justment part 5 adjusts the interval between the pressure
applying part 30 and the fixing part 4 according to indi-
vidual variation of thickness of the part 50 of the auricle.
Therefore, useless operation of the external pump can
be eliminated so that there is a merit that the capacity of
the external pump can be decreased.

[Embodiment 2-3]

[0151] Next, the embodiment 2-3 of the present inven-
tion is described. Fig.29 is a block diagram of a blood-
pressure meter that is the embodiment 2-3 of the present
invention.
[0152] The blood-pressure meter of the embodiment
2-3 is formed by a holding frame part 3 for pinching a
part 50 of an auricle using a pushing pressure between
a first arm 1 and a second arm 2, a first pressure applying
part 31 that is provided in the inside of the first arm 1 and
that is pressure-variable, a second pressure applying
part 32 that is provided in the inside of the second arm
1 and that is pressure-variable, a pair of light-emitting
element 10 and a light-receiving element 20 for measur-
ing light transmittance between the first pressure apply-
ing part 31 and the second pressure applying part 32, a
control part 6, a display part 7, a pressure sensor 40, a
pressure control part 35, a pump 45, a driving circuit 15,
and a signal processing circuit 25.
[0153] The first pressure applying part 31 and the sec-
ond pressure applying part 32 are connected to the pump
45 by a pressure supplying pipe 48. The pump 45 and
the pressure sensor 40 is connected by a pipe. The light-
emitting element 15 and the driving circuit 15, and the
light receiving element 20 and the signal processing cir-
cuit 25 are respectively connected by a signal line. The
control part 6 is connected to each of the pressure control
part 35, the driving circuit 15, the signal processing circuit
25 and the display part 7 by a signal line. The pressure
control part 35 is connected to each of the pressure sen-
sor 40 and the pump by a signal line. The first pressure
applying part 31 and the second pressure applying part
32 are placed so as to pinch the part 50 of the auricle.
One of the pair of the light-emitting element 10 and the

light-receiving element 20 is placed in the inside of the
first pressure applying part 31, and another is placed in
the inside of the second pressure applying part 32. In
Fig.29, although the light-emitting element 10 is placed
in the first pressure applying part 31 and the light-receiv-
ing element 20 is placed in the second pressure applying
part 32, inversely, the light-emitting element 10 may be
placed in the second pressure applying part 32 and the
light-receiving element 20 may be placed in the first pres-
sure applying part 31. The light-emitting element 10 and
the light-receiving element 20 are placed on a line such
that they are opposed to each other. That is, they are
placed such that emitted light of the light-emitting element
10 can be received by the light-receiving element 2.
[0154] Next, operation of the blood-pressure meter of
the embodiment 2-3 is described. The control part 6 has
a function for performing controls of the whole blood-
pressure meter such as measurement start or end of the
blood-pressure meter. The control part 6 sends a signal
to the pressure control part 35 so as to instruct the pres-
sure control part 35 to drive the pump 45 to apply pressure
to the pressure applying part 30. The pressure control
part 35 sends a signal to the pump 45 so as to instruct
the pump 45 to supply a pressure, instructed by the con-
trol part 6, to the first pressure applying part 31 and the
second pressure applying part 32 via the pressure sup-
plying pipe 48. The pressure sensor 40 measures the
pressure supplied by the pump 45 to the first pressure
applying part 31 and the second pressure applying part
32 via the pressure supplying pipe 48, and transmits the
measured result to the pressure controlling part 35 by
the signal line. The pressure control part 35 controls the
pump 45 such that the pressure supplied by the pump
45 that is measured by the pressure sensor 40 is the
same as the pressure instructed by the control part 6.
[0155] On the other hand, the control part 6 sends a
signal to the driving circuit 15 to instruct the driving circuit
15 to cause the light-emitting element 10 to illuminate.
The driving circuit 15 receives this signal, drives the light-
emitting element 10. The light-emitting element 10 emits
laser light and the like to a part 50 of the auricle. The
emitted light passes through the part 50 of the auricle,
and the light-receiving element 20 receives the transmit-
ted light. The light-receiving element 20 converts the re-
ceived transmitted light into an electrical signal and sends
the signal to the signal processing circuit 25 via the signal
line. The signal processing circuit 25 stores relationship
between pulsation waveform and blood pressure. The
signal processing circuit 25 processes the electrical sig-
nal corresponding to the waveform of the transmitted light
received by the light-receiving element 20, and sends
the result to the control part 6. The control part 6 displays
the measurement result on the display part 7.
[0156] A blood pressure is measured using the blood-
pressure meter of this embodiment in the following way.
The light-emitting element 10 emits a light beam such as
a laser light beam to the part 50 of the auricle. When the
emitted light passes through the inside of the part of the
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ear, the emitted light receives change of attenuation or
frequency corresponding to pulsation of the part of the
auricle that repeats expand and contraction due to pul-
sation of a blood vessel. The light-receiving element 20
measures the pulsation waveform based on the change
of the amount of the transmitted light or the change of
frequency, converts the pulsation waveform to the elec-
trical signal and sends the signal to the signal processing
circuit 25. The signal processing circuit 25 compares the
pulsation waveform measured by the light-receiving el-
ement 20 with pulsation waveforms that are stored be-
forehand to determine which level the blood pressure at
this time corresponds to between the maximum blood
pressure and the minimum blood pressure, and sends
the result to the control part 6. The control part 6 displays
a value of the blood pressure at this time and the level
of the blood pressure between the maximum blood pres-
sure and the minimum blood pressure on the display part
7 based on the result received from the signal processing
circuit 25 and the pressure measured by the pressure
sensor 40 at the same time.
[0157] According to the above-mentioned operation,
the blood-pressure meter of this embodiment measures
the blood pressure. Further, by changing the pressure
applied by the first pressure applying part 31 and the
second pressure applying part 32 via the pressure control
part 35 by operating the control part 6, a blood pressure
corresponding to any level between the maximum blood
pressure and the minimum blood pressure can be meas-
ured.
[0158] Another configuration can be adopted by re-
moving the signal processing circuit 25 from the blood-
pressure meter shown in Fig.29. In this case, the pulsa-
tion waveform measured by the light-receiving element
20 is observed by connecting an oscilloscope, for exam-
ple, to the light-receiving element 20, so that an external
apparatus or a human determines which level the pulsa-
tion waveform corresponds to between the maximum
blood pressure and the minimum blood pressure based
on data indicating relationship between pulsation wave-
form and blood pressure being prepared separately to
the blood-pressure meter beforehand. Based on pres-
sure measured by the pressure sensor 40, the control
part 6 displays the blood pressure at this time on the
display part 7. Accordingly, the blood pressure can be
measured. Further, by changing the pressure applied by
the first pressure applying part 31 and the second pres-
sure applying part 32 via the pressure control part 35 by
operating the control part 6, a blood pressure corre-
sponding to any level between the maximum blood pres-
sure and the minimum blood pressure can be measured.
[0159] Further, a configuration obtained by removing
the pressure control part 35, the pressure sensor 40, the
pump 45, the driving circuit 15, the signal processing cir-
cuit 25, the control part 6 and the display part 7 from the
blood-pressure meter of Fig.29 can be adopted.
[0160] In this blood-pressure meter, a pressure is sup-
plied to the pressure applying part 30 by a pump and the

like that exists in the outside of the blood-pressure meter,
and power and a driving signal are supplied to the light-
emitting element 10 from the outside. In addition, the pul-
sation waveform measured by the light-receiving ele-
ment 20 is observed by connecting an oscilloscope, for
example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship among pulsation
waveform, the amplitude value and blood pressure being
prepared separately to the blood-pressure meter before-
hand. By changing the pressure applied by the first pres-
sure applying part 31 and the second pressure applying
part 32 using an external pump and the like, a blood pres-
sure corresponding to any level between the maximum
blood pressure and the minimum blood pressure can be
measured.

[Embodiment 2-4]

[0161] Next, the embodiment 2-4 of the present inven-
tion is described. Each of Figs.30 and 31 is a block dia-
gram of a blood-pressure meter in the embodiment 2-4
of the present invention.
[0162] The blood-pressure meter of the embodiment
2-4 is formed by a holding frame part 3 for pinching a
part 50 of an auricle using a pushing pressure between
a first arm 1 and a second arm 2, a pressure applying
part 30 that is provided in the inside of the first arm 1 and
that is pressure-variable, a pair of light-emitting element
10 and a light-receiving element 20 for measuring light
reflectance between the pressure applying part 30 and
the second arm 2, a control part 6, a display part 7, a
pressure sensor 40, a pressure control part 35, a pump
45, a driving circuit 15, and a signal processing circuit
25. The pressure applying part 30 and the pump 45 are
connected by a pressure supplying pipe 48. The pump
45 and the pressure sensor 40 is connected by a pipe.
The light-emitting element 10 and the driving circuit 15,
and the light receiving element 20 and the signal process-
ing circuit 25 are respectively connected by a signal line.
The control part 6 is connected to each of the pressure
control part 35, the driving circuit 15, the signal process-
ing circuit 25 and the display part 7 by a signal line. The
pressure control part 35 is connected to each of the pres-
sure sensor 40 and the pump 45 by a signal line. The
pressure-variable pressure applying part 30 placed in the
inside of the first arm 1 and the second arm 2 are placed
so as to pinch the part 50 of the auricle. The pair of the
light-emitting element 10 and the light-receiving element
20 is placed in the inside of the pressure applying part
30 or in the inside of the second arm 2. In Fig.30, although
the pair of the light-emitting element 10 and the light-
receiving element 20 is placed in the pressure applying
part 30, the pair of the light-emitting element 10 and the
light-receiving element 20 may be placed in the inside of
the second arm 2 as shown in Fig.31. The light-emitting
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element 10 and the light-receiving element 20 are placed
adjacent to each other such that a light-emitting surface
of the light emitting element 10 and a light-receiving sur-
face of the light-receiving element 20 are directed to the
inside of the first arm 1 or the second arm 2. That is, they
are placed such that, when the emitted light of the light-
emitting element 10 is reflected from an outside part, the
reflected light can be received by the light-receiving ele-
ment 2.
[0163] Next, operation of the blood-pressure meter of
this embodiment is described with reference to Fig.30.
As to Fig.30 and Fig.31, only the placement positions of
the pair of the light-emitting element 10 and the light-
receiving element 20 are different, and the operations
are the same. Therefore, explanations are given with ref-
erence to Fig.30.
[0164] The control part 6 has a function for performing
controls of the whole blood-pressure meter such as
measurement start or end of the blood-pressure meter.
The control part 6 sends a signal to the pressure control
part 35 so as to instruct the pressure control part 35 to
drive the pump 45 to apply a pressure to the pressure
applying part 30. The pressure control part 35 sends a
signal to the pump 45 so as to instruct the pump 45 to
supply a pressure, instructed by the control part 6, to the
pressure applying part 30 via the pressure supplying pipe
48. The pressure sensor 40 measures the pressure sup-
plied by the pump 45 to the pressure applying part 30 via
the pressure supplying pipe 48, and transmits the meas-
ured result to the pressure control part 35 by the signal
line. The pressure control part 35 controls the pump 45
such that the pressure supplied by the pump 45 that is
measured by the pressure sensor 40 is the same as the
pressure instructed by the control part 6. On the other
hand, the control part 6 sends a signal to the driving circuit
15 to instruct the driving circuit to cause the light-emitting
element 10 to illuminate. The driving circuit 15 receives
this signal, drives the light-emitting element 10. The light-
emitting element 10 emits laser light and the like to a part
50 of the auricle. The emitted light is reflected from an
blood vessel and the like in the surface or in the inside
of the part 50 of the auricle, and the light-receiving ele-
ment 20 receives the reflected light. The light-receiving
element 20 converts the reflected light into an electrical
signal and sends the signal to the signal processing cir-
cuit 25 via the signal line. The signal processing circuit
25 stores relationship between pulsation waveform and
blood pressure. The signal processing circuit 25 proc-
esses the electrical signal corresponding to the waveform
of the reflected light received by the light-receiving ele-
ment 20, and sends the result to the control part 6. The
control part 6 displays the measurement result on the
display part 7.
[0165] A blood pressure is measured using the blood-
pressure meter of this embodiment in the following way.
The light-emitting element 10 emits a light beam such as
a laser light beam to the part 50 of the auricle. When the
emitted light is reflected from the blood vessel and the

like in the surface or the inside of the part 50 of the auricle,
the reflected light receives change of the light amount or
change of frequency corresponding to pulsation of the
part 50 of the auricle that repeats expand and contraction
due to pulsation of the blood vessel. The light-receiving
element 20 measures the pulsation waveform based on
the change of the amount of the reflected light or the
change of frequency, converts the pulsation waveform
to the electrical signal and sends the signal to the signal
processing circuit 25.
[0166] The signal processing circuit 25 compares the
pulsation waveform measured by the light-receiving el-
ement 20 with pulsation waveforms that are stored be-
forehand to determine which level the blood pressure at
this time corresponds to between the maximum blood
pressure and the minimum blood pressure, and sends
the result to the control part 6. The control part 6 displays
a value of the blood pressure at this time and the level
of the blood pressure between the maximum blood pres-
sure and the minimum blood pressure on the display part
7 based on the result received from the signal processing
circuit 25 and the pressure measured by the pressure
sensor 40 at the same time.
[0167] According to the above-mentioned operation,
the blood-pressure meter of this embodiment measures
the blood pressure. Further, by changing the pressure
applied by the pressure applying part 30 via the pressure
control part 35 by operating the control part 6, a blood
pressure corresponding to any level between the maxi-
mum blood pressure and the minimum blood pressure
can be measured.
[0168] Another configuration can be adopted by re-
moving the signal processing circuit 25 from the blood-
pressure meter shown in Fig.30 or Fig.31. In this case,
a pulsation waveform measured by the light-receiving
element 20 is observed by connecting an oscilloscope,
for example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship between pulsation
waveform and blood pressure being prepared separately
to the blood-pressure meter beforehand. Based on the
pressure measured by the pressure sensor 40, the con-
trol part 6 displays the blood pressure at this time on the
display part 7. Accordingly, the blood pressure can be
measured. Further, by changing the pressure applied by
the pressure applying part 30 via the pressure control
part 35 by operating the control part 6, a blood pressure
corresponding to any level between the maximum blood
pressure and the minimum blood pressure can be meas-
ured.
[0169] Further, a configuration obtained by removing
the pressure control part 35, the pressure sensor 40, the
pump 45, the driving circuit 15, the signal processing cir-
cuit 25, the control part 6 and the display part 7 from the
blood-pressure meter of Fig.30 or Fig.31 can be adopted.
[0170] In this blood-pressure meter, a pressure is sup-
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plied to the pressure applying part 30 by a pump and the
like that exists in the outside of the blood-pressure meter,
and power and a driving signal are supplied to the light-
emitting element 10 from the outside. In addition, the pul-
sation waveform measured by the light-receiving ele-
ment 20 is observed by connecting an oscilloscope, for
example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship among pulsation
waveform, the amplitude value and blood pressure being
prepared separately to the blood-pressure meter before-
hand. By changing the pressure applied by the pressure
applying part 30 using an external pump and the like, a
blood pressure corresponding to any level between the
maximum blood pressure and the minimum blood pres-
sure can be measured.

[Embodiment 2-5]

[0171] Next, the embodiment 2-5 of this invention is
described. Each of Figs.32 and 33 is a block diagram of
a blood-pressure meter in the embodiment 2-5.
[0172] The blood-pressure meter of the embodiment
2-5 is formed by a holding frame part 3 for pinching a
part 50 of an auricle using a pushing pressure between
a first arm 1 and a second arm 2, a pressure applying
part 30 that is provided in the inside of the first arm 1 and
that is pressure-variable, a fixing part 4 that is provided
in the inside of the second arm 2 and that is fixed on a
part of the auricle, a fixing adjustment part 5 that is pro-
vided with the fixing part 4 at the top and that pushes the
fixing part 4 to the part of the auricle, a pair of light-emitting
element 10 and a light-receiving element 20 that meas-
ures light reflectance and that is provided in the pressure
applying part 30 or the fixing part 4, a control part 6, a
display part 7, a pressure sensor 40, a pressure control
part 35, a pump 45, a driving circuit 15, and a signal
processing circuit 25. The pressure applying part 30 and
the pump 45 are connected by a pressure supplying pipe
48. The pump 45 and the pressure sensor 40 is connect-
ed by a pipe. The light-emitting element 10 and the driving
circuit 15, and the light receiving element 20 and the sig-
nal processing circuit 25 are respectively connected by
a signal line. The control part 6 is connected to each of
the pressure control part 35, the driving circuit 15, the
signal processing circuit 25 and the display part 7 by a
signal line. The pressure control part 35 is connected to
each of the pressure sensor 40 and the pump 45 by a
signal line. The pressure-variable pressure applying part
30 placed in the inside of the first arm 1 and the fixing
part 4 are placed so as to pinch the part 50 of the auricle.
The fixing adjustment part 5 has a function for adjusting
an interval between the pressure applying part 30 and
the fixing part 4. When the pressure applying part 30 and
the fixing part 4 are placed to pinch the part 50 of the
auricle, the fixing adjustment part 5 adjusts the fixing part

4 such that the fixing part 4 pushes the part 50 of the
auricle and that the pressure applying part 30 and the
fixing part 4 pinches the part 50 of the auricle with a proper
interval. The pair of the light-emitting element 10 and the
light-receiving element 20 is placed in the inside of the
pressure applying part 30 or the inside of the fixing part 4.
[0173] In Fig.32, although the pair of the light-emitting
element 10 and the light-receiving element 20 is placed
in the pressure applying part 30, the pair of the light-
emitting element 10 and the light-receiving element 20
may be placed in inside of the fixing part 4 as shown in
Fig.33. The light-emitting element 10 and the light-receiv-
ing element 20 are placed adjacent to each other such
that each of the light-emitting surface of the light-emitting
element 10 and the light-receiving surface of the light
receiving element 20 is directed to the inside of the first
arm 1 or the second arm 2. That is, when the emitted
light of the light-emitting element 10 is reflected from an
outside part, the reflected light is received by the light-
receiving element 20.
[0174] Next, operation of the blood-pressure meter of
this embodiment is described with reference to Fig.32.
As to Fig.32 and Fig.33, only the placement positions of
the pair of the light-emitting element 10 and the light-
receiving element 20 are different, and the operations
are the same. Therefore, explanations are given with ref-
erence to Fig.32.
[0175] The control part 6 has a function for performing
controls of the whole blood-pressure meter such as
measurement start or end of the blood-pressure meter.
The control part 6 sends a signal to the pressure control
part 35 so as to instruct the pressure control part 35 to
drive the pump 45 to apply a pressure to the pressure
applying part 30. The pressure control part 35 sends a
signal to the pump 45 so as to instruct the pump 45 to
supply a pressure, instructed by the control part 6, to the
pressure applying part 30 via the pressure supplying pipe
48. The pressure sensor 40 measures the pressure sup-
plied by the pump 45 to the pressure applying part 30 via
the pressure supplying pipe 48, and transmits the meas-
ured result to the pressure controlling part 35 by the signal
line. The pressure control part 35 controls the pump 45
such that the pressure supplied by the pump 45 that is
measured by the pressure sensor 40 is the same as the
pressure instructed by the control part 6. On the other
hand, the control part 6 sends a signal to the driving circuit
15 to instruct the driving circuit to cause the light-emitting
element 10 to illuminate. The driving circuit 15 receives
this signal, drives the light-emitting element 10. The light-
emitting element 10 emits laser light and the like to a part
50 of the auricle. The emitted light is reflected from a
blood vessel and the like in the surface or the inside of
the part 50 of the auricle, and the light-receiving element
20 receives the reflected light. The light-receiving ele-
ment 20 converts the reflected light into an electrical sig-
nal and sends the signal to the signal processing circuit
25 via the signal line. The signal processing circuit 25
stores relationship between pulsation waveform and
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blood pressure. The signal processing circuit 25 proc-
esses the electrical signal corresponding to the waveform
of the reflected light received by the light-receiving ele-
ment 20, and sends the result to the control part 6. The
control part 6 displays the measurement result on the
display part 7.
[0176] A blood pressure is measured using the blood-
pressure meter of this embodiment in the following way.
The light-emitting element 10 emits a light beam such as
a laser light beam to the part 50 of the auricle. When the
emitted light is reflected from the surface or inside blood
vessel of the part 50 of the auricle, the reflected light
receives change of the light amount or change of fre-
quency corresponding to pulsation of the part 50 of the
auricle that repeats expand and contraction due to pul-
sation of the blood vessel. The light-receiving element
20 measures the pulsation waveform based on the
change of the amount of the reflected light or the change
of frequency, converts the pulsation waveform to the
electrical signal and sends the signal to the signal
processing circuit 25. The signal processing circuit 25
compares the pulsation waveform measured by the light-
receiving element 20 with pulsation waveforms that are
stored beforehand to determine which level the blood
pressure at this time corresponds to between the maxi-
mum blood pressure and the minimum blood pressure,
and sends the result to the control part 6. The control
part 6 displays a value of the blood pressure at this time
and the level of the blood pressure between the maximum
blood pressure and the minimum blood pressure on the
display part 7 based on the result received from the signal
processing circuit 25 and the pressure measured by the
pressure sensor 40 at the same time. According to the
above-mentioned operation, the blood pressure is meas-
ured. By changing the pressure applied by the pressure
applying part 30 via the pressure control part 35 by op-
erating the control part 6, a blood pressure corresponding
to any level between the maximum blood pressure and
the minimum blood pressure can be measured. As men-
tioned above, when the blood-pressure meter of this em-
bodiment is attached on the part 50 of the auricle, the
fixing adjustment part 5 adjusts the interval of the pres-
sure applying part 30 and the fixing part 4 according to
individual variation of thickness of the part 50 of the au-
ricle. Therefore, useless operation of the pump 45 can
be eliminated so that there is a merit that the capacity of
the pump 45 can be decreased.
[0177] Another configuration can be adopted by re-
moving the signal processing circuit 25 from the blood-
pressure meter shown in Fig.32 or Fig.33. In this case,
the pulsation waveform measured by the light-receiving
element 20 is observed by connecting an oscilloscope,
for example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship between pulsation
waveform and blood pressure being prepared separately

to the blood-pressure meter beforehand. Based on pres-
sure measured by the pressure sensor 40, the control
part 6 displays the blood pressure at this time on the
display part 7. Accordingly, the blood pressure can be
measured. Further, by changing the pressure applied by
the pressure applying part 30 via the pressure control
part 35 by operating the control part 6, a blood pressure
corresponding to any level between the maximum blood
pressure and the minimum blood pressure can be meas-
ured.
[0178] Further, a configuration obtained by removing
the pressure control part 35, the pressure sensor 40, the
pump 45, the driving circuit 15, the signal processing cir-
cuit 25, the control part 6 and the display part 7 from the
blood-pressure meter of Fig.32 or 33 can be adopted.
[0179] In this blood-pressure meter, a pressure is sup-
plied to the pressure applying part 30 by a pump and the
like that exists in the outside of the blood-pressure meter,
and power and a driving signal are supplied to the light-
emitting element 10 from the outside. In addition, the pul-
sation waveform measured by the light-receiving ele-
ment 20 is observed by connecting an oscilloscope, for
example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship among pulsation
waveform, the amplitude value and blood pressure being
prepared separately to the blood-pressure meter before-
hand. By changing the pressure applied by the pressure
applying part 30 using an external pump and the like, a
blood pressure corresponding to any level between the
maximum blood pressure and the minimum blood pres-
sure can be measured. Also in this case, the fixing ad-
justment part 5 adjusts the interval of the pressure ap-
plying part 30 and the fixing part 4 according to individual
variation of thickness of the part 50 of the auricle. There-
fore, useless operation of the pump can be eliminated
so that there is a merit that the capacity of the external
pump can be decreased.

[Embodiment 2-6]

[0180] Next, the embodiment 2-6 of the present inven-
tion is described. Each of Figs.34 and 35 is a block dia-
gram of a blood-pressure meter in the embodiment 2-4
of the present invention.
[0181] The blood-pressure meter of the embodiment
2-6 is formed by a holding frame part 3 for pinching a
part 50 of an auricle using a pushing pressure between
a first arm 1 and a second arm 2, a first pressure applying
part 31 that is provided in the inside of the first arm 1 and
that is pressure-variable, a second pressure applying
part 32 that is provided in the inside of the second arm
2 and that is pressure-variable, a pair of light-emitting
element 10 and a light-receiving element 20 that meas-
ures light reflectance and that is provided in the first pres-
sure applying part 31 of the first arm 1 or in the second
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pressure applying part 32 of the second arm 2, a control
part 6, a display part 7, a pressure sensor 40, a pressure
control part 35, a pump 45, a driving circuit 15, and a
signal processing circuit 25. The first pressure applying
part 31 and the second pressure applying part 32 are
connected to the pump 45 by a pressure supplying pipe
48. The pump 45 and the pressure sensor 40 is connect-
ed by a pipe. The light-emitting element 10 and the driving
circuit 15, and the light receiving element 20 and the sig-
nal processing circuit 25 are respectively connected by
a signal line. The control part 6 is connected to each of
the pressure control part 35, the driving circuit 15, the
signal processing circuit 25 and the display part 7 by a
signal line. The pressure control part 35 is connected to
each of the pressure sensor 40 and the pump 45 by a
signal line. The first pressure applying part 31 and the
second pressure applying part 32 are placed so as to
pinch the part 50 of the auricle. The pair of the light-emit-
ting element 10 and the light-receiving element 20 is
placed in the inside of the first pressure applying part 31
or in the inside of the second pressure applying part 32.
In Fig.34, although the pair of the light-emitting element
10 and the light-receiving element 20 is placed in the
inside of the first pressure applying part 31, the pair of
the light-emitting element 10 and the light-receiving ele-
ment 20 may be placed in the inside of the second pres-
sure applying part 32 as shown in Fig.35. The light-emit-
ting element 10 and the light-receiving element 20 are
placed adjacent to each other such that a light-emitting
surface of the light emitting element 10 and a light-re-
ceiving surface of the light-receiving element 20 are di-
rected to the inside of the first arm 1 or the second arm
2. That is, they are placed such that, when the emitted
light of the light-emitting element 10 is reflected from an
outside part, the reflected light can be received by the
light-receiving element 2.
[0182] Next, operation of the blood-pressure meter of
this embodiment is described. As to Fig.34 and Fig.35,
only the placement positions of the pair of the light-emit-
ting element 10 and the light-receiving element 20 are
different, and the operations are the same. Therefore,
explanations are given with reference to Fig.34.
[0183] The control part 6 has a function for performing
controls of the whole blood-pressure meter such as
measurement start or end of the blood-pressure meter.
The control part 6 sends a signal to the pressure control
part 35 so as to instruct the pressure control part 35 to
drive the pump 45 to apply a pressure to the pressure
applying parts 31 and 32. The pressure control part 35
sends a signal to the pump 45 so as to instruct the pump
45 to supply a pressure, instructed by the control part 6,
to the pressure applying parts 31 and 32 via the pressure
supplying pipe 48. The pressure sensor 40 measures the
pressure supplied by the pump 45 to the pressure apply-
ing parts 31 and 32 via the pressure supplying pipe 48,
and transmits the measured result to the pressure con-
trolling part 35 by the signal line. The pressure control
part 35 controls the pump 45 such that the pressure sup-

plied by the pump 45 that is measured by the pressure
sensor 40 is the same as the pressure instructed by the
control part 6. On the other hand, the control part 6 sends
a signal to the driving circuit 15 to instruct the driving
circuit to cause the light-emitting element 10 to illuminate.
The driving circuit 15 receives this signal, drives the light-
emitting element 10. The light-emitting element 10 emits
laser light and the like to a part 50 of the auricle. The
emitted light is reflected from the surface or inside blood
vessel of the part 50 of the ear, and the light-receiving
element 20 receives the reflected light. The light-receiv-
ing element 20 converts the reflected light into an elec-
trical signal and sends the signal to the signal processing
circuit 25 via the signal line. The signal processing circuit
25 stores relationship between pulsation waveform and
blood pressure. The signal processing circuit 25 proc-
esses the electrical signal corresponding to the waveform
of the reflected light received by the light-receiving ele-
ment 20, and sends the result to the control part 6. The
control part 6 displays the measurement result on the
display part 7.
[0184] The blood-pressure meter measures a blood
pressure in the following way. The light-emitting element
10 emits a light beam such as a laser light beam to the
part 50 of the auricle. When the emitted light is reflected
from the surface or inside blood vessel and the like of
the part 50 of the auricle, the reflected light receives
change of the light amount or change of frequency cor-
responding to pulsation of the part 50 of the auricle that
repeats expand and contraction due to pulsation of a
blood vessel. The light-receiving element 20 measures
the pulsation waveform based on the change of the
amount of the reflected light or the change of frequency,
converts the pulsation waveform to the electrical signal
and sends the signal to the signal processing circuit 25.
The signal processing circuit 25 compares the pulsation
waveform measured by the light-receiving element 20
with pulsation waveforms that are stored beforehand to
determine which level the blood pressure at this time cor-
responds to between the maximum blood pressure and
the minimum blood pressure, and sends the result to the
control part 6. The control part 6 displays a value of the
blood pressure at this time and the level of the blood
pressure between the maximum blood pressure and the
minimum blood pressure on the display part 7 based on
the result received from the signal processing circuit 25
and the pressure measured by the pressure sensor 40
at the same time. According to the above-mentioned op-
eration, the blood-pressure meter of this embodiment
measures the blood pressure. Further, by changing the
pressure applied by the pressure applying part 30 via the
pressure control part 35 by operating the control part 6,
a blood pressure corresponding to any level between the
maximum blood pressure and the minimum blood pres-
sure can be measured.
[0185] Another configuration can be adopted by re-
moving the signal processing circuit 25 from the blood-
pressure meter shown in Fig.34 or Fig.35. In this case,
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a pulsation waveform measured by the light-receiving
element 20 is observed by connecting an oscilloscope,
for example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship between pulsation
waveform and blood pressure being prepared separately
to the blood-pressure meter beforehand. Based on the
pressure measured by the pressure sensor 40, the con-
trol part 6 displays the blood pressure at this time on the
display part 7. Accordingly, the blood pressure can be
measured. Further, by changing the pressure applied by
the first pressure applying part 31 and the second pres-
sure applying part 32 via the pressure control part 35 by
operating the control part 6, a blood pressure corre-
sponding to any level between the maximum blood pres-
sure and the minimum blood pressure can be measured.
[0186] Further, a configuration obtained by removing
the pressure control part 35, the pressure sensor 40, the
pump 45, the driving circuit 15, the signal processing cir-
cuit 25, the control part 6 and the display part 7 from the
blood-pressure meter of Fig.34 or Fig.35 can be adopted.
[0187] In this blood-pressure meter, a pressure is sup-
plied to the pressure applying part 30 by a pump and the
like that exists in the outside of the blood-pressure meter,
and power and a driving signal are supplied to the light-
emitting element 10 from the outside. In addition, the pul-
sation waveform measured by the light-receiving ele-
ment 20 is observed by connecting an oscilloscope, for
example, to the light-receiving element 20, so that an
external apparatus or a human determines which level
the pulsation waveform corresponds to between the max-
imum blood pressure and the minimum blood pressure
based on data indicating relationship among pulsation
waveform, the amplitude value and blood pressure being
prepared separately to the blood-pressure meter before-
hand. By changing the pressure applied by the first pres-
sure applying part 31 and the second pressure applying
part 32 using an external pump and the like, a blood pres-
sure corresponding to any level between the maximum
blood pressure and the minimum blood pressure can be
measured.

[Embodiment 2-7]

[0188] Next, the embodiment 2-7 of the present inven-
tion is described with reference to Fig.36.
[0189] The blood-pressure meter of a first example of
the embodiment 2-7 is formed by a holding frame part 3
for pinching a part 50 of an auricle using a pushing pres-
sure between a first arm 1 and a second arm 2, a first
pressure applying part 31 that is provided in the inside
of the first arm 1 and that is pressure-variable, a second
pressure applying part 32 that is provided in the inside
of the second arm 1 and that is pressure-variable, a first
pair of light-emitting element 11 and a light-receiving el-
ement 21 for measuring light transmittance between the

first pressure applying part 31 and the second arm 2, and
a second pair of light-emitting element 12 and a light-
receiving element 22 for measuring light transmittance
between the second pressure applying part 32 and the
second arm 2. The first pressure applying part 31 and
the second pressure applying part 32 that are provided
in the inside of the first arm 1 and the second arm 2 are
placed such that they pinch the part 50 of the auricle.
One of the light-emitting element 11 and the light-receiv-
ing element 21 of the first pair is placed in the first pres-
sure applying part 31, and another is placed in the second
arm 2. In addition, one of the light-emitting element 12
and the light-receiving element 22 of the second pair is
placed in the second pressure applying part 32, and an-
other is placed in the second arm 2. The first light-emitting
element 11 and the first light-receiving element 21 are
placed on a line such that they are opposed to each other,
and the second light-emitting element 12 and the second
light-receiving element 22 are placed on a line such that
they are opposed to each other. That is, they are placed
such that emitted light of each of the first light-emitting
element 11 and the second light-emitting element 12 can
be received by each of the first light-receiving element
21 and the second light-receiving element 22.
[0190] Operation of the blood-pressure meter is de-
scribed. Different pressures are applied to the first pres-
sure applying part 31 and the second pressure applying
part 32 from the outside using a pump and the like. In
this example, the pressure of the second pressure ap-
plying part 32 is set to be a very small pressure. Power
is supplied to the first light-emitting element 11, the sec-
ond light-emitting element 12, the first light-receiving el-
ement 21 and the second light-receiving element 22 from
the outside. A driving signal is supplied from the outside
to cause each of the first light-emitting element 11 and
the second light-receiving element 12 to illuminate. A
pressure sensor for measuring the applied pressure is
attached to the first pressure applying part 31. Each of
the first light-emitting element 11 and the second light-
emitting element 12 emits a light beam such as a laser
light beam to the part 50 of the auricle. Each emitted light
passes through the part 50 of the auricle, and is received
by each of the first light-receiving element 21 and the
second light-receiving element 22. When the emitted light
passes through the inside of the part 50 of the auricle,
the emitted light receives change of attenuation or fre-
quency corresponding to pulsation of the part of the au-
ricle that repeats expand and contraction due to pulsation
of a blood vessel. Each of the first light-receiving element
21 and the second light-receiving element 22 measures
the pulsation waveform based on the change of the
amount of the transmitted light or the change of frequen-
cy, converts the pulsation waveform to the electrical sig-
nal. Then, an oscilloscope and the like is connected to
each of the first light-receiving element 21 and the second
light-receiving element 22, for example, so as to measure
a time difference between a rising point of a pulsation
waveform measured by the first light-receiving element

55 56 



EP 1 671 578 A1

30

5

10

15

20

25

30

35

40

45

50

55

21 and a rising point of a pulsation waveform measured
by the second light-receiving element 22. Since the very
small pressure is applied to the second pressure applying
part 32, the pulsation waveform measured by the second
light-receiving element 22 corresponds to the minimum
blood pressure.
[0191] According to the principle 2 of the blood pres-
sure measurement, based on the time difference be-
tween the rising point of the pulsation waveform meas-
ured by the first light-receiving element 21 and the rising
point of the pulsation waveform measured by the second
light-receiving element 22, it can be determined which
level the pulsation waveform measured by the first light-
receiving element 21 corresponds to between the max-
imum blood pressure and the minimum blood pressure
with respect to the minimum blood pressure. In addition,
at the same time, by measuring the pressure applied by
the first pressure applying part 31 using a pressure sen-
sor, a value of the blood pressure at the time can be
measured. By changing the applying pressure of the first
pressure applying part 31, a blood pressure of any level
between the maximum blood pressure and the minimum
blood pressure can be measured.
[0192] As shown in Fig.36, a configuration obtained by
adding a control part 6, a display part 7, a pressure sensor
40, a pressure control part 35, a pump 45, a first driving
circuit 16 and a second driving circuit 17 to the above-
mentioned blood-pressure meter can be adopted.
[0193] In this case, the first pressure applying part 31
and the pump 45 are connected by a pressure supplying
pipe 48. The pump 45 and the pressure sensor 40 is
connected by a pipe. The first light-emitting element 11
and the first driving circuit 16 are connected by a signal
line, and the second light-emitting element 12 and the
second driving circuit 17 are connected by a signal line.
The control part 6 is connected to each of the pressure
control part 35, the first driving circuit 16, the second driv-
ing circuit 17 and the display part 7 by a signal line. The
pressure control part 35 is connected to each of the pump
45 and the pressure sensor 40 by a signal line.
[0194] The control part 6 has a function for performing
controls of the whole blood-pressure meter such as
measurement start or end of the blood-pressure meter.
The control part 6 sends a signal to the pressure control
part 35 so as to instruct the pressure control part 35 to
drive the pump 45 to apply an arbitrary pressure to the
first pressure applying part 31. The pressure control part
35 sends a signal to the pump 45 so as to instruct the
pump 45 to supply a pressure, instructed by the control
part 6, to the first pressure applying part 31 via the pres-
sure supplying pipe 48. The pressure sensor 40 meas-
ures the pressure supplied by the pump 45 to the first
pressure applying part 31 via the pressure supplying pipe
48, and transmits the measured result to the pressure
controlling part 35 by the signal line. The pressure control
part 35 controls the pump 45 such that the pressure sup-
plied by the pump 45 that is measured by the pressure
sensor 40 is the same as the pressure instructed by the

control part 6. The very small pressure, for example, is
applied to the second pressure applying part 32. On the
other hand, the control part 6 sends a signal to each of
the first driving circuit 16 and the second driving circuit
17 to instruct the driving circuits to cause the first light-
emitting element 16 and the second light-emitting ele-
ment 17 to illuminate. Each of the first driving circuit 16
and the second driving circuit 17 receives this signal,
drives each of the first light-emitting element 11 and the
second light-emitting element 12. Each of the first light-
emitting element 11 and the second light-emitting ele-
ment 12 emits laser light and the like to a part 50 of the
auricle. The emitted light passes through the part 50 of
the auricle, and each of the first light-receiving element
21 and the second light-receiving element 22 receives
the transmitted light. Power is supplied to the first light-
receiving element 21 and the second light-receiving el-
ement 22 from the outside. Each of the first light-receiving
element 21 and the second light-receiving element 22
converts the received transmitted light into an electrical
signal.
[0195] This blood-pressure meter measures the blood
pressure in the following way. Each of the first light-emit-
ting element 11 and the second light-emitting element 12
emits a light beam such as a laser light beam to the part
50 of the auricle. When the emitted light passes through
the inside of the part 50 of the auricle, the emitted light
receives change of attenuation or frequency correspond-
ing to pulsation of the part of the auricle that repeats
expand and contraction due to pulsation of a blood ves-
sel. Each of the first light-receiving element 21 and the
second light-receiving element 22 measures the pulsa-
tion waveform based on the change of the amount of the
transmitted light or the change of frequency, converts the
pulsation waveform to the electrical signal. Then, an os-
cilloscope and the like is connected to each of the first
light-receiving element 21 and the second light-receiving
element 22, for example, so as to measure a time differ-
ence between a rising point of a pulsation waveform
measured by the first light-receiving element 21 and a
rising point of a pulsation waveform measured by the
second light-receiving element 22. Since the very small
pressure is applied to the second pressure applying part
32, the pulsation waveform measured by the second
light-receiving element 22 corresponds to the minimum
blood pressure. According to the principle 2 of the blood
pressure measurement, based on the time difference be-
tween the rising point of the pulsation waveform meas-
ured by the first light-receiving element 21 and the rising
point of the pulsation waveform measured by the second
light-receiving element 22, it can be determined which
level the pulsation waveform measured by the first light-
receiving element 21 corresponds to between the max-
imum blood pressure and the minimum blood pressure
with respect to the minimum blood pressure. In addition,
at the same time, by measuring the pressure applied by
the first pressure applying part 31 using a pressure sen-
sor, a value of the blood pressure at the time can be
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measured. By changing the applying pressure of the first
pressure applying part 31, a blood pressure of any level
between the maximum blood pressure and the minimum
blood pressure can be measured. Accordingly, in the em-
bodiment 2-7, the blood pressure can be measured more
easily than the blood pressure meter described first.
[0196] As shown in Fig.36, a configuration obtained by
further adding a signal processing circuit 25 to the above-
mentioned configuration can be adopted. As a result of
adding the signal processing circuit 25, signal lines con-
necting between the first light-receiving element 21 and
the signal processing circuit 25 and between the second
light-receiving element 22 and the signal processing cir-
cuit 25, and a signal line connecting between the control
part 6 and the signal processing circuit 25 are added.
[0197] By adopting this configuration, the signal
processing circuit 25 stores relationship between time
differences and blood pressure levels with respect to a
blood pressure, measures a time difference between a
rising point of a pulsation waveform measured by the first
light-receiving element 21 and a rising point of a pulsation
waveform measured by the second light-receiving ele-
ment 22, and determines the blood pressure level based
on the time difference. Therefore, the blood pressure can
be measured more easily.

[Embodiment 2-8]

[0198] Next, the embodiment 2-8 of the present em-
bodiment is described with reference to Fig.37.
[0199] The blood-pressure meter of the embodiment
2-8 is one obtained by adding a fixing part 4 and a fixing
adjustment part 5 to the second arm 2 of a blood-pressure
meter shown in Fig.36 like the embodiment 2-2. By add-
ing the fixing part 4 and the fixing adjustment part 5, when
the blood-pressure meter is attached to the part 50 of the
auricle, the fixing adjustment part 5 adjusts the interval
of the pressure applying part 30 and the fixing part 4
according to individual variation of thickness of the part
50 of the auricle. Therefore, useless operation of the
pump 45 can be eliminated so that there is a merit that
the capacity of the pump 45 can be decreased, compared
with the configuration of Fig.36.

[Embodiment 2-9]

[0200] Next, the embodiment 2-9 of the present em-
bodiment is described with reference to Fig.38.
[0201] The blood-pressure meter of the embodiment
2-9 is different from the configuration shown in Fig.36 in
that the pressure applying part 31 is placed in the inside
of each of the arm 1 and the arm 2. Each of the light-
receiving element 21 and the light-emitting element 11
is provided in the inside of the pressure applying part 31.
The pressure applying part 32, the light-receiving ele-
ment 22 and the light-emitting element 12 are placed
similarly. Other configuration and the measurement
method of blood pressure are the same as those of the

blood-pressure meter of the embodiment 2-7.
[0202] Further, as shown in Fig.48, a configuration ob-
tained by adding the fixing part 4 and the fixing adjust-
ment part 5 to the configuration of Fig.38 can be applied.

[Embodiment 2-10]

[0203] Next, the embodiment 2-10 of the present in-
vention is described with reference to Fig.39 and Fig.40.
[0204] The blood-pressure meter of a first example of
the embodiment 2-10 is formed by a holding frame part
3 for pinching a part of an auricle using a pushing pres-
sure between a first arm 1 and a second arm 2, a first
pressure applying part 31 that is provided in the inside
of the first arm 1 and that is pressure-variable, a second
pressure applying part 32 that is provided in the inside
of the first arm 1 and that is pressure-variable, a first pair
of light-emitting element 11 and a light-receiving element
21 for measuring light reflectance provided in the first
pressure applying part 31 or the second arm 2, and a
second pair of light-emitting element 12 and a light-re-
ceiving element 22 for measuring light reflectance pro-
vided in the second pressure applying part 32 or the sec-
ond arm 2. The first pressure-variable pressure applying
part 31 and the second pressure applying part 32 that
are provided in the inside of the first arm 1, and the second
arm 2 are placed such that they pinch the part 50 of the
auricle. Each of the first pair of the light-emitting element
11 and the light-receiving element 21, and the second
pair of the light-emitting element 12 and the light-receiv-
ing element 22 is placed in the first pressure applying
part 31 or the second pressure applying part 32 respec-
tively, or in the inside of the second arm 2. In Fig.39,
although the first pair of the first light-emitting element
11 and the first light-receiving element 21 is placed in the
first pressure applying part 31, and the second pair of
the second light-emitting element 12 and the second
light-receiving element 22 is placed in the second pres-
sure applying part 32, each of the first pair of the first
light-emitting element 11 and the first light-receiving el-
ement 21, and the second pair of the second light-emit-
ting element 12 and the second light-receiving element
22 can be placed in the inside of the second arm 2 as
shown in Fig.40. The first light-emitting element 11 and
the first light-receiving element 21 are placed adjacent
to each other, and the second light-emitting element 12
and the second light-receiving element 22 are placed ad-
jacent to each other such that, the light-emitting surfaces
of the first light-emitting element 11 and the second light-
emitting element 12; and the light-receiving surfaces of
the first light receiving element 21 and the second light-
receiving element 22 are directed to the inside of the first
arm 1 or the second arm 2, so that, when emitted lights
emitted from the first light-emitting element 11 and the
second light-emitting element 12 are reflected by an out-
side part, the reflected lights are received by the first light-
receiving element 21 and the second light-receiving el-
ement 22 respectively.
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[0205] Operation of the blood-pressure meter is de-
scribed. Different pressures are applied to the first pres-
sure applying part 31 and the second pressure applying
part 32 from the outside using a pump and the like. In
this example, the pressure of the second pressure ap-
plying part 32 is set to be a very small pressure. Power
is supplied to the first light-emitting element 11, the sec-
ond light-emitting element 12, the first light-receiving el-
ement 21 and the second light-receiving element 22 from
the outside. A driving signal is supplied from the outside
to cause each of the first light-emitting element 11 and
the second light-emitting element 12 to illuminate. A pres-
sure sensor for measuring the applied pressure of the
second pressure applying part 32 is attached to the sec-
ond pressure applying part 32. Each of the first light-emit-
ting element 11 and the second light-emitting element 12
emits a light beam such as a laser light beam to the part
50 of the auricle. Each emitted light is reflected from a
blood vessel and the like in the surface or in the inside
of the part 50 of the auricle, the reflected light receives
change of attenuation of light or frequency corresponding
to pulsation of the part 50 of the auricle that repeats ex-
pand and contraction due to pulsation of a blood vessel.
Each of the first light-receiving element 21 and the sec-
ond light-receiving element 22 measures a pulsation
waveform based on the change of the amount of the re-
flected light or the change of frequency, converts the pul-
sation waveform to the electrical signal. Then, an oscil-
loscope and the like is connected to each of the first light-
receiving element 21 and the second light-receiving el-
ement 22, for example, so as to measure a time differ-
ence between a rising point of a pulsation waveform
measured by the first light-receiving element 21 and a
rising point of a pulsation waveform measured by the
second light-receiving element 22. Since the very small
pressure is applied to the second pressure applying part
32, the pulsation waveform measured by the second
light-receiving element 22 corresponds to the minimum
blood pressure. According to the principle 2 of the blood
pressure measurement, based on the time difference be-
tween the rising point of the pulsation waveform meas-
ured by the first light-receiving element 21 and the rising
point of the pulsation waveform measured by the second
light-receiving element 22, it can be determined which
level the pulsation waveform measured by the first light-
receiving element 21 corresponds to between the max-
imum blood pressure and the minimum blood pressure
with respect to the minimum blood pressure. In addition,
at the same time, by measuring the pressure applied by
the first pressure applying part 31 using a pressure sen-
sor, a value of the blood pressure at the time can be
measured. By changing the applying pressure of the first
pressure applying part 31, a blood pressure of any level
between the maximum blood pressure and the minimum
blood pressure can be measured.
[0206] A configuration obtained by adding a control
part 6, a display part 7, a pressure sensor 40, a pressure
control part 35, a pump 45, a first driving circuit 16 and

a second driving circuit 17 to the above-mentioned blood-
pressure meter can be also adopted. In this case, the
first pressure applying part 31 and the pump 45 are con-
nected by a pressure supplying pipe 48. The pump 45
and the pressure sensor 40 is connected by a pipe. The
first light-emitting element 11 and the first driving circuit
16 are connected by a signal line, and the second light-
emitting element 12 and the second driving circuit 17 are
connected by a signal line. The control part 6 is connected
to each of the pressure control part 35, the first driving
circuit 16, the second driving circuit 17 and the display
part 7 by a signal line. The pressure control part 35 is
connected to each of the pump 45 and the pressure sen-
sor 40 by a signal line. The control part 6 has a function
for performing controls of the whole blood-pressure me-
ter such as measurement start or end of the blood-pres-
sure meter. The control part 6 sends a signal to the pres-
sure control part 35 so as to instruct the pressure control
part 35 to drive the pump 45 to apply an arbitrary pressure
to the first pressure applying part 31. The pressure control
part 35 sends a signal to the pump 45 so as to instruct
the pump 45 to supply a pressure, instructed by the con-
trol part 6, to the first pressure applying part 31 via the
pressure supplying pipe 48. The pressure sensor 40
measures the pressure supplied by the pump 45 to the
first pressure applying part 31 via the pressure supplying
pipe 48, and transmits the measured result to the pres-
sure controlling part 35 by the signal line. The pressure
control part 35 controls the pump 45 such that the pres-
sure supplied by the pump 45 that is measured by the
pressure sensor 40 is the same as the pressure instruct-
ed by the control part 6. The very small pressure, for
example, is applied to the second pressure applying part
32. On the other hand, the control part 6 sends a signal
to each of the first driving circuit 16 and the second driving
circuit 17 to instruct the driving circuits to cause the first
light-emitting element 11 and the second light-emitting
element 12 to illuminate. Each of the first driving circuit
16 and the second driving circuit 17 receives this signal,
drives each of the first light-emitting element 11 and the
second light-emitting element 12. Each of the first light-
emitting element 11 and the second light-emitting ele-
ment 12 emits laser light and the like to a part 50 of the
auricle. Each emitted light is reflected from the surface
or inside blood vessel of the part 50 of the auricle, the
reflected light receives change of attenuation of light or
frequency corresponding to pulsation of the part 50 of
the auricle that repeats expand and contraction due to
pulsation of a blood vessel. Each of the first light-receiv-
ing element 21 and the second light-receiving element
22 measures a pulsation waveform based on the change
of the amount of the reflected light or the change of fre-
quency, converts the pulsation waveform to the electrical
signal. Then, an oscilloscope and the like is connected
to each of the first light-receiving element 21 and the
second light-receiving element 22, for example, so as to
measure a time difference between a rising point of a
pulsation waveform measured by the first light-receiving
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element 21 and a rising point of a pulsation waveform
measured by the second light-receiving element 22.
Since the very small pressure is applied to the second
pressure applying part 32, the pulsation waveform meas-
ured by the second light-receiving element 22 corre-
sponds to the minimum blood pressure. According to the
principle 2 of the blood pressure measurement, based
on the time difference between the rising point of the
pulsation waveform measured by the first light-receiving
element 21 and the rising point of the pulsation waveform
measured by the second light-receiving element 22, it
can be determined which level the pulsation waveform
measured by the first light-receiving element 21 corre-
sponds to between the maximum blood pressure and the
minimum blood pressure with respect to the minimum
blood pressure. In addition, at the same time, by meas-
uring the pressure applied by the first pressure applying
part 31 using a pressure sensor, a value of the blood
pressure at the time can be measured. By changing the
applying pressure of the first pressure applying part 31,
a blood pressure of any level between the maximum
blood pressure and the minimum blood pressure can be
measured.
[0207] A configuration obtained by further adding a sig-
nal processing circuit 25 to the above-mentioned config-
uration can be adopted. As a result of adding the signal
processing circuit 25, signal lines connecting between
the first light-receiving element 21 and the signal
processing circuit 25 and between the second light-re-
ceiving element 22 and the signal processing circuit 25,
and a signal line connecting between the control part 6
and the signal processing circuit 25 are added.
[0208] By adopting this configuration, the signal
processing circuit 25 stores relationship between time
differences and blood pressure levels with respect to a
blood pressure, measures a time difference between a
rising point of a pulsation waveform measured by the first
light-receiving element 21 and a rising point of a pulsation
waveform measured by the second light-receiving ele-
ment 22, and determines the blood pressure level based
on the time difference. Therefore, the blood pressure can
be measured more easily.

[Embodiment 2-11]

[0209] Next, the embodiment 2-11 of the present in-
vention is described with reference to Fig.41 and 42.
[0210] The blood-pressure meter of the embodiment
2-11 is one obtained by adding a fixing part 4 and a fixing
adjustment part 5 to the blood-pressure meter of the em-
bodiment 2-10. Since the fixing adjustment part 5 adjusts
the interval of the pressure applying parts 31 and 32, and
the fixing part 4 according to individual variation of thick-
ness of the part 50 of the auricle. Therefore, useless op-
eration of the pump 45 can be eliminated so that there
is a merit that the capacity of the pump 45 can be de-
creased, compared with the configurations of Fig.39 and
Fig.40.

[Embodiment 2-12]

[0211] Next, the embodiment 2-12 of the present in-
vention is described with reference to Fig.43 and Fig.44.
[0212] The blood-pressure meter of the embodiment
2-12 is different from the configuration shown in Figs.39
and 40 in that the pressure applying part 31 is placed in
the inside of each of the arm 1 and the arm 2. Each of
the light-receiving element 21 and the light-emitting ele-
ment 11 is provided in the inside of the pressure applying
part 31. The pressure applying part 32, the light-receiving
element 22 and the light-emitting element 12 are placed
similarly. Other configuration and the measurement
method of blood pressure are the same as those of the
blood-pressure meter of the embodiment 2-10.
[0213] Further, as shown in Fig.49 and Fig.50, a con-
figuration obtained by adding the fixing part 4 and the
fixing adjustment part 5 can be applied.

[Embodiment 2-13]

[0214] Next, the blood-pressure meter of the embodi-
ment 2-13 of the present invention is described with ref-
erence to Figs.45, 46 and 47.
[0215] The blood-pressure meter shown in Fig.45 is
one obtained by adding the fixing part 4 and the fixing
adjustment part 5 between the second arm 2 and the
second pressure applying part 32 in the blood-pressure
meter of the embodiment 2-3 shown in Fig.29. Configu-
rations other than the addition of the fixing part 4 and the
fixing adjustment part 5, and the measurement method
for a blood pressure are the same as those of the blood-
pressure meter of the embodiment 2-3.
[0216] The blood-pressure meter shown in Figs.46
and 47 is one obtained by adding the fixing part 4 and
the fixing adjustment part 5 between the second arm 2
and the second pressure applying part 32 in the blood-
pressure meter of the embodiment 2-3 shown in Figs.34
and 35 respectively. Configurations other than the addi-
tion of the fixing part 4 and the fixing adjustment part 5,
and the measurement method for a blood pressure are
the same as those of the blood-pressure meter of the
embodiment 2-6.

[Embodiment 2-14 about fixing adjustment part 1]

[0217] The fixing adjustment part 5 of the blood-pres-
sure meter in the embodiments described so far includes
a screw mechanism for pushing the fixing part to the part
50 of the auricle as shown in Fig.28, for example. That
is, in Fig.28, the fixing adjustment part 5 is attached to
the second arm 2 by the screw mechanism. Therefore,
by rotating the part outside of the second arm 2 of the
fixing adjustment part 5, the fixing adjustment part 5
moves the fixing part 4 to a direction for pushing the fixing
part 4 to the part 50 of the auricle or moves the fixing part
4 to a direction for separating the fixing part 4 from the
part 50 of the auricle. According to the screw mechanism,
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the individual difference of the thickness of the part 50
of the auricle can be adjusted and the range of movement
of the pressure applying part can be minimized. There-
fore, the capacity of the pump for supplying the pressure
to the pressure applying part can be decreased.

[Embodiment 2-15 about fixing adjustment part 2]

[0218] In addition, as shown in Fig.51, the fixing ad-
justment part 5 can be configured to include a spring
fixing mechanism for pushing the fixing part to the part
of the auricle. Accordingly, by pushing the fixing part 4
to the part of the auricle by the spring, the blood-pressure
meter can be easily put on and taken off from the part 50
of the auricle, and, the individual difference of the thick-
ness of the part 50 of the auricle can be adjusted and the
range of movement of the pressure applying part can be
minimized. Therefore, the capacity of the pump for sup-
plying the pressure to the pressure applying part can be
decreased.

[Embodiment 2-16]

[0219] Next, the embodiment 2-16 is described with
reference to Figs.52 and 53. The holding frame part 3 of
the blood-pressure meter of this embodiment is suspend-
ed from a fixing mechanism 60 of a semiellipse shape in
which both ends are incurved so as to be worn to the
base of the auricle. This mechanism can be applied to
all holding frame parts 3 of the blood-pressure meters
described so far. Thus, the blood-pressure meter of the
embodiment 2-1 is taken as an example for describing
this embodiment.
[0220] Fig.52 shows an example in which the above-
mentioned mechanism is applied to the blood-pressure
meter of the embodiment 2-1, and shows a side view of
the blood-pressure meter in which the fixing mechanism
60 is attached to the holding frame part 3. Fig.53 shows
a state in which the blood-pressure meter is attached to
the ear. In Fig.53, Fig.53A shows an example in which
the fixing mechanism 60 is attached to the blood-pres-
sure meter 70. Although the outer shape of the blood-
pressure meter 70 is circle as an example, this does not
mean that the outer shape of the blood-pressure meter
is necessarily circle. Fig.53B shows an example of a state
in which the blood-pressure meter 70 is worn to the au-
ricle 80. The auricle is shown by a dotted line. As shown
in Fig.53B, the fixing mechanism 60 has a shape obtained
by cutting an ellipse in half in the major axis direction and
further incurving the both ends. It is adequate that the
fixing mechanism 60 has a shape that follows a shape
of the base of the auricle on the face. Therefore, it does
not mean that the fixing mechanism 60 strictly has a
shape obtained by cutting an ellipse in half in the major
axis direction and further incurving the both ends.
[0221] Although the fixing mechanism 60 may be at-
tached on the back side of the blood-pressure meter 70,
the figure is drawn such that the fixing mechanism that

may be on the back side of the blood-pressure meter 70
can be viewed to show the shape of the fixing mechanism
60. Fig.53C shows an example in which the blood-pres-
sure meter is worn to the auricle. As mentioned above,
according to this embodiment, since the holding frame
part 3 has the fixing mechanism 60 having a semiellipse
shape in which both ends are incurved so as to be worn
at the base of the auricle, it becomes easy to wear the
blood-pressure meter to the auricle.

[Embodiment 2-17]

[0222] Next, the embodiment 2-17 is described with
reference to Figs.54-56. The holding frame part 3 of the
blood-pressure meter of this embodiment includes a sus-
pension mechanism 61 such that the holding frame part
3 is suspended from a temple of eyeglasses. This mech-
anism can be applied to all holding frame parts 3 of the
blood-pressure meters described so far. Thus, the blood-
pressure meter of the embodiment 2-1 is described as
an example.
[0223] Fig.54 is a section view showing a state in which
the suspension mechanism 61 is attached to the holding
frame part 3. Fig.55 shows an example in which the sus-
pension mechanism 61 is attached to the temple of the
eyeglasses.
[0224] As shown in Fig.55, the part for attaching the
suspension mechanism 61 to the temple 62 of eyeglass-
es includes a function for pinching or enclosing the temple
62 of the eyeglasses. The suspension mechanism 61
includes the part for attaching the suspension mecha-
nism 61 to the temple 62 of eyeglasses and a part for
connecting the part to the blood-pressure meter. In Fig.
55, the part for attaching the suspension mechanism 61
to the temple 62 of eyeglasses and the part for connecting
the blood-pressure meter 70 are depicted linearly. But,
this is merely an example, and the part for attaching the
suspension mechanism 61 to the temple 62 of eyeglass-
es and the part for connecting the blood-pressure meter
70 may be curved. In addition, Fig.56 shows a case in
which the suspension mechanism 61 to be suspended
from the temple 62 of the eyeglasses is attached to an
end part of the temple 62 of the eyeglasses.
[0225] As described above, by providing the suspen-
sion mechanism 61 to be suspended from the temple 62
of the eyeglasses, the blood-pressure meter can be worn
to the auricle easily and comfortably.
[0226] As described above, according to the second
embodiment, although a simple structure is adopted in
which the pressure applying part, the light-emitting ele-
ment and the light-receiving element are provided in the
frame part including the first arm and the second arm that
pinch the part of the auricle, a blood-pressure meter that
can measure a blood pressure easily and accurately can
be provided. By the way, mechanisms for holding de-
scribed in this embodiment can be used for other em-
bodiments.
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(Third embodiment)

[0227] Next, the third embodiment is described. Before
describing this embodiment, structures of cartilage of the
auricle and structures of each part of the auricle are de-
scribed with reference to Figs.57-60. Figs.57 and 58 are
contained in the non-patent documents 1 and 4. Names
of cartilage of the auricle are described with reference to
Fig.57, and names of the auricle are described with ref-
erence to Fig.58. The names and structures of the ear
described in this embodiment are common to the whole
of the specification.
[0228] In the structure of the cartilage of the auricle
shown in Fig.57, 11 is called a lamina of tragus, 12 is
called a cartilage of acoustic meatus, 13 is called an an-
tihelix, 14 is called a helix, 15 is called a spina helices,
16 is called a squamous part of temporal bone, 17 is
called an incisura cartilaginis meatus acustici externi, and
18 is called a tympanic portion of the temporal bone.
[0229] In the structure of the auricle shown in Fig.58,
1 is called a tragus, 2 is called an antitragus, 3 is called
a concha auriculae, 4 is called a antihelix, 5 is called a
helix, 6 is called a crus anthelicis, 7 is called a crus helicis,
and 8 is called a cavum conchae. The auricle is a so-
called ear, and is a general term of the whole of the ear
shown in Fig.58. In addition, as shown in Fig.59, the ex-
ternal ear consists of the auricle and the external auditory
meatus. The part of the external auditory meatus is
shown as a section view. The external auditory meatus
is an auditory meatus part to the drum membrane leading
to the middle ear. The auricle is a part, generally called
an ear, jutting out the temporal region.
[0230] In the present specification and claims, "periph-
ery of external ear" means a periphery of the base of the
auricle in the temporal region shown in Fig.60. In addition,
"ear part" in the present specification and claims means
a part including the external ear and the periphery of the
external ear.
[0231] A branch artery exists in a subcutaneous part
of the auricle and the external auditory meatus. In addi-
tion, in the periphery of the base of the auricle in the
temporal region, a superficial temporal artery that ap-
pears on a surface layer of skin and that extends upward
exists. These are useful parts for measuring a pulse wave
(measuring a blood pressure).

[Embodiment 3-1]

[0232] An example of a living body information detec-
tion apparatus of this embodiment is shown in Fig.61. A
state in which the living body information detection ap-
paratus is attached to the structure of the cartilage of the
auricle is described with reference to Fig.61A, and a
structure of the living body information detection appa-
ratus is described with reference to Fig.61B. The struc-
ture of the living body information detection apparatus
having a shape following the cartilage of the auricle is
described using the outer appearance of the auricle

shown in Fig.58 instead of the cartilage of the auricle
shown in Fig.57 since the outer appearance of the auricle
appears in Fig.61A. In Figs. 61A and 61B, 11 is a lamina
of tragus, 13 is an antihelix, 30 is the living body infor-
mation detection apparatus, and 31 is a hollow provided
in the living body information detection apparatus.
[0233] The living body information detection apparatus
30 shown in Figs.61A and 61B has a shape that follows
the cartilage of the auricle in the periphery of the concha
auriculae (refer to Fig.58). By adopting the shape that
follows the cartilage of the auricle in the periphery of the
concha auriculae, the living body information detection
apparatus 30 can be set in a depression of the concha
auriculae. Thus, since the living body information detec-
tion apparatus 30 can be held by the cartilage of the au-
ricle in the periphery of the concha auriculae, the living
body information detection apparatus 30 can be stably
worn.
[0234] It is desirable that the shape that follows the
cartilage of the auricle in the periphery of the concha
auriculae is a shape following the antihelix 13. By adopt-
ing the shape following the antihelix 13, the living body
information detection apparatus 30 set in the depression
of the concha auriculae can be held so as to press the
living body information detection apparatus 30 against
the antihelix 13. Therefore, the living body information
detection apparatus 30 can be attached stably. It is pref-
erable that the living body information detection appara-
tus 30 shown in Figs. 61A and 61B has a shape curving
around to the inside of the antihelix 13. Since the part
curving around to the inside of the antihelix 13 shown in
Fig.61A (a part depicted by a dotted line in a shadow of
the antihelix 13) is brought into intimate contact with the
auricle, the living body information detection apparatus
30 can be worn more stably.
[0235] It is preferable that the shape that follows the
cartilage of the auricle in the periphery of the concha
auriculae is a shape following the antihelix 13 and the
lamina of tragus 11. By adopting the shape following the
antihelix 13 and the lamina of tragus 11, the living body
information detection apparatus 30 set in the depression
of the concha auriculae can be held so as to press the
living body information detection apparatus 30 against
the antihelix 13 or the lamina of tragus 11. Therefore, the
living body information detection apparatus 30 can be
worn stably. It is preferable that the living body informa-
tion detection apparatus 30 shown in Figs.61A and 61B
has a shape curving around to the inside of the antihelix
13 or the lamina of tragus 11. Since the part curving
around to the inside of the antihelix 13 or the lamina of
tragus 11 shown in Fig.61A (a part depicted by a dotted
line in a shadow of the antihelix 13, or a part depicted by
a dotted line in a shadow of the lamina of tragus 11 in
Fig.61A) is brought into intimate contact with the auricle,
the living body information detection apparatus 30 can
be worn more stably.
[0236] The living body information detection apparatus
30 includes the hollow 31 for sound transmission. By the
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hollow 31, even when the living body information detec-
tion apparatus 30 is worn, external sound can be heard
easily.

[Embodiment 3-2]

[0237] A living body information detection apparatus
of this embodiment is shown in Fig.62. A state in which
the living body information detection apparatus is worn
in the structure of the auricle shown in Fig.58 is described
with reference to Fig.62A, and a structure of the living
body information detection apparatus is described with
reference to Fig.62B. In Figs.62A and 62B, 1 indicates
the tragus, 2 indicates the antitragus, 4 indicates the an-
tihelix, 5 indicates the helix, 6 indicates the crus antheli-
cis, 7 indicates the crus helicis, 30 indicates the living
body information detection apparatus, 31 indicates the
hollow provided in the living body information detection
apparatus 30.
[0238] The living body information detection apparatus
30 shown in Figs.62A and 62B has a shape that follows
the auricle in the periphery of the concha auriculae (refer
to Fig.58). By adopting the shape that follows the auricle
in the periphery of the concha auriculae, the living body
information detection apparatus 30 can be set in a de-
pression of the concha auriculae. Thus, since the living
body information detection apparatus 30 can be held by
the auricle in the periphery of the concha auriculae, the
living body information detection apparatus 30 can be
stably worn.
[0239] It is desirable that the shape that follows the
auricle in the periphery of the concha auriculae is a shape
that follows the concha auriculae 3 (refer to Fig.58) and
the antihelix 4. By adopting the shape that follows the
concha auriculae 3 and the antihelix 4, the living body
information detection apparatus 30 set in the depression
of the concha auriculae 3 can be held so as to press the
living body information detection apparatus 30 against
the antihelix 4. Therefore, the living body information de-
tection apparatus 30 can be worn stably. It is preferable
that the living body information detection apparatus 30
shown in Figs.62A and 62B has a shape curving around
to the inside of the antihelix 4. Since the part curving
around to the inside of the antihelix 4 shown in Fig.62A
(a part depicted by a dotted line hidden behind the anti-
helix 4) is brought into intimate contact with the auricle,
the living body information detection apparatus 30 can
be worn more stably.
[0240] It is desirable that the shape that follows the
auricle in the periphery of the concha auriculae is a shape
that follows the concha auriculae 3, the tragus 1, the an-
titragus 2 and the antihelix 4. By adopting the shape that
follows the concha auriculae 3, the tragus 1, the antitra-
gus 2 and the antihelix 4, the living body information de-
tection apparatus 30 set in the depression of the concha
auriculae 3 can be held by pressing the living body infor-
mation detection apparatus 30 with the tragus 1, the an-
titragus 2 or the antihelix 4. Therefore, the living body

information detection apparatus 30 can be worn stably.
It is preferable that the living body information detection
apparatus 30 shown in Figs.62A and 62B has a shape
curving around to the inside of the tragus 1, the antitragus
2 or the antihelix 4. Since the part curving around to the
inside of the tragus 1, the antitragus 2 or the antihelix 4
shown in Fig.62A (a part depicted by a dotted line hidden
behind the tragus 1, a part depicted by a dotted line hid-
den behind the antitragus 2, and a part depicted by a
dotted line hidden behind the antihelix 4 in Fig.62A) is
brought into intimate contact with the auricle, the living
body information detection apparatus 30 can be worn
more stably.
[0241] It is desirable that the shape that follows the
auricle in the periphery of the concha auriculae is a shape
that follows the concha auriculae 3, the tragus 1, the crus
helicis 7, the crus anthelicis 6, the antihelix 4, the anti-
tragus 2 and the cavum conchae 8 (refer to Fig.58). By
adopting the shape that follows the concha auriculae 3,
the tragus 1, the crus helicis 7, the crus anthelicis 6, the
antihelix 4, the antitragus 2 and the cavum conchae 8,
the living body information detection apparatus 30 set in
the depression of the concha auriculae 3 can be held so
as to press the living body information detection appara-
tus 30 against the tragus 1, the crus anthelicis 6, the
antihelix 4, or the antitragus 2. Therefore, the living body
information detection apparatus 30 can be worn stably.
It is preferable that the living body information detection
apparatus 30 shown in Figs.62A and 62B has a shape
curving around to the inside of the tragus 1, the crus
anthelicis 6, the antihelix 4 or the antitragus 2. Since the
part curving around to the inside of the tragus 1, the crus
anthelicis 6, the antihelix 4, or the antitragus 2 shown in
Fig.62A (a part depicted by a dotted line hidden behind
the tragus 1, a part depicted by a dotted line hidden be-
hind the crus anthelicis 6, a part depicted by a dotted line
hidden behind the antihelix 4, or a part depicted by a
dotted line hidden behind the antitragus 2 in Fig.62A) is
brought into intimate contact with the auricle, the living
body information detection apparatus 30 can be worn
more stably.
[0242] The living body information detection apparatus
30 includes the hollow 31 for sound transmission. By the
hollow 31, even when the living body information detec-
tion apparatus 30 is worn, external sound can be heard
easily.

[Embodiment 3-3]

[0243] A living body information detection apparatus
of this embodiment is shown in Fig.63. A state in which
the living body information detection apparatus is worn
in the structure of the cartilage of the auricle shown in
Fig.57 is described with reference to Fig.63A, and a struc-
ture of the living body information detection apparatus is
described with reference to Fig.63B. Fig.63B shows a
structure of a section at a A-A’ line of Fig.63A. The struc-
ture of the living body information detection apparatus
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having a shape following the cartilage of the auricle is
described using the outer appearance of the auricle
shown in Fig.58 instead of the cartilage of the auricle
shown in Fig.57 since the outer appearance of the auricle
appears in Fig.63A. In Figs.63A and 63B, 3 is a concha
auriculae, 11 is a lamina of tragus, 13 is an antihelix, 30
is the living body information detection apparatus, and
31 is a hollow provided in the living body information de-
tection apparatus.
[0244] The living body information detection apparatus
30 shown in Figs.63A and 63B has a shape that follows
the cartilage of the auricle in the periphery of the concha
auriculae. By adopting the shape that follows the carti-
lage of the auricle in the periphery of the concha auricu-
lae, the living body information detection apparatus 30
can be set in a depression of the concha auriculae. Thus,
since the living body information detection apparatus 30
can be held by the cartilage of the auricle in the periphery
of the concha auriculae, the living body information de-
tection apparatus 30 can be stably worn.
[0245] The shape described in the embodiment 3-1
can be applied to the shape that follows the cartilage of
the auricle in the periphery of the concha auriculae. As
shown in the section view of A-A’ line of Fig.63B, the
shape of the living body information detection apparatus
30 also follows the outer surface of the lamina of tragus
11, and the shape has an inside part and an outside part
that covers the tragus wherein the inside part touches
the tragus from the inside of the lamina of tragus 11 and
wherein the outside part touches the tragus from the outer
side of the lamina of tragus 11. By adopting such shape,
the living body information detection apparatus 30 set in
the depression of the concha auriculae can be held so
as to press the living body information detection appara-
tus 30 against the antihelix 13 or the lamina of tragus 11.
Therefore, the living body information detection appara-
tus 30 can be attached stably.

[Embodiment 3-4]

[0246] A living body information detection apparatus
of this embodiment is shown in Fig.64. A state in which
the living body information detection apparatus is worn
in the structure of the cartilage of the auricle shown in
Fig.58 is described with reference to Fig.64A, and a struc-
ture of the living body information detection apparatus is
described with reference to Fig.64B. Fig.64B shows a
structure of a section at a B-B’ line shown in Fig.64A. In
Figs.64A and 64B, 1 indicates the tragus, 3 indicates the
concha auriculae, 4 indicates the antihelix, 20 indicates
the external auditory meatus, 30 indicates the living body
information detection apparatus, and 31 indicates a hol-
low provided in the living body information detection ap-
paratus.
[0247] The living body information detection apparatus
30 shown in Figs.64A and 64B has a shape that follows
the auricle in the periphery of the concha auriculae. By
adopting the shape that follows the auricle in the periph-

ery of the concha auriculae, the living body information
detection apparatus 30 can be set in a depression of the
concha auriculae. Thus, since the living body information
detection apparatus 30 can be held by the auricle in the
periphery of the concha auriculae, the living body infor-
mation detection apparatus 30 can be stably worn.
[0248] The shape described in the embodiment 3-2
can be applied to the shape that follows the auricle in the
periphery of the concha auriculae. As shown in the sec-
tion view of B-B’ line of Fig.64B, the shape of the living
body information detection apparatus 30 also follows the
outer surface of the tragus 1, and the shape has an inside
part and an outside part that cover the tragus wherein
the inside part touches the tragus from the inside of the
tragus 1 and wherein the outside part touches the tragus
from the outer side of the tragus 1. By adopting such
shape, the living body information detection apparatus
30 set in the depression of the concha auriculae can be
held so as to press the living body information detection
apparatus 30 against the antihelix 4 or the tragus 1.
Therefore, the living body information detection appara-
tus 30 can be attached stably.

[Embodiment 3-5]

[0249] An example of a living body information detec-
tion apparatus of this embodiment is shown in Fig.65. A
state in which the living body information detection ap-
paratus is worn in the auricle is described with reference
to Fig.65A, and a structure of the living body information
detection In Figs.65A and 65B, 1 indicates the tragus, 2
indicates the antitragus, 5 indicates the helix, 30 indicates
the living body information detection apparatus, 31 indi-
cates a hollow provided in the living body information
detection apparatus, and 32 indicates a holding mecha-
nism.
[0250] The living body information detection apparatus
30 shown in Fig.65A and Fig.65B is formed by adding
the holding mechanism 32 to a living body information
detection apparatus described in any one of embodi-
ments 3-1 - 3-4 for fixing the living body information de-
tection apparatus to the auricle. The holding mechanism
32 has a mechanism to curve around from an anterior
inferior part of the auricle to a base of the auricle, that is,
to a base of the helix 5 so as to fix the main body part of
the living body information detection apparatus 30 to the
auricle. By using the holding mechanism 32, the living
body information detection apparatus can be held on the
auricle with reliability.

[Embodiment 3-6]

[0251] An example of a living body information detec-
tion apparatus of this embodiment is shown in Fig.66. A
state in which the living body information detection ap-
paratus is worn in the auricle is shown in Fig.66A, and a
structure of the living body information detection is shown
in Fig.66B. In Figs.66A and 66B, 1 indicates the tragus,

71 72 



EP 1 671 578 A1

38

5

10

15

20

25

30

35

40

45

50

55

2 indicates the antitragus, 5 indicates the helix, 30 indi-
cates the living body information detection apparatus, 31
indicates a hollow provided in the living body information
detection apparatus, and 32 indicates a holding mecha-
nism.
[0252] The living body information detection apparatus
30 shown in Fig.66A and Fig.66B is formed by adding
the holding mechanism 32 to a living body information
detection apparatus described in any one of embodi-
ments 3-1 - 3-4 for fixing the living body information de-
tection apparatus to the auricle. The holding mechanism
32 has a mechanism to curve around from an anterior
upper part of the auricle to a base of the auricle, that is,
to a base of the helix 5 so as to fix the main body part of
the living body information detection apparatus 30 to the
auricle. By using the holding mechanism 32, the living
body information detection apparatus can be held on the
auricle with reliability.
[0253] As mentioned above, since the living body in-
formation detection apparatus described in the embodi-
ments 1-6 can be stably worn in the auricle of a human
body, the measurement result is almost insensitive to
vibration and the like and living body information can be
stably detected at the auricle. In addition, the living body
information detection apparatus can be downsized and
weight reduction can be realized.
[0254] The living body information detection apparatus
described in the embodiments 1-6 may include a light-
emitting element and a light-receiving element so that
light from the light-emitting element enters a living body
tissue, the light-receiving element receives scattered
light from the living body tissue, and a pulse wave can
be detected from an optical/electrical converted signal.
The living body information detection apparatus may
have functions for detecting not only the pulse wave but
also living body information such as body temperature
by a thermistor and after-mentioned blood pressure.
[0255] As a concrete example for manufacturing the
living body information detection apparatus described in
the embodiments 1-6, there is a method for modeling the
auricle of each person in resin or clay and manufacturing
the apparatus for each person based on it. In addition, it
is effective to manufacture the apparatus based on an
average shape of auricles of many persons. Further, it
is more effective to manufacture plural types such as
large, medium, small and the like according to a phy-
sique. These manufacturing methods also apply to living
body information detection apparatuses described in the
following.
[0256] Configuration examples and functions of the liv-
ing body information detection apparatus described in
embodiments 1-6 for detecting living body information
are described in the following.

[Embodiment 3-7]

[0257] A configuration and function for detecting a
pulse wave using a light-emitting element and a light-

receiving element are described with reference to Fig.
67. In Fig.67, 20 indicates a living body tissue, 30 is any
one of the living body information detection apparatus
described in embodiments 1-6, 41 indicates the light-
emitting element, 42 indicates the light-receiving ele-
ment, 43 indicates incident light, and 44 indicates scat-
tered light.
[0258] Fig.67A shows a state in which the light-emitting
element 41 and the light-receiving element 42 are placed
on a surface of the living body information detection ap-
paratus 30 that contacts the living body tissue 20 that is
a part of the auricle, light emitted from the light-emitting
element 41 enters the living body tissue 20, the incident
light 43 is scattered by a blood vessel or blood cells in
the blood vessel in the living body tissue 20, and the
scattered light 44 is received by the light-receiving ele-
ment 42.
[0259] The blood vessel in the living body tissue 20 or
the blood cells in the blood vessel pulse according to
heartbeat, so that the scattered light 44 receives a
change of strength according to the pulsation or a change
of optical frequency due to the Doppler effect. The inci-
dent light 43 entering the living body tissue 20 from the
light-emitting element 41 is scattered in the living body
tissue 20 so that the scattered light 44 is generated, and
the light-receiving element 42 is placed at a position such
that the light-receiving element 42 receives the scattered
light 44. The scattered light 44 is received by the receiv-
ing-light element 42, and optical/electrical conversion is
performed on the scattered light 44, so that the pulse
wave corresponding to the pulsation of the blood vessel
is detected.
[0260] Fig.67B shows a state in which the living body
information detection apparatus 30 pinches the living
body tissue 20 that is a part of the auricle in which the
light-emitting element 41 and the light-receiving element
42 pinches the living body tissue 20 and contacts the
living body tissue 20, and they are placed opposite to
each other, wherein the incident light 43 entering the liv-
ing body tissue 20 from the light-emitting element 41 is
scattered in the living body tissue 20, and the scattered
light 44 is received by the receiving-light element 42. The
incident light 43 entering the living body tissue 20 from
the light-emitting element 41 is scattered in the living body
tissue 20 so that the scattered light 44 is generated, and
the light-receiving element 42 is placed opposite to the
light-emitting element so as to receive the scattered light
44. In the configuration in Fig.67B, the pulse wave can
be detected based on the change of the scattered light
44 received by the light-receiving element 42 in the same
way as the configuration of Fig.67A.
[0261] As mentioned above, in both cases that are a
reflection type shown in Fig.67A and a transmission type
shown in Fig.67B, the living body information detection
apparatus 30 can detect the pulse wave, and can detect
the pulse wave more accurately compared with a con-
ventional case where the pulse wave is detected using
sound. As to the living body information detection appa-
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ratus described in the embodiment 3-1 or 3-2, the reflec-
tion type shown in Fig.67A can be applied. As to the living
body information detection apparatus described in the
embodiments 3-3 or 3-4, either of the reflection type
shown in Fig.67A and the transmission type shown in
Fig.67B can be applied. In any case, the living body in-
formation detection apparatus worn in the auricle can
stably detect the pulse wave at the auricle.

[Embodiment 3-8]

[0262] A cuff for applying a pressure on the tragus may
be placed in the inside part that covers the tragus in the
living body information detection apparatus described in
embodiments 3-3 and 3-4, in which a light-emitting ele-
ment and a light-receiving element are placed in the cuff.
In the configuration, light from the light-emitting element
is entered into the living body tissue, the light-receiving
element receives the scatted light from the living body
tissue, so that the pulse wave can be detected and the
blood pressure can be measured based on an pressure
applied to the tragus by the cuff and the pulse wave at
the time.
[0263] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment is described with reference to Fig.68. In Fig.
68, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
31 indicates a hollow of the living body information de-
tection apparatus, 41 indicates the light-emitting ele-
ment, 42 indicates the light-receiving element, 45 indi-
cates the cuff and 46 indicates an air pipe. Fig.68A shows
a state in which the living body information detection ap-
paratus 30 is worn in the auricle. Fig.68B indicates a sec-
tion view at a C-C’ line of the Fig.68A. Diagonally shaded
areas show the section view of the living body information
detection apparatus 30.
[0264] In Fig.68B, the living body information detection
apparatus 30 is worn so as to cover the tragus 1. The
cuff 45 is placed on a surface at which the living body
information detection apparatus 30 contacts the tragus
1. Further, the light-emitting element 41 and the light-
receiving element 42 are placed on a surface, in the cuff
45, that contacts the tragus 1, and the air pipe 46 is con-
nected to the cuff 45.
[0265] In Fig.68B, the light-emitting element 41 and
the light-receiving element 42 are placed to keep a po-
sition relationship in which light from the light-emitting
element 41 enters the tragus 1 and the light-receiving
element 42 receives the scattered light obtained by scat-
tering the incident light. By adopting such configuration,
the living body information detection apparatus 30 can
detect the pulse wave based on the before-mentioned
principle.
[0266] The principle for measuring a blood pressure is
the same as one described with reference to Fig.14 and
the like. That is, the pulse wave 120 changes in the proc-
ess for decreasing the pressure 114 of the cuff from a

high pressure that stops bloodstream in the blood vessel,
and shows a unique shape. Therefore, by storing shapes
of the pulse wave 120 corresponding to a blood pressure
of each time, for example, based on a pulse wave 120
measured at an arbitrary time, it can be measured which
position the blood pressure at the time of measurement
corresponds to between the maximum blood pressure
and the minimum blood pressure.
[0267] In addition, since the pulse wave 120 especially
shows remarkable waveform change at the position A
121 corresponding to the maximum blood pressure 111,
the point B 122 corresponding to the average blood pres-
sure 112, and the point C 123 corresponding to the min-
imum blood pressure 113, the blood pressure can be
also measured based on features of the waveforms.
[0268] For example, by controlling the pressure 114 of
the cuff such that the pulse wave 120 always becomes
the maximum vale, at the time when the B point 122 cor-
responding to the average blood pressure 122 at which
the amplitude of the pulse wave 120 is the maximum is
measured, the average blood pressure 112 can be meas-
ured continuously. In the same principle, continuous
measurement is possible also for the maximum blood
pressure 111 and the average blood pressure 113.
[0269] Further, two kinds of the principles for detecting
the pulse wave were described in Figs.67A and 67B, the
blood pressure can be measured by either of pulse waves
detected in these methods base on the above-mentioned
principle.
[0270] The living body information detection apparatus
30 of this embodiment of the present invention shown in
Fig.68, an air pressure is applied to the cuff 45 via the
air pipe 46 so as to press the tragus 1, and the pulse
wave is measured by the light-emitting element 41 and
the light-receiving element 42 provided in the inside of
the cuff. Accordingly, the blood pressure can be meas-
ured based on the above-mentioned principle of blood
pressure measurement.
[0271] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-9]

[0272] A cuff for applying a pressure on the tragus may
be placed in the outside part that covers the tragus in the
living body information detection apparatus described in
embodiments 3-3 and 3-4, in which a light-emitting ele-
ment and a light-receiving element are placed in the cuff.
In the configuration, light from the light-emitting element
is entered into the living body tissue, the light-receiving
element receives the scatted light from the living body
tissue, so that the pulse wave can be detected and the
blood pressure can be measured based on an pressure
applied to the tragus by the cuff and the pulse wave at
the time.
[0273] A configuration example and a function of the
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living body information detection apparatus of this em-
bodiment is described with reference to Fig.69. In Fig.
69, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 45 indicates the cuff and 46 in-
dicates an air pipe. In the living body information detec-
tion apparatus 30 shown in Fig.69, the cuff 45 is placed
to contact the outside of the tragus 1, and the light-emit-
ting element 41 and the light-receiving element 42 are
placed on a surface, in the cuff 45, contacting the tragus
1. By the way, in Fig.69 and figures described hereinafter,
the configuration example of the living body information
detection apparatus is shown as a section view similar
to the section view at C-C’ line in Fig.68A.
[0274] According to the living body information detec-
tion apparatus 30, based on a principle similar to the prin-
ciple described in the embodiment 3-8, the blood pres-
sure can be measured by adjusting the pressure of the
cuff 45 and detecting the pulse wave using the light-emit-
ting element 41 and the light-receiving element 42.
[0275] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stable at the tragus
of the human body.

[Embodiment 3-10]

[0276] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, a cuff for ap-
plying a pressure on the tragus may be placed in the
inside part that covers the tragus, and the light-emitting
element and the light-receiving-element are placed in the
outside part that covers the tragus. In the configuration,
light from the light-emitting element is entered into the
living body tissue, the light-receiving element receives
the scatted light from the living body tissue, so that the
pulse wave can be detected and the blood pressure can
be measured based on an pressure applied to the tragus
by the cuff and the pulse wave at the time.
[0277] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.70. In Fig.
70, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 45 indicates the cuff and 46 in-
dicates an air pipe. In the living body information detec-
tion apparatus 30 shown in Fig.70, the cuff 45 is placed
to contact the inside of the tragus 1, and the light-emitting
element 41 and the light-receiving element 42 are placed
to contact the outside of the tragus 1.
[0278] According to the living body information detec-
tion apparatus 30 of this embodiment, the cuff 45 presses
the inside of the tragus 1 so that a pressure is applied to
the tragus in the same way as the embodiment 8, and
the pulse wave can be detected by the light-emitting el-
ement 41 and the light-receiving element 42. Thus, based

on a principle similar to the principle described in the
embodiment 8, the blood pressure can be measured.
[0279] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-11]

[0280] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, a cuff for ap-
plying a pressure on the tragus is placed in the outside
part that covers the tragus, and the light-emitting element
and the light-receiving element are placed in the inside
part that covers the tragus. In the configuration, light from
the light-emitting element is entered into the living body
tissue, the light-receiving element receives the scatted
light from the living body tissue, so that the pulse wave
can be detected and the blood pressure can be measured
based on an pressure applied to the tragus by the cuff
and the pulse wave at the time.
[0281] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.71. In Fig.
71, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 45 indicates the cuff and 46 in-
dicates an air pipe. In the living body information detec-
tion apparatus 30 shown in Fig.71, the cuff 45 is placed
to contact the outside of the tragus 1, and the light-emit-
ting element 41 and the light-receiving element 42 are
placed to contact the inside of the tragus 1.
[0282] According to the living body information detec-
tion apparatus 30, the cuff 45 presses the outside of the
tragus 1 so that a pressure is applied to the tragus in the
same way as the embodiment 8, and the pulse wave can
be detected by the light-emitting element 41 and the light-
receiving element 42 that are placed on the inside of the
tragus 1. Thus, based on a principle similar to the prin-
ciple described in the embodiment 8, the blood pressure
can be measured.
[0283] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stable at the tragus
of the human body.

[Embodiment 3-12]

[0284] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, a cuff for ap-
plying a pressure on the tragus may be placed in the
inside part that covers the tragus, the light-emitting ele-
ment is placed in the cuff, and the light-receiving element
is placed in the outside part that covers the tragus. In the
configuration, light from the light-emitting element is en-
tered into the living body tissue, the light-receiving ele-
ment receives the scatted light from the living body tissue,
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so that the pulse wave can be detected and the blood
pressure can be measured based on an pressure applied
to the tragus by the cuff and the pulse wave at the time.
[0285] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.72. In Fig.
72, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 45 indicates the cuff and 46 in-
dicates an air pipe. In the living body information detec-
tion apparatus 30 shown in Fig.72, the cuff 45 is placed
to contact the inside of the tragus 1, and the light-emitting
element 41 is placed on a surface, of the cuff 45, con-
tacting the tragus 1, and the light-receiving element 42
is placed to contact the outside of the tragus 1.
[0286] According to the living body information detec-
tion apparatus 30, the cuff 45 presses the tragus 1 from
the inside of the tragus 1 so that a pressure is applied to
the tragus 1 in the same way as the embodiment 8, and
the pulse wave can be detected by the light-emitting el-
ement 41 placed in the inside of the tragus 1 and the
light-receiving element 42 placed in the outside of the
tragus 1. Thus, based on a principle similar to the prin-
ciple described in the embodiment 8, the blood pressure
can be measured.
[0287] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-13]

[0288] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, a cuff for ap-
plying a pressure on the tragus may be placed in the
inside part that covers the tragus, the light-receiving el-
ement may be placed in the cuff, and the light-emitting
element may be placed in the outside part that covers
the tragus. In the configuration, light from the light-emit-
ting element is entered into the living body tissue, the
light-receiving element receives the scatted light from the
living body tissue, so that the pulse wave can be detected
and the blood pressure can be measured based on an
pressure applied to the tragus by the cuff and the pulse
wave at the time.
[0289] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.73. In Fig.
73, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 45 indicates the cuff and 46 in-
dicates an air pipe. In the living body information detec-
tion apparatus 30 shown in Fig.73, the cuff 45 is placed
to contact the inside of the tragus 1, and the light-receiv-
ing element 42 is placed on a surface, of the cuff 45,
contacting the tragus 1, and the light-emitting element

41 is placed to contact the outside of the tragus 1.
[0290] According to the living body information detec-
tion apparatus 30, the cuff 45 presses the tragus 1 from
the inside of the tragus 1 so that a pressure is applied to
the tragus 1 in the same way as the embodiment 8, and
the pulse wave can be detected by the light-receiving
element 42 placed in the inside of the tragus 1 and the
light-emitting element 41 placed in the outside of the tra-
gus 1. Thus, based on a principle similar to the principle
described in the embodiment 8, the blood pressure can
be measured.
[0291] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-14]

[0292] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, a cuff for ap-
plying a pressure on the tragus may be placed in the
outside part that covers the tragus, the light-emitting el-
ement may be placed in the cuff, and the light-receiving
element may be placed in the inside part that covers the
tragus. In the configuration, light from the light-emitting
element is entered into the living body tissue, the light-
receiving element receives the scatted light from the liv-
ing body tissue, so that the pulse wave can be detected
and the blood pressure can be measured based on an
pressure applied to the tragus by the cuff and the pulse
wave at the time.
[0293] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.74. In Fig.
74, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 45 indicates the cuff and 46 in-
dicates an air pipe. In the living body information detec-
tion apparatus 30 shown in Fig.74, the cuff 45 is placed
to contact the outside of the tragus 1, and the light-emit-
ting element 41 is placed on a surface, of the cuff 45,
contacting the tragus 1, and the light-receiving element
42 is placed to contact the inside of the tragus 1.
[0294] According to the living body information detec-
tion apparatus 30, the cuff 45 presses the tragus 1 from
the outside of the tragus 1 so that a pressure is applied
to the tragus 1 in the same way as the embodiment 8,
and the pulse wave can be detected by the light-receiving
element 42 placed in the inside of the tragus 1 and the
light-emitting element 41 placed in the outside of the tra-
gus 1. Thus, based on a principle similar to the principle
described in the embodiment 8, the blood pressure can
be measured.
[0295] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.
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[Embodiment 3-15]

[0296] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, a cuff for ap-
plying a pressure on the tragus may be placed in the
outside part that covers the tragus, the light-receiving
element may be placed in the cuff, and the light-emitting
element may be placed in the inside part that covers the
tragus. In the configuration, light from the light-emitting
element is entered into the living body tissue, the light-
receiving element receives the scatted light from the liv-
ing body tissue, so that the pulse wave can be detected
and the blood pressure can be measured based on an
pressure applied to the tragus by the cuff and the pulse
wave at the time.
[0297] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.75. In Fig.
75, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 45 indicates the cuff and 46 in-
dicates an air pipe. In the living body information detec-
tion apparatus 30 shown in Fig.75, the cuff 45 is placed
to contact the outside of the tragus 1, and the light-re-
ceiving element 42 is placed on a surface, of the cuff 45,
contacting the tragus 1, and the light-emitting element
41 is placed to contact the inside of the tragus 1.
[0298] According to the living body information detec-
tion apparatus 30, the cuff 45 presses the tragus 1 from
the outside of the tragus 1 so that a pressure is applied
to the tragus 1 in the same way as the embodiment 8,
and the pulse wave can be detected by the light-receiving
element 42 placed in the outside of the tragus 1 and the
light-emitting element 41 placed in the inside of the tragus
1. Thus, based on a principle similar to the principle de-
scribed in the embodiment 8, the blood pressure can be
measured.
[0299] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-16]

[0300] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, two cuffs, for
applying a pressure on the tragus, that are a first cuff and
a second cuff may be placed in the inside part and the
outside part respectively that cover the tragus, and the
light-emitting element and the light-receiving element
may be placed in the first cuff in the inside part. In the
configuration, light from the light-emitting element is en-
tered into the living body tissue, the light-receiving ele-
ment receives the scatted light from the living body tissue,
so that the pulse wave can be detected, and the blood
pressure can be measured based on a pressure applied
to the tragus by the first cuff and the second cuff and the

pulse wave at the time.
[0301] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.76. In Fig.
76, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 47 indicates a cuff as the first
cuff, 48 indicates a cuff as the second cuff, 61 indicates
an air pipe, and 62 indicates an air pipe. In the living body
information detection apparatus 30 shown in Fig.76, the
cuff 47 is placed to contact the inside of the tragus 1, and
the light-emitting element 41 and the light-receiving ele-
ment 42 are placed on a surface, in the cuff 47, contacting
the tragus 1, the cuff 48 is placed to contact the outside
of the tragus 1, the air pipe is connected to the cuff 47,
and the air pipe 62 is connected to the cuff 48.
[0302] According to the living body information detec-
tion apparatus 30, the cuff 47 is supplied with air via the
air pipe 61 and the cuff 48 is supplied with air via the air
pipe 62 so that the tragus 1 is pressed from both sides,
and the pulse wave can be detected by the light-emitting
element 41 and the light-receiving element 42. Thus, in
the same way as the embodiment 8, the blood pressure
can be measured based on the pressure applied to the
tragus 1 by the cuff 47 and the cuff 48 and the pulse wave
at the time.
[0303] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-17]

[0304] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, two cuffs, for
applying a pressure on the tragus, that are a first cuff and
a second cuff may be placed in the inside part and the
outside part respectively that covers the tragus, and the
light-emitting element and the light-receiving element
may be placed in the second cuff in the outside part. In
the configuration, light from the light-emitting element is
entered into the living body tissue, the light-receiving el-
ement receives the scatted light from the living body tis-
sue, so that the pulse wave can be detected, and the
blood pressure can be measured based on a pressure
applied to the tragus by the first cuff and the second cuff
and the pulse wave at the time.
[0305] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.77. In Fig.
77, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 47 indicates a cuff as the first
cuff, 48 indicates a cuff as the second cuff, 61 indicates
an air pipe, and 62 indicates an air pipe. In the living body
information detection apparatus 30 shown in Fig.77, the
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cuff 47 is placed to contact the inside of the tragus 1, the
cuff 48 is placed to contact the outside of the tragus 1
and the light-emitting element 41 and the light-receiving
element 42 are placed on a surface, in the cuff 48, con-
tacting the tragus 1, and, the air pipe 61 is connected to
the cuff 47, and the air pipe 62 is connected to the cuff 48.
[0306] According to the living body information detec-
tion apparatus 30, the cuff 47 is supplied with air via the
air pipe 61 and the cuff 48 is supplied with air via the air
pipe 62 so that the tragus 1 is pressed from both sides,
and the pulse wave can be detected by the light-emitting
element 41 and the light-receiving element 42 in the cuff
48. Thus, in the same way as the embodiment 8, the
blood pressure can be measured based on the pressure
applied to the tragus 1 by the cuff 47 and the cuff 48 and
the pulse wave at the time.
[0307] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-18]

[0308] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, two cuffs, for
applying a pressure on the tragus, that are a first cuff and
a second cuff may be placed in the inside part and the
outside part respectively that cover the tragus, the light-
emitting element may be placed in the first cuff in the
inside part and the light-receiving element may be placed
in the second cuff in the outside part. In the configuration,
light from the light-emitting element is entered into the
living body tissue, the light-receiving element receives
the scatted light from the living body tissue, so that the
pulse wave can be detected, and the blood pressure can
be measured based on a pressure applied to the tragus
by the first cuff or the second cuff and the pulse wave at
the time.
[0309] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.78. In Fig.
78, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 47 indicates a cuff as the first
cuff, 48 indicates a cuff as the second cuff, 61 indicates
an air pipe, and 62 indicates an air pipe. In the living body
information detection apparatus 30 shown in Fig.78, the
cuff 47 is placed to contact the inside of the tragus 1, the
cuff 48 is placed to contact the outside of the tragus 1,
the light-emitting element 41 is placed on a surface, in
the cuff 47, contacting the tragus 1, the light-receiving
element 42 is placed on a surface, in the cuff 48, con-
tacting the tragus 1, and, the air pipe 61 is connected to
the cuff 47, and the air pipe 62 is connected to the cuff 48.
[0310] According to the living body information detec-
tion apparatus 30, the cuff 47 is supplied with air via the
air pipe 61 and the cuff 48 is supplied with air via the air

pipe 62 so that the tragus 1 is pressed from both sides,
and the pulse wave can be detected by the light-emitting
element 41 and the light-receiving element 42 in the cuff
48. Thus, in the same way as the embodiment 8, the
blood pressure can be measured based on the pressure
applied to the tragus 1 by the cuff 47 and the cuff 48 and
the pulse wave at the time.
[0311] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood
pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-19]

[0312] In the living body information detection appara-
tus described in embodiments 3-3 and 3-4, two cuffs, for
applying a pressure on the tragus, that are a first cuff and
a second cuff may be placed in the inside part and the
outside part respectively that cover the tragus, the light-
receiving element may be placed in the first cuff in the
inside part and the light-emitting element may be placed
in the second cuff in the outside part. In the configuration,
light from the light-emitting element is entered into the
living body tissue, the light-receiving element receives
the scatted light from the living body tissue, so that the
pulse wave can be detected, and the blood pressure can
be measured based on a pressure applied to the tragus
by the first cuff or the second cuff and the pulse wave at
the time.
[0313] A configuration example and a function of the
living body information detection apparatus of this em-
bodiment are described with reference to Fig.79. In Fig.
79, 1 indicates the tragus, 4 indicates the antihelix, 30
indicates the living body information detection apparatus,
41 indicates the light-emitting element, 42 indicates the
light-receiving element, 47 indicates a cuff as the first
cuff, 48 indicates a cuff as the second cuff, 61 indicates
an air pipe, and 62 indicates an air pipe. In the living body
information detection apparatus 30 shown in Fig.78, the
cuff 47 is placed to contact the inside of the tragus 1, the
cuff 48 is placed to contact the outside of the tragus 1,
the light-receiving element 42 is placed on a surface, in
the cuff 47, contacting the tragus 1, the light-emitting el-
ement 42 is placed on a surface, in the cuff 48, contacting
the tragus 1, and, the air pipe 61 is connected to the cuff
47, and the air pipe 62 is connected to the cuff 48.
[0314] According to the living body information detec-
tion apparatus 30, the cuff 47 is supplied with air via the
air pipe 61 and the cuff 48 is supplied with air via the air
pipe 62 so that the tragus 1 is pressed from both sides,
and the pulse wave can be detected by the light-receiving
element 42 in the cuff 47 and the light-emitting element
41 in the cuff 48. Thus, in the same way as the embod-
iment 8, the blood pressure can be measured based on
the pressure applied to the tragus 1 by the cuff 47 and
the cuff 48 and the pulse wave at the time.
[0315] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, the blood

83 84 



EP 1 671 578 A1

44

5

10

15

20

25

30

35

40

45

50

55

pressure can be measured easily and stably at the tragus
of the human body.

[Embodiment 3-20]

[0316] In the living body information detection appara-
tus described in the embodiments 3-8, 3-9 and 3-12 -
3-19, when one or two cuffs are placed and the light-
emitting element or the light-receiving element is placed
in at least one of cuffs, it is preferable that the light-emit-
ting element or the light-receiving element is fixed to the
cuff for applying a pressure so as to move the light-emit-
ting element or the light-receiving element with the cuff
when applying or reducing the pressure, to obtain the
blood pressure based on the pressure to the tragus ap-
plied by the cuff and the pulse wave at the time.
[0317] In the living body information detection appara-
tus in this embodiment, the light-emitting element or the
light-receiving element is placed on an inner surface or
an outer surface, of the cuff, at which the cuff contacts
the tragus, and the light-emitting element or the light-
receiving element is fixed to the cuff.
[0318] Therefore, according to the living body informa-
tion detection apparatus of this embodiment, since the
light-emitting element or the light-receiving element is
fixed to the cuff, the light-emitting element or the light-
receiving element moves in the same way as the cuff.
Since the light-emitting element or the light-receiving el-
ement surely contacts the tragus, the blood pressure can
be measured stably.
[0319] The cuff in the outside part described in embod-
iments 3-9, 3-11, 3-14, 3-15, 3-16, 3-17, 3-18, 3-19 and
3-20 can be placed in or expanded to the periphery part
of the external ear shown in Fig.60. An example of the
living body information detection apparatus of this case
is shown in Fig.80.
[0320] In addition, in this case, it is preferable that the
photoelectric elements are placed in a center part of the
cuff or in a part where a cuff pressure is evenly applied
so as to be opposite to the part. The outside cuff may be
divided into a plurality of outside cuffs. In this case, as
shown in Fig.81, it is preferable that the photoelectric
elements are placed in a cuff in the lower side (peripheral
side) of bloodstream.
[0321] As described above, according to the living
body information detection apparatus of this embodi-
ment, the living body information detection apparatus that
can be worn in the auricle using the depression in the
periphery of the concha auriculae is provided. Since the
living body information detection apparatus is held by the
depression in the periphery of the concha auriculae, living
body information can be stably detected at the auricle.
Especially, by adopting a shape that covers the tragus
as the shape of the living body information detection ap-
paratus, and by providing a part that contacts the tragus
with a living body information detection sensor, the pulse
wave can be detected and the blood pressure can be
measured at the tragus. Therefore, the measurement re-

sult is almost insensitive to vibration and the like, so that
the blood pressure can be measured easily and stably.
[0322] In addition, the living body information detection
apparatus of this embodiment can be applied to health
appliances for detecting living body information for the
purpose of health keeping or health checkup.

(Fourth embodiment)

[0323] Next, the living body information detection ap-
paratus of the fourth embodiment is described. The struc-
ture and names of each part of the auricle are as shows
in Figs.56-60. By the way, in this embodiment, "inside of
tragus" means a side of the cavity of the concha 8 of the
tragus 1, and "outside of tragus" means an opposite side
of the cavity of the concha 8 of the tragus 1.
[0324] In the following, the living body information de-
tection apparatus of this embodiment is described. The
living body information detection apparatus of this em-
bodiment includes a pair of opposed arms, a spindle con-
necting the pair of the arms at one end of each of the
arms, a distance variable mechanism that is provided in
the spindle and that adjusts an interval between other
ends of the pair of arms, and a sensor, for detecting living
body information, that is attached to the other end of at
least one of the arms of the pair in an opposed side of
the pair of arms.
[0325] In addition, the living body information detection
apparatus may further include a rotation mechanism for
rotating at least one of the arms of the pair using the
spindle as a center axis.
[0326] In the living body information detection appara-
tus of this embodiment, each end of the pair of the op-
posed arms is connected to the spindle so as to almost
form a so-called U-shape. The distance variable mech-
anism is provided for changing the interval between the
opposed surfaces of the arms of the pair by changing an
angle between an arm of the pair and the spindle or by
sliding one of the arms of the pair in an axis direction of
the spindle. Further, the rotation mechanism is provided
for moving at least one of the arms of the pair in a rotation
direction using the spindle as a center axis so as to
change an angle between orientations of the arms of the
pair being viewed from an axis direction of the spindle,
and the sensor is provided on an opposed surface of at
least one arm of the arms of the pair.
[0327] Fig. 82 shows a configuration example of the
living body information detection apparatus in this em-
bodiment. Figs.82A and 82B are figures showing the con-
figuration example of the living body information detec-
tion apparatus 30. In the following description, a view of
the living body information detection apparatus 30
viewed from a direction shown in Fig.82A is called a front
view, and a view of the living body information detection
apparatus 30 viewed from a direction shown in Fig.82B
is called a plan view.
[0328] In Figs.82A and 82B, 31 indicates a first arm,
32 indicates a second arm, 33 indicates a sensor, 34
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indicates a sensor, 35 indicates a spindle, 36 indicates
an air pipe, 37 indicates signal lines, 40 indicates a dis-
tance variable mechanism, and 41 indicates a rotation
mechanism. Also in the following figures in the fourth
embodiment, the same numbers indicate the same
meaning.
[0329] As shown in Fig.82A, the living body information
detection apparatus 30 includes the first arm 31, the sec-
ond arm 32, and the spindle 35, in which one end of each
of the first arm 31 and the second arm 32 is connected
to the spindle 35.
[0330] The living body information detection apparatus
30 of this embodiment includes the distance variable
mechanism, for adjusting an interval between other ends
of the first arm 31 and the second arm that are opposed
to each other, at a part at which each of the first arm 31
and the second arm 32 is connected to the spindle 35,
or at the spindle. In the configuration example of the living
body information detection apparatus shown in Fig.82A,
the distance variable mechanism is provided at a part at
which the first arm 31 is connected to the spindle 35 as
a variable mechanism for changing a distance between
surfaces on which the first arm 31 and the second arm
are opposed to each other. The distance variable mech-
anism 40 has a function for adjusting the interval between
the surfaces on which the first arm 31 and the second
arm 32 are opposed to each other by changing the angle
between the spindle 35 and the first arm 31 so as to
change the angle α shown in Fig.82A.
[0331] As a mechanism for making the angle adjusta-
ble in the distance variable mechanism 40, any mecha-
nism can be adopted such as a mechanism for adjusting
the angle between the spindle 35 and the first arm 31
using a screw, a mechanism for using friction together
with screw fixing. Further, a mechanism for expanding
and contracting the length of the spindle 35 can be used
as a mechanism for adjusting the interval of the other
ends at which the first arm 31 and the second arm 32 are
opposed to each other.
[0332] In addition, the living body information detection
apparatus 30 shown in Fig.82A includes the rotation
mechanism 41, for rotating the first arm 31 using the spin-
dle 35 as an axis, at a part at which the first arm 31 is
connected to the spindle 35. The rotation mechanism 41
includes a function for changing an angle β between ori-
entation of the first arm 31 and orientation of the second
arm 32 being viewed from an axial direction of the spindle
35 shown in Fig.82B. By the way, it is optional to provide
the rotation mechanism 41.
[0333] At least one of the first arm 31 and the second
arm 32 is provided with a sensor on an surface opposed
to other arm. In the configuration example of the living
body information detection apparatus 30 shown in Fig.
82A, a sensor 33 and a sensor 34 are provided for the
first arm 31 and the second arm 32.
[0334] Each of the sensor 33 and the sensor 34 shown
in Fig.82A may be one of various sensors such as a blood
pressure sensor including a cuff for applying a pressure,

a temperature sensor and a pulse sensor. The example
of the living body information detection apparatus 30
shown in Fig.82A shows a case in which a blood pressure
sensor including cuffs for applying a pressure is provided
as the sensor 33 and the sensor 34. The air pile and the
signal line 37 are connected to each of the sensor 33 and
the sensor 34. Each of the air pipe 36 and the signal line
37 passes through the inside of the first arm 31 and the
second arm 32, and pulled out to the outside at other end
of each of the first arm 31 and the second arm 32. The
air pipe 36 and the signal line 37 connected to the sensor
33, and the air pipe 36 and the signal line 37 connected
to the sensor 34 are connected respectively and further
extended.
[0335] Fig.82 and figures hereinafter do not show a
storing part for strong detection results of living body in-
formation related to the living body information detection
apparatus 30, a display part, a power supply part and
other parts that can be realized by general technology.
[0336] The living body information detection apparatus
30 has a function for detecting the living body information
by bringing the sensor 33 and the sensor 34 into contact
with a protruding portion in the auricle of the human body,
for example, contact with both sides of the tragus 1 of
the auricle. When bringing the sensor 33 and the sensor
34 into contact with the both sides of the tragus 1, the
interval between the sensor 33 and the sensor 34 is ad-
justed into a proper contacting state by changing the in-
terval between the opposed surfaces of the first arm 31
and the second arm 32 by the distance variable mecha-
nism 40. In addition, the positions which the sensor 33
and the sensor 34 contact are properly adjusted by
changing the angle β shown in Fig.82B by the rotation
mechanism 41.
[0337] The following embodiments are described in
which the tragus of the auricle is adopted as the protrud-
ing portion of the auricle of the human body.
[0338] Fig.83 shows another configuration example of
the living body information detection apparatus in this
embodiment. Figs. 83A and 83B are figures showing the
configuration example of the living body information de-
tection apparatus 30. In Figs.83A and 83B, 31 indicates
a first arm, 32 indicates a second arm, 33 indicates a
sensor, 34 indicates a sensor, 35 indicates a spindle, 36
indicates an air pipe, 37 indicates signal lines, 40 indi-
cates a distance variable mechanism, and 41 indicates
a rotation mechanism.
[0339] As shown in Fig.83A, the living body information
detection apparatus 30 includes the first arm 31, the sec-
ond arm 32, and the spindle 35, in which one end of each
of the first arm 31 and the second arm 32 is connected
to the spindle 35.
[0340] The differences from the living body information
detection apparatus described in Figs.82A and 82B are
the spindle 35 and the distance variable mechanism 40.
Namely, the spindle 35 is divided into two parts that are
connected by the distance variable mechanism 40. The
distance variable mechanism 40 has a function for ad-
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justing the interval between the surfaces on which the
first arm 31 and the second arm 32 are opposed to each
other by changing the angle α between the first arm 31
and the second arm 32 shown in Fig.83A. The spindle
35 may be fixed by friction as shown in Fig. 83A, or may
be fixed by a screw, or both of them may be used together.
By the way, it is optional to provide the rotation mecha-
nism 41.
[0341] Fig.8.4 shows another configuration example
of the living body information detection apparatus in this
embodiment. Figs.84A and 84B are figures showing the
configuration example of the living body information de-
tection apparatus 30. In Figs.84A and 84B, 31 indicates
a first arm, 32 indicates a second arm, 33 indicates a
sensor, 34 indicates a sensor, 35 indicates a spindle, 36
indicates an air pipe, 37 indicates signal lines, 40 indi-
cates a distance variable mechanism, and 41 indicates
a rotation mechanism.
[0342] As shown in Fig.84A, the living body information
detection apparatus 30 includes the first arm 31, the sec-
ond arm 32, and the spindle 35, in which one end of each
of the first arm 31 and the second arm 32 is connected
to the spindle 35.
[0343] The differences from the living body information
detection apparatus described in Figs.82A and 82B are
the spindle 35 and the distance variable mechanism 40.
Namely, the spindle 35 is divided into two parts that are
connected by the distance variable mechanism 40. The
distance variable mechanism 40 extends or contracts the
length of the spindle 35 so as to adjust the interval of the
other ends at which the first arm 31 and the second arm32
are opposed to each other. The spindle 35 may be fixed
by a screw as shown in Fig.84A, or may be fixed by fric-
tion, or both of them may be used together. By the way,
it is optional to provide the rotation mechanism 41.
[0344] Fig.85 shows an example for placing the living
body information detection apparatus 30 in the auricle.
As shown in Fig.85, the living body information detection
apparatus 30 is worn so as to be brought into contact
with the tragus 1 from both sides. The living body infor-
mation detection apparatus 30 is worn so that the sensor
33 of the first arm 31 contacts the outside of the tragus
1 and the sensor 34 of the second arm 32 contacts the
inside of the tragus 1. A part of the second arm 32 and
the sensor are drawn with dotted lines since they exists
in the inside of the tragus 1.
[0345] It is assumed that the sensor 33 and the sensor
34 of the living body information detection apparatus 30
shown in Figs.82A, 83A and 84A are a blood pressure
sensor including cuffs for applying a pressure. A method
for measuring a blood pressure using the blood pressure
sensor including the cuffs that apply a pressure is de-
scribed later.
[0346] As mentioned above, when the living body in-
formation detection apparatus 30 of this embodiment is
worn on a part of the living body, for example, on both
sides of the tragus 1 of the auricle so as to detect the
living body information, since positions of the sensor 33

and the sensor 34 are adjusted by the distance variable
mechanism or the rotation mechanism 41 according to
individual difference of the shape of the tragus 1, the
sensor 33 and the sensor 34 can be placed at proper
positions in the tragus 1 and in a proper contacting state.
By the way, it is optional to provide the rotation mecha-
nism 41.
[0347] As described above, the living body information
detection apparatus of the present invention is small and
light, and can detect living body information stably.
[0348] In the living body information detection appara-
tus of the present invention, the sensor may be mounted
on a top of an adjustment screw that is attached to a
screw hole passing through the other end of the arm. By
the adjustment screw, the interval between the arm op-
posed to another arm to which the adjustment screw is
attached and the sensor can be adjusted. The adjustment
screw for adjusting the interval between the arm opposed
to another arm to which the adjustment screw is attached
and the sensor is further provided.
[0349] The living body information detection apparatus
of this embodiment is provided with an adjustment screw
in one of the first arm and the second arm, or in each of
the first arm and the second arm, wherein a sensor is
mounted on the adjustment screw, and the adjustment
screw has a function for adjusting one of an interval be-
tween the sensor and the surface of the first arm and an
interval between the sensor and the surface of the second
arm, or adjusting both intervals.
[0350] Fig.86A shows a front view of a configuration
example of the living body information detection appara-
tus 30 of this embodiment, and Fig.86B shows a plan
view of a configuration example of the living body infor-
mation detection apparatus 30 of this embodiment. In
Fig.86 and following figures, a part of names are not
shown to avoid complexity of the figures. In the configu-
ration example of the living body information detection
apparatus 30 shown in Fig.86A and 86B, the first arm 31
of the living body information detection apparatus 30 is
provided with an adjustment screw 42, a sensor 33 is
mounted on the adjustment screw 42, so that the interval
between the sensor 33 and the sensor 34 provided in the
second arm 32 is adjusted by the adjustment screw 42.
By the way, it is optional to provide the rotation mecha-
nism 41.
[0351] The mechanism of the adjustment screw 42
may be a mechanism for adjusting the interval between
the sensor 33 and the sensor 34 by adjusting the position
of the sensor 33 by rotating the screw, or a mechanism
for adjusting the interval between the sensor 33 and the
sensor 34 by using a mechanism for fixing with a fixing
screw after adjusting the position of the sensor 33 by
friction.
[0352] As mentioned above, when the living body in-
formation detection apparatus 30 of this embodiment is
worn in the tragus 1 of the auricle, for example, the in-
terval between the sensor 33 and the sensor 34 can be
finely adjusted by the adjustment screw 42 according to
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individual difference of the shape of the tragus 1, so that
the sensor 33 and the sensor 34 can be worn on the
tragus 1 with a proper contacting pressure.
[0353] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn with a proper contacting pressure
according to individual body shape difference so that liv-
ing body information can be detected stably.
[0354] The living body information detection apparatus
of the present invention may be configured such that at
least one arm of the arms of the pair can change its length
from the spindle to the other end.
[0355] The living body information detection apparatus
of this embodiment is further provided with a mechanism
for changing the length of the first arm or the second arm,
or both of them, compared with the before-mentioned
living body information detection apparatus.
[0356] Fig.87A shows a front view of a configuration
example of the living body information detection appara-
tus 30 of this embodiment, and Fig.87B shows a plan
view of a configuration example of the living body infor-
mation detection apparatus 30 of this embodiment. In the
case of the configuration example of the living body in-
formation detection apparatus 30 shown in Figs.87A and
87B, a length variable mechanism 43 and a length vari-
able mechanism 44 are provided in the first arm 31 and
the second arm 32 respectively.
[0357] In the case of the length variable mechanism
43 and the length variable mechanism shown in Fig.87A,
each of the first arm 31 and the second arm 32 has a two
layer structure, so that an arm having a small outer shape
is accommodated in an arm having a large outer shape
by sliding using a screw mechanism and the like, so that
the length of the arm can be variable. The fixing method
may be screw fixing or friction. By the way, it is optional
to provide the rotation mechanism 41. In the following
embodiments, although the rotation mechanism 41 is not
referred to, it is optional to provide the rotation mecha-
nism 41.
[0358] As described above, the first arm 31 and the
second arm 32 are provided with the length variable
mechanism 43 and the length variable mechanism 44
respectively, so that the distances between the spindle
35 and the sensor 33 and between the spindle 35 and
the sensor 34 are variable. Therefore, for example, when
the sensor 33 and the sensor 34 are worn in the tragus
1 of the auricle, the sensor 33 and the sensor 34 can be
worn at proper positions according to individual differ-
ence of the shape of the tragus 1.
[0359] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn with a proper contacting pressure
at proper positions according to individual body shape
difference so that living body information can be detected
stably.
[0360] The living body information detection apparatus
may be configured such that an arm placed in the inside
of the tragus of the human body and an arm placed in

the outside of the tragus of the human body in the pair
of arms pinch the tragus.
[0361] In the living body information detection appara-
tus of this embodiment, the first arm and the second arm
are configured such that an arm placed in the inside of
the tragus of the human body and an arm placed in the
outside of the tragus of the human body in the pair of
arms pinch the tragus.
[0362] The first arm and second arm of the living body
information detection apparatus of this embodiment are
structured as shown in Figs.87A and 87B, for example.
Each of the first arm and second arm of the living body
information detection apparatus 30 of this embodiment
has a shape for pinching a proper part in the inside or
the outside of the tragus 1 like the case shown in Fig.85,
for example.
[0363] As mentioned above, since the first arm 31 and
the second arm 32 of the living body information detection
apparatus 30 of the present invention are shaped to pinch
proper parts of the inside and the outside of the tragus
1, the sensor 33 and the sensor 34 respectively provided
in the first arm 31 and the second arm 32 can be worn
such that the sensor 33 and the sensor 34 contact proper
positions in the inside and the outside of the tragus 1.
[0364] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn at proper positions in the tragus
of the living body with a proper contacting pressure ac-
cording to individual body shape difference so that living
body information can be detected stably.
[0365] In the living body information detection appara-
tus of the present invention, the arm may include a cush-
ion on the side opposite to the side that is opposed to
another arm.
[0366] In the living body information detection appara-
tus of this embodiment, the arm placed in the inside of
the tragus of the human body is provided with a cushion,
that contacts the auricle, on the side opposite to the side
that is opposed to the arm placed in the outside of the
tragus of the human body.
[0367] Fig.88A shows a front view of a configuration
example of the living body information detection appara-
tus 30 of this embodiment, and Fig.88B shows a plan
view of the configuration example of the living body in-
formation detection apparatus 30 of this embodiment. In
the configuration example of the living body information
detection apparatus 30 of this embodiment shown in Fig.
88A, the second arm 32 is provided with a cushion 45 on
the side opposite to the side that is opposed to the first
arm 31, that is, on the side opposite to the side on which
the sensor 34 is placed. In the case when the sensor 34
placed on the second arm 32 is worn so as to contact
the inside of the tragus 1, the cushion 45 shown in Figs.
88A and 88B is shaped to almost fill a space between
the second arm 32 and the concha auriculae 3.
[0368] Fig.89 shows a state in which the living body
information detection apparatus 30 of this embodiment
is worn in the tragus 1 of the auricle. As shown in Fig.89,
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the first arm 31 of the living body information detection
apparatus 30 exists in the outside of the tragus 1, and
the second arm 32 exists in the inside of the tragus 1,
and the sensor 34 contacts the inside of the tragus 1.
The cushion 45 contacts a part in the vicinity of the concha
auriculae 3 and has a function for enabling the living body
information detection apparatus 30 to be comfortably
worn to the auricle. In Fig.89, parts that are a part of the
second arm 32, the sensor 34 and a part of the cushion
45 existing in the back side of the tragus 1 are shown
with dotted lines.
[0369] As mentioned above, in the living body informa-
tion detection apparatus 30 of this embodiment, the sec-
ond arm 32 placed in the inside of the tragus of the human
body is provided with the cushion 45 that contacts the
auricle on the side opposite to the side that is opposed
to the first arm 31 placed in the outside of the tragus of
the human body. Since the cushion 45 contacts to a part
in the vicinity of the concha auriculae 3, the apparatus
can be worn comfortably to the living body.
[0370] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn with a proper contacting pressure
at proper positions of the tragus of the living body ac-
cording to individual body shape difference so that living
body information can be detected stably.
[0371] In the living body information detection appara-
tus of the present invention, the arm placed in the inside
of the tragus of the human body may have a shape that
follows the concha auriculae or the cavity of the concha
of the human body.
[0372] In the living body information detection appara-
tus of this embodiment, the arm placed in the inside of
the tragus of the human body has a shape that follows
the concha auriculae or the cavity of the concha of the
human body.
[0373] Fig.90A shows a front view of a configuration
example of the living body information detection appara-
tus of this embodiment, and Fig.90B shows a plan view
of the configuration example of the living body informa-
tion detection apparatus 30 of this embodiment. In the
configuration example of the living body information de-
tection apparatus 30 shown in Fig.90A, the second arm
32 has a shape that follows the concha auriculae 3 or
the cavity of the concha 8 of the human body, and is
covered with a cushion 45. In Figs.90A and 90B, although
the second arm 32 has a shape that follows the concha
auriculae 3 or the cavity of the concha 8 of the human
body, and is covered with the cushion 45, the second
arm 32 may not be covered with the cushion 45.
[0374] As mentioned above, the second arm 32 of the
living body information detection apparatus 30 of this em-
bodiment has a shape that follows the concha auriculae
3 and the cavity of the concha 8 of the human body and
is possibly covered with the cushion 45. Thus, when the
living body information detection apparatus 30 is worn
on the tragus 1, the living body information detection ap-
paratus 30 contacts the concha auriculae 3 and the cavity

of the concha 8 more stably so that the living body infor-
mation detection apparatus 30 can detect living body in-
formation more stably.
[0375] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn comfortably with a proper contact-
ing pressure at proper positions of the tragus of the living
body according to individual body shape difference so
that living body information can be detected stably and
continuously.
[0376] The living body information detection apparatus
of the present invention may be further provided with an
ear suspension for suspending the apparatus from a
base of the auricle of the human body.
[0377] The living body information detection apparatus
of this embodiment corresponds to a case in which the
before-mentioned living body information detection ap-
paratus is further provided with an ear suspension for
suspending the apparatus from the base of the auricle.
Fig.91A shows a configuration example of the living body
information detection apparatus 30 of this embodiment.
Fig.91B shows a state in which the configuration example
of the living body information detection apparatus 30 is
worn on the auricle. In the configuration example of the
living body information detection apparatus 30 shown in
Fig.91A, the first arm 31 is provided with an ear suspen-
sion mechanism 46. The ear suspension mechanism 46
has a function to curve around from the base of the auricle
to the back side of the helix 5 as shown in Fig.91B to fix
the living body information detection apparatus 30 to the
auricle.
[0378] The material of the ear suspension may be met-
al having plasticity, solder alloy, zinc alloy, brass, copper
base alloy, aluminum base alloy, stainless steel, Ni base
alloy, tin base alloy, or shape memory alloy. The material
of the ear suspension may be resin base that may be
plastic, vinyl chloride resin, acrylic resin, ABS resin, MC
nylon, fluoroplastics (PTFE), polycarbonate, polypropyl-
ene, polyethylene silicone resin, polyurethane resin, or
natural rubber. By selecting such material, individual dif-
ference of the size of the auricle of the subject can be
absorbed.
[0379] In addition, the ear suspension mechanism may
be structured to be detachable from the living body infor-
mation apparatus body, so that a ear suspension mech-
anism having a size suitable for the subject can be se-
lected.
[0380] Further, as shown in Figs.92A and 92B, the air
pipe 36 or the signal line 37 can be used as the ear sus-
pension mechanism 46 by manufacturing the air pipe 36
or the signal line 37 into a shape of the ear suspension
mechanism 46.
[0381] By fixing the air pipe 36 to the auricle, the living
body information detection apparatus 30 can be stably
fixed to the auricle so as to detect living body information
more stably, and vibration of the air pile due to body
movement of the subject can be reduced so that factors
of noise can be reduced.
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[0382] A pinching part 38 for fixing the air pipe 36 to
the earlobe can be provided on the air pipe 36. By pro-
viding the pinching part 38, the air pipe 36 is fixed. Thus,
vibration of the air pile due to body movement of the sub-
ject can be reduced so that factors of noise can be re-
duced.
[0383] As mentioned above, since the living body in-
formation detection apparatus 30 further includes the ear
suspension mechanism 46 for suspending from the au-
ricle, the living body information detection apparatus 30
can be stably fixed to the auricle so that living body in-
formation can be detected more stably.
[0384] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn comfortably with a proper contact-
ing pressure at proper positions of the tragus of the living
body according to individual body shape difference so
that living body information can be detected more stably.
[0385] The living body information detection apparatus
of the present invention may be further provided with
magnets, applying magnetic force with each other, on
the ear suspension and the cushion.
[0386] The living body information detection apparatus
of this embodiment corresponds to a case in which the
aforementioned living body information detection appa-
ratus further includes the magnets, applying magnetic
force with each other, on the side on which the cushion
contacts the auricle and on the side on which the ear
suspension mechanism contacts the auricle.
[0387] Fig.93 shows the living body information detec-
tion apparatus 30 of this embodiment assuming that the
living body information detection apparatus 30 is worn in
the auricle. The auricle is shown as a section view cut
by a horizontal plane near the tragus 1 viewed from an
upper side of the head of the living body, and the living
body information collecting apparatus 30 is shown as a
view of a state in which the apparatus is worn to the hu-
man body viewed from an upper side of the head of the
living body, and Fig.93 is a schematic diagram showing
the both. In Fig.93, the cushion 45 includes a magnet 47
at a position that contacts the auricle, and the ear sus-
pension mechanism 46 includes a magnet at a position
that is the back side of the auricle and contacts the auricle.
[0388] The magnet 47 and the magnet 48 exist on both
sides of the auricle, and are placed in polarity such that
magnetic force is applied with each other. The magnet
47 and the magnet 48 are fixed so as to contact the au-
ricle.
[0389] As mentioned above, the living body informa-
tion detection apparatus 30 of this embodiment further
includes magnets applying magnetic force with each oth-
er on the side on which the cushion contacts the auricle
and on the side on which the ear suspension mechanism
46 contacts the auricle. Thus, the living body information
detection apparatus 30 can be fixed to the auricle more
comfortably so that living body information can be de-
tected more stably.
[0390] Although two magnets of the magnet 47 and

the magnet 48 are used in Fig.93, alternatively, one may
be a magnet and another may be a magnetic material.
In addition, each of the magnet 47 and the magnet 48
may be placed in the inside part of the cushion 45 or the
ear suspension mechanism 46.
[0391] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus of
the living body according to individual body shape differ-
ence so that living body information can be detected more
stably and continuously.
[0392] The living body information detection apparatus
of the present invention may include a light shielding cov-
er for shielding at least the sensor from the outside or a
light shielding cover for shielding at least the sensor and
the tragus of the human body from the outside.
[0393] The living body information detection apparatus
of this embodiment corresponds to a case in which the
aforementioned living body information detection appa-
ratus further includes a light shielding cover for shielding
at least each of sensors from the outside, and a light
shielding cover for shielding the tragus of the human body
from the outside.
[0394] Fig.94 shows a configuration example of the
light shielding cover provided for the sensor 33 and the
sensor 34 of the living body information detection appa-
ratus 30 of this embodiment. In Fig.94, the sensor 33 and
the sensor 34 of the living body information detection
apparatus 30 respectively include a light shielding cover
49 and a light shielding cover 50.
[0395] The light shielding cover 49 and the light shield-
ing cover 50 are formed of flexible material. When the
sensor 33 and the sensor 34 contact the tragus 1 to detect
living body information, a periphery of each of the light
shielding cover 49 and the light shielding cover 50 con-
tacts the surface of the tragus 1 around each of the sensor
33 and the sensor 34, so that it can be prevented that a
surface of each of the sensor 33 and the sensor 34 con-
tacting the surface of the tragus 1 is irradiated with light
from the outside. When the sensor 33 and the sensor 34
includes an optical element, the cover prevents a risk of
occurrence of error caused by reception of light by the
sensor 33 and the sensor 34 from the outside.
[0396] Next, Figs.95A and 95B shows a configuration
example of the light shielding cover, for shielding the tra-
gus from the outside, provided in the living body informa-
tion detection apparatus 30 of this embodiment. As
shown in Fig.95A, the light shielding cover 51 has a
mechanism for making the cover removable from the first
arm 31 using a light shielding cover base 52 provided in
the first arm 31. The light shielding cover 51 covers the
first arm 31 and the tragus 1 to shield the tragus 1 pinched
by the arms from outside light. When the sensor 33 and
the sensor 34 includes an optical element, there is a func-
tion to prevent the risk of occurrence of error caused by
reception of light by the sensor 33 and the sensor 34 from
the outside. Fig.95B shows a situation in which the light
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shielding cover 51 covers the first arm 31 and the tragus
1.
[0397] The first arm 31 includes the light shielding cov-
er 49 and the light shielding cover 51 in Fig.95A. But,
when the light shielding cover 51 is provided, the function
can be realized to prevent the risk of occurrence of error
caused by reception of light by the sensor 33 and the
sensor 34 from the outside without the light shielding cov-
er 49.
[0398] As mentioned above, the living body informa-
tion detection apparatus 30 of this embodiment includes
the light shielding cover 49 and the light shielding cover
50 for shielding at least the sensor 33 and the sensor 34
from the outside. In addition, the light shielding cover 49
and the light shielding cover 50 is provided for shielding
at least the sensor 33 and the sensor 34, and the tragus
pinched by the arms from the outside. By providing the
light shielding cover 51 for shielding the sensor 33, the
sensor 34 and the tragus 1 from the outside, interference
due to light coming from the outside can be reduced when
detecting living body information so that the living body
information can be detected with high accuracy.
[0399] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information can be detected
more stably and continuously with higher precision.
[0400] The living body information detection apparatus
of the present invention may further include a speaker
for transmitting sound information.
[0401] The living body information detection apparatus
of this embodiment corresponds to a case in which the
aforementioned living body information detection appa-
ratus further includes a speaker for transmitting a sound
signal on the second arm having the inside part, for ex-
ample.
[0402] Fig.96 shows a configuration example of the
living body information detection apparatus 30 of this em-
bodiment. In Fig.96, the second arm 32 is provided with
a speaker 53 for transmitting a sound signal such as
voice, music and the like. Fig.96 does not show a signal
line of the speaker 53 to avoid complexity of the figure.
[0403] The speaker 53 shown in Fig.96 has a function
for outputting a sound for informing a person who is not
wearing the apparatus of occurrence of emergency and
of necessity of an urgent measure when the living body
information detection apparatus 30 detects living body
information and the detected information shows an ab-
normal value that requires urgent measure, for example.
In addition, based on the obtained living body informa-
tion, a music suitable for the status of the subject or a
music selected by the subject can be output.
[0404] As mentioned above, the living body informa-
tion detection apparatus 30 of this embodiment includes
the speaker 53, and when the living body information
detection apparatus 30 detects an abnormal state of the

living body information, the speaker 30 can inform, by
voice, the person who does not wear the apparatus of
occurrence of emergency and of necessity of an urgent
measure, and can output a music.
[0405] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus of
the living body according to individual body shape differ-
ence so that living body information can be detected ac-
curately, and more stably, conveniently and continuous-
ly.
[0406] The sensor of the living body information de-
tection apparatus of the present invention may include a
light-emitting element for entering emitted light into a liv-
ing body tissue of the auricle, and a light-receiving ele-
ment for receiving scattered light from the living body
tissue.
[0407] The living body information detection apparatus
of this embodiment corresponds to a case in which, in
the aforementioned living body information detection ap-
paratus, the sensor includes a light-emitting element for
entering emitted light into a living body tissue of the au-
ricle, and a light-receiving element for receiving scattered
light from the living body tissue.
[0408] As an example of the sensor of the living body
information detection apparatus of this embodiment, the
configuration and operation are described with reference
to Fig.97 for a case for measuring a pulse wave at the
tragus 1.
[0409] Figs.97A and 97B show configurations of the
sensor 33 and the sensor 34. Fig.97A shows a case
where the sensor 33 includes a light-emitting element 61
and a light-receiving element 62. Fig.97B shows a case
where the sensor 33 includes the light-emitting element
61 and the sensor 34 includes the light-receiving element
62.
[0410] Fig.97A shows, for example, a state in which
the light-emitting element 61 and the light-receiving ele-
ment 62 are placed on a surface on which the sensor 33
contacts the tragus 1 of the auricle, light emitted by the
light-emitting element 61 is entered in the tragus 1 as
incident light 65 that is scattered by a blood vessel in the
tragus 1 or blood corpuscles in the blood vessel, and the
scattered light 66 is received by the light-receiving ele-
ment 62. The incident light 65 enters the tragus 1 from
the light-emitting element 61 and the incident light is scat-
tered in the tragus 1, and the light-receiving element 62
is placed at a position so as to receive the scattered light
66.
[0411] Fig.97 and following figures do not show circuits
that can be realized general technology such as a driving
circuit for the light-emitting element 61 and the light-re-
ceiving element 62, a signal receiving circuit, a display
circuit, and a power supply circuit, and do not show signal
lines.
[0412] The blood vessel or the blood cells in the blood
vessel in the tragus pulsate according to heartbeat, so
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that the scattered light 66 receives change of strength
corresponding to the pulsation or change of optical fre-
quency due to the Doppler effect and is received by the
light-receiving element 62. Therefore, by performing pho-
toelectric conversion on the scattered light received by
the light-receiving element 62, the pulse wave corre-
sponding to the pulsation of the blood vessel or the blood
cells in the blood vessel can be detected. In the following
descriptions, the configuration of the light-emitting ele-
ment 61 and the light-receiving element 62 shown in Fig.
97A is called a reflection type pulse wave detection sys-
tem.
[0413] Fig.97B shows, for example, a state in which
the light-emitting element 61 is placed on a surface on
which the sensor 33 contacts the tragus 1 of the auricle
and the light-receiving element 62 is placed on a surface
on which the sensor 34 contacts the tragus 1 of the au-
ricle, light emitted by the light-emitting element 61 is en-
tered in the tragus 1 as incident light 65 that is scattered
by a blood vessel in the tragus 1 or blood corpuscles the
blood vessel, and the scattered light 66 is received by
the light-receiving element 62. The incident light 65 en-
ters the tragus 1 from the light-emitting element 61 and
the incident light is scattered in the tragus 1, and the light-
receiving element 62 is placed at a position opposed to
the light-emitting element 61 so as to receive the scat-
tered light 66.
[0414] The blood vessel or the blood cells in the blood
vessel in the tragus pulsate according to heartbeat, so
that the scattered light 66 receives change of strength
corresponding to the pulsation or change of optical fre-
quency due to the Doppler effect and is received by the
light-receiving element 62. Therefore, by performing pho-
toelectric conversion on the scattered light received by
the light-receiving element 62, the pulse wave corre-
sponding to the pulsation of the blood vessel or the blood
cells in the blood vessel can be detected. In the following
descriptions, the configuration of the light-emitting ele-
ment 61 and the light-receiving element 62 shown in Fig.
97B is called a transmission type pulse wave detection
system.
[0415] As mentioned above, according to either of the
reflection type shown in Fig.97A and the transmission
type shown in Fig.97B, the living body information detec-
tion apparatus 30 of this embodiment can detect the pulse
wave, and can detect the pulse wave more accurately
compared with a conventional case for detecting the pul-
sation of the blood vessel or the blood stream using
sound.
[0416] As mentioned above, the living body informa-
tion detection apparatus 30 of this embodiment can de-
tect the pulse wave with high precision by the light-emit-
ting element 62 and the light-receiving element included
in the sensor 33 and the sensor 34.
[0417] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1

of the living body according to individual body shape dif-
ference so that living body information such as the pulse
wave can be detected accurately, and more stably, con-
veniently and continuously.
[0418] The living body information detection apparatus
of the present invention may include a cuff provided in
the inside part for applying a pressure to the tragus, a
light-emitting element, provided in the inside of the cuff,
for entering output light into a living body tissue of the
auricle, a light-receiving element, provided in the inside
of the cuff, for receiving scattered light from the living
body tissue, and an air pipe for supplying or releasing air
in the cuff.
[0419] As shown in Figs.98A and 98B, the living body
information detection apparatus of this embodiment cor-
responds to a case in which the aforementioned living
body information detection apparatus includes a support
57 instead of the sensor 33 shown in Fig.96, and includes
a cuff 56 instead of the sensor 34. The light-emitting el-
ement 61 and the light-receiving element 62 are provided
in the cuff 56 and the cuff 56 is provided with an air pipe
for supplying air. Fig.98B is a magnified view of the part
of the support 57 and the cuff 56 in a state in which the
living body information detection apparatus 30 shown in
Fig. 98A is worn at the tragus 1. To avoid complexity of
the figure, the light-emitting element 61 and the light-
receiving element 62 are not shown in the cuff 56 shown
in Fig.98A.
[0420] The light-emitting element 61 and the light-re-
ceiving element 62 in the cuff 56 shown in Fig.98B forms
the reflection type pulse wave detection system de-
scribed with reference to Fig.97A, and detects the pulse
wave. In the process for detecting the pulse wave, by
applying a pressure on the tragus 1 by the cuff 56, the
blood pressure can be measured by the following meth-
od. Any method described so far can be adopted as the
method for measuring the blood pressure from the pulse
wave.
[0421] As described above, the first arm 31 has the
support 57 as shown in Fig.98B. But, instead of the sup-
port 57, a cuff may be provided so as to apply a pressure
from both sides of the tragus 1.
[0422] As mentioned above, the living body informa-
tion detection apparatus 30 of this embodiment includes
the cuff 56 provided in the inside part for applying a pres-
sure to the tragus 1, the light-emitting element 61, pro-
vided in the inside of the cuff 56, for entering output light
in a living body tissue of the auricle, the light-receiving
element 62, provided in the inside of the cuff 56, for re-
ceiving scattered light from the living body tissue, and
the pipe 36 for supplying or releasing air in the cuff 56.
The living body information detection apparatus is worn
on the tragus 1 so that the cuff 56 applies a pressure on
the tragus 1, and the light-emitting element 61 and the
light-receiving element 62 that forms the reflection type
pulse wave detection system detects the pulse wave,
and further, the blood pressure can be measured based
on the aforementioned principle from the detected pulse
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wave.
[0423] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0424] The living body information detection apparatus
of the present invention may include a cuff provided in
the outside part for applying a pressure to the tragus, a
light-emitting element, provided in the inside of the cuff,
for bringing output light to enter a living body tissue of
the auricle, a light-receiving element, provided in the in-
side of the cuff, for receiving scattered light from the living
body tissue, and an air pipe for supplying or releasing air
in the cuff.
[0425] As shown in Fig.99, the living body information
detection apparatus of this embodiment corresponds to
a case in which the aforementioned living body informa-
tion detection apparatus includes a cuff 55 instead of the
sensor 33 shown in Fig.96, and includes a support 58
instead of the sensor 34. The light-emitting element 61
and the light-receiving element 62 are provided in the
cuff 55 and the cuff 55 is provided with an air pipe for
supplying air. Fig.99 is a magnified view of the part of the
cuff 55 and the support 58.
[0426] The cuff shown in Fig.99 applies a pressure on
the tragus 1, and the light-emitting element 61 and the
light-receiving element 62 in the cuff 55 forms the afore-
mentioned reflection type pulse wave detection system,
and detects the pulse wave. The blood pressure can be
measured from the detected pulse wave based on the
aforementioned principle.
[0427] As mentioned above, the living body informa-
tion detection apparatus 30 of this embodiment includes
the cuff 55 provided in the inside part for applying a pres-
sure to the tragus 1, the light-emitting element 61, pro-
vided in the inside of the cuff 55, for bringing output light
to enter a living body tissue of the auricle, the light-re-
ceiving element 62, provided in the inside of the cuff 55,
for receiving scattered light from the living body tissue,
and the pipe 36 for supplying or releasing air in the cuff
55. The living body information detection apparatus is
worn on the tragus 1 so as to detect the pulse wave and
measure the blood pressure based on the detected pulse
wave.
[0428] In the living body information detection appara-
tus of this embodiment, since relative positions among
the light-emitting element 61, the light-receiving element
62, and skin in the inside of the tragus are fixed, it be-
comes possible to reduce drift of measurement data by
the light-receiving element 62 or noise from the surround-
ings. In addition, by replacing the support on the outside
of the tragus with a cuff, since a pulse pressure wave of
a smallest artery existing in the outside of the tragus can
be efficiently detected by the cuff, it is effective for simul-

taneously measuring a photoelectric pulse wave on the
inside of the tragus and measuring the pulse pressure
wave on the outside of the tragus by the cuff at the same
time.
[0429] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0430] The living body information detection apparatus
of the present invention may include a cuff provided in
the inside part for applying a pressure to the tragus, a
light-emitting element, provided in the outside part, for
bringing output light to enter a living body tissue of the
auricle, a light-receiving element, provided in the outside
part, for receiving scattered light from the living body tis-
sue, and an air pipe for supplying or releasing air in the
cuff.
[0431] As shown in Fig.100, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a support
57 instead of the sensor 33 shown in Fig.96, and includes
a cuff 56 instead of the sensor 34. The light-emitting el-
ement 61 and the light-receiving element 62 are provided
on a surface on which the support 57 contacts the tragus
1, and the cuff 56 is provided with an air pipe 36 for sup-
plying air. Fig.100 is a magnified view of the part of the
support 57 and the cuff 56.
[0432] The cuff 56 shown in Fig.100 applies a pressure
on the tragus 1, and the light-emitting element 61 and
the light-receiving element 62 provided on a surface of
the support 57 forms the aforementioned reflection type
pulse wave detection system, and detects the pulse
wave. The blood pressure can be measured from the
detected pulse wave based on the aforementioned prin-
ciple.
[0433] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0434] The living body information detection apparatus
of the present invention may include a cuff, provided in
the outside part, for applying a pressure to the tragus, a
light-emitting element, provided in the inside part, for
bringing output light to enter a living body tissue of the
auricle, a light-receiving element, provided in the inside
part, for receiving scattered light from the living body tis-
sue, and an air pipe for supplying or releasing air in the
cuff.
[0435] As shown in Fig.101, for example, the living
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body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a cuff 55
instead of the sensor 33 shown in Fig.96, and includes
a support 58 instead of the sensor 34. The light-emitting
element 61 and the light-receiving element 62 are pro-
vided on a surface on which the support 58 contacts the
tragus 1, and the cuff 55 is provided with an air pipe 36
for supplying air. Fig.101 is a magnified view of the part
of the support 58 and the cuff 55.
[0436] The cuff 55 shown in Fig.101 applies a pressure
on the tragus 1, and the light-emitting element 61 and
the light-receiving element 62 provided on a surface of
the support 58 forms the aforementioned reflection type
pulse wave detection system, and detects the pulse
wave. The blood pressure can be measured from the
detected pulse wave based on the aforementioned prin-
ciple.
[0437] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus of
the living body according to individual body shape differ-
ence so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0438] The living body information detection apparatus
of the present invention may include a cuff, provided in
the inside part, for applying a pressure to the tragus, a
light-emitting element, provided in the inside of the cuff,
for bringing output light to enter a living body tissue of
the auricle, a light-receiving element, provided in the out-
side part, for receiving scattered light from the living body
tissue, and an air pipe for supplying or releasing air in
the cuff.
[0439] As shown in Fig.102, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a support
57 instead of the sensor 33 shown in Fig.96, and includes
a cuff 56 instead of the sensor 34. The light-emitting el-
ement 61 is provided in the cuff 56, and the light-receiving
element 62 is provided on a surface on which the support
57 contacts the tragus 1, and the cuff 56 is provided with
an air pipe 36 for supplying air. Fig.102 is a magnified
view of the part of the support 57 and the cuff 56.
[0440] The cuff 56 shown in Fig.102 applies a pressure
on the tragus 1, and the light-emitting element 61 provid-
ed in the cuff 56 and the light-receiving element 62 pro-
vided on a surface of the support 57 form the aforemen-
tioned transmission type pulse wave detection system,
and detects the pulse wave. The blood pressure can be
measured from the detected pulse wave based on the
aforementioned principle.
[0441] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1

of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0442] The living body information detection apparatus
of the present invention may include a cuff, provided in
the inside part, for applying a pressure to the tragus, a
light-emitting element, provided in the outside part, for
bringing output light to enter a living body tissue of the
auricle, a light-receiving element, provided in the inside
of the cuff, for receiving scattered light from the living
body tissue, and an air pipe for supplying or releasing air
in the cuff.
[0443] As shown in Fig.103, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a support
57 instead of the sensor 33 shown in Fig.96, and includes
a cuff 56 instead of the sensor 34. The light-receiving
element 62 is provided in the cuff 56, and the light-emit-
ting element 61 is provided on a surface on which the
support 57 contacts the tragus 1, and the cuff 56 is pro-
vided with an air pipe 36 for supplying air. Fig.103 is a
magnified view of the part of the support 57 and the cuff
56.
[0444] The cuff 56 shown in Fig.103 applies a pressure
on the tragus 1, and the light-emitting element 61 provid-
ed in the cuff and the light-receiving element 62 provided
on a surface of the support 57 form the aforementioned
transmission type pulse wave detection system, and de-
tect the pulse wave. The blood pressure can be meas-
ured from the detected pulse wave based on the afore-
mentioned principle.
[0445] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0446] The living body information detection apparatus
of the present invention may include a cuff, provided in
the outside part, for applying a pressure to the tragus, a
light-emitting element, provided in the inside of the cuff,
for bringing output light to enter a living body tissue of
the auricle, a light-receiving element, provided in the in-
side part, for receiving scattered light from the living body
tissue, and an air pipe for supplying or releasing air in
the cuff.
[0447] As shown in Fig.104, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a cuff 55
instead of the sensor 33 shown in Fig.96, and includes
a support 58 instead of the sensor 34. The light-emitting
element 61 is provided in the cuff 55, and the light-re-
ceiving element 62 is provided on a surface on which the
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support 58 contacts the tragus 1, and the cuff 55 is pro-
vided with an air pipe 36 for supplying air. Fig.104 is a
magnified view of the part of the support 58 and the cuff
55.
[0448] The cuff 55 shown in Fig.104 applies a pressure
on the tragus 1, and the light-emitting element 61 provid-
ed in the cuff 55 and the light-receiving element 62 pro-
vided on a surface of the support 58 form the aforemen-
tioned transmission type pulse wave detection system,
and detect the pulse wave. The blood pressure can be
measured from the detected pulse wave based on the
aforementioned principle.
[0449] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0450] The living body information detection apparatus
of the present invention may include a cuff that is provided
in the outside part and applies a pressure to the tragus,
a light-emitting element that is provided in the inside part
and brings output light to enter a living body tissue of the
auricle, a light-receiving element that is provided in the
inside of the cuff and receives scattered light from the
living body tissue, and an air pipe for supplying or releas-
ing air in the cuff.
[0451] As shown in Fig.105, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a cuff 55
instead of the sensor 33 shown in Fig.96, and includes
a support 58 instead of the sensor 34. The light-receiving
element 62 is provided in the cuff 55, and the light-emit-
ting element 61 is provided on a surface on which the
support 58 contacts the tragus 1, and the cuff 55 is pro-
vided with an air pipe 36 for supplying air. Fig.105 is a
magnified view of the part of the support 58 and the cuff
55.
[0452] The cuff 55 shown in Fig.105 applies a pressure
on the tragus 1, and the light-receiving element 62 pro-
vided in the cuff 55 and the light-emitting element 61 pro-
vided on a surface of the support 58 form the aforemen-
tioned transmission type pulse wave detection system,
and detect the pulse wave. The blood pressure can be
measured from the detected pulse wave based on the
aforementioned principle.
[0453] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus of
the living body according to individual body shape differ-
ence so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0454] The living body information detection apparatus

of the present invention may include a first cuff that is
provided in the outside part and that applies a pressure
to the tragus, a second cuff that is provided in the inside
part and that applies a pressure to the tragus, a light-
emitting element that is provided in the inside of the sec-
ond cuff in the inside part and that brings output light to
enter a living body tissue of the auricle, a light-receiving
element that is provided in the inside of the second cuff
in the inside part and that receives scattered light from
the living body tissue, and air pipes for supplying or re-
leasing air in the first cuff and the second cuff.
[0455] As shown in Fig.106, for example, the living
body information detection apparatus of this embodi-
ment, compared with the aforementioned living body in-
formation detection apparatus, includes a cuff 55 as the
first cuff instead of the sensor 33 shown in Fig.96, and
includes a cuff 56 as the second cuff instead of the sensor
34. The light-emitting element 61 and the light-receiving
element 62 are provided in the cuff 56, and the cuff 55
and the cuff 56 are provided with air pipes 36 for supplying
air. Fig.106 is a magnified view of the part of the cuff 55
and the cuff 56.
[0456] The cuff 55 and the cuff 56 shown in Fig.106
apply a pressure on the tragus 1, and the light-emitting
element 61 and the light-receiving element 62 provided
in the cuff 56 form the aforementioned reflection type
pulse wave detection system, and detect the pulse wave.
The blood pressure can be measured from the detected
pulse wave based on the aforementioned principle.
[0457] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus of
the living body according to individual body shape differ-
ence so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0458] The living body information detection apparatus
of the present invention may include a first cuff that is
provided in the outside part and that applies a pressure
to the tragus, a second cuff that is provided in the inside
part and that applies a pressure to the tragus, a light-
emitting element that is provided in the inside of the first
cuff in the outside part and that brings output light to enter
a living body tissue of the auricle, a light-receiving ele-
ment that is provided in the inside of the first cuff of the
outside part and that receives scattered light from the
living body tissue, and air pipes for supplying or releasing
air in the first cuff and the second cuff.
[0459] As shown in Fig.107, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a cuff 55
as the first cuff instead of the sensor 33 shown in Fig.96,
and includes a cuff 56 as the second cuff instead of the
sensor 34. The light-emitting element 61 and the light-
receiving element 62 are provided in the cuff 55, and the
cuff 55 and the cuff 56 are provided with air pipes 36 for
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supplying air. Fig.106 is a magnified view of the part of
the cuff 55 and the cuff 56.
[0460] The cuff 55 and the cuff 56 shown in Fig.107
apply a pressure on the tragus 1, and the light-emitting
element 61 and the light-receiving element 62 provided
in the cuff 55 form the aforementioned transmission type
pulse wave detection system, and detect the pulse wave.
The blood pressure can be measured from the detected
pulse wave based on the aforementioned principle.
[0461] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0462] The living body information detection apparatus
of the present invention may include a first cuff that is
provided in the outside part and that applies a pressure
to the tragus, a second cuff that is provided in the inside
part and that applies a pressure to the tragus, a light-
emitting element that is provided in the inside of the sec-
ond cuff in the inside part and that brings output light to
enter a living body tissue of the auricle, a light-receiving
element that is provided in the inside of the first cuff in
the outside part and that receives scattered light from the
living body tissue, and air pipes for supplying or releasing
air in the first cuff and the second cuff.
[0463] As shown in Fig.108, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a cuff 55
as the first cuff instead of the sensor 33 shown in Fig.96,
and includes a cuff 56 as the second cuff instead of the
sensor 34. The light-emitting element 61 is provided in
the cuff 56 and the light-receiving element 62 is provided
in the cuff 55, and the cuff 55 and the cuff 56 are provided
with air pipes 36 for supplying air. Fig.108 is a magnified
view of the part of the cuff 55 and the cuff 56.
[0464] The cuff 55 and the cuff 56 shown in Fig.108
apply a pressure on the tragus 1, and the light-emitting
element 61 provided in the cuff 56 and the light-receiving
element 62 provided in the cuff 55 form the aforemen-
tioned transmission type pulse wave detection system,
and detect the pulse wave. The blood pressure can be
measured from the detected pulse wave based on the
aforementioned principle.
[0465] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0466] The living body information detection apparatus
of the present invention may include a first cuff that is

provided in the outside part and that applies a pressure
to the tragus, a second cuff that is provided in the inside
part and that applies a pressure to the tragus, a light-
emitting element that is provided in the inside of the first
cuff in the outside part and that brings output light to enter
a living body tissue of the auricle, a light-receiving ele-
ment that is provided in the inside of the second cuff in
the inside part and that receives scattered light from the
living body tissue, and air pipes for supplying or releasing
air in the first cuff and the second cuff.
[0467] As shown in Fig.109, for example, the living
body information detection apparatus of this embodiment
corresponds to a case in which the aforementioned living
body information detection apparatus includes a cuff 55
as the first cuff instead of the sensor 33 shown in Fig.96,
and includes a cuff 56 as the second cuff instead of the
sensor 34. The light-emitting element 61 is provided in
the cuff 55, and the light-receiving element 62 is provided
in the cuff 56, and the cuff 56 and the cuff 56 are provided
with air pipes 36 for supplying air. Fig.109 is a magnified
view of the part of the cuff 55 and the cuff 56.
[0468] The cuff 55 and the cuff 56 shown in Fig.108
apply a pressure on the tragus 1, and the light-emitting
element 61 provided in the cuff 55 and the light-receiving
element 62 provided in the cuff 56 form the aforemen-
tioned transmission type pulse wave detection system,
and detect the pulse wave. The blood pressure can be
measured from the detected pulse wave based on the
aforementioned principle.
[0469] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0470] In the living body information detection appara-
tus of the present invention, it is preferable that a pro-
jected shape obtained by projecting the cuff, the first cuff
or the second cuff for applying a pressure toward the
tragus is round or elliptic, and that the diameter or the
minor axis is equal to or less than 11mm.
[0471] In the living body information detection appara-
tus of this embodiment, for example, the shape of the
cuff 56 shown in Fig.98B in the aforementioned living
body information detection apparatus is round or elliptic,
and the diameter or the minor axis of the cuff is equal to
or less than 11mm. Similarly, in the living body informa-
tion detection apparatus 30 of the present invention, also
in the examples in which cuffs are provided in both sides
of the tragus as shown in Figs.108 and 109, the shape
of each of the cuff 55 and the cuff 56 is round or elliptic,
and the diameter or the minor axis is equal to or less than
11mm in this embodiment.
[0472] According to the non-patent document 2, since
the average internal diameter of the cavity of the concha
8 is 8 mm, it is convenient to prepare a plurality of cuffs
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56 each having the diameter or the minor axis of equal
to or less than 11 mm so as to select one having an
optimum size according to an individual body shape.
However, when the diameter or the minor axis of the cuff
56 is equal to or less than 6 mm, an area on which the
cuff 56 presses becomes small so that a bloodstream
intercepted region in a blood vessel of an artery that is
necessary for blood pressure measurement becomes
too narrow. Thus, a signal from the blood vessel of the
artery in which the bloodstream is not adequately inter-
cepted may be mixed into a signal detected by the light-
receiving element 62 so that there is a case in which
detection accuracy is degraded.
[0473] As mentioned above, a projected shape ob-
tained by projecting the cuff, the first cuff or the second
cuff for applying a pressure toward the tragus is round
or elliptic, and the diameter or the minor axis is equal to
or less than 11mm. Accordingly, many people can be
supported, the pulse wave can be detected accurately,
and the blood pressure can be accurately measured from
the detected pulse wave.
[0474] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0475] In the living body information detection appara-
tus of the present invention, the cuff, the first cuff or the
second cuff for applying a pressure includes the light-
emitting element and the light-receiving element such
that a light-emitting part of the light-emitting element and
a light-receiving part of the light-receiving element con-
tact the inside of a surface of the cuff contacting the tra-
gus, and the part which the light-emitting part and the
light-receiving part contact may be composed of a trans-
parent material, and other parts may be composed of a
light shielding or light extinction material.
[0476] The living body information detection apparatus
of this embodiment corresponds to a case in which, in
the cuff 56 in the aforementioned living body information
detection apparatus 30 shown in Figs.98A and 98B, the
light-emitting element 61 is provided on the inside of a
surface by which the cuff 56 contacts the tragus 1 and
the light-emitting part of the light-emitting element 61 con-
tacts the cuff 56, the part of the cuff 56 contacting the
light-emitting part is composed of a transparent material,
the light-receiving element 62 is provided on the inside
of the surface by which the cuff 56 contacts the tragus
1, the part of the cuff 56 contacting the light receiving
part is composed of a transparent material, and the other
parts of the cuff 56 are composed of a light shielding or
light extinction material.
[0477] By the above-mentioned configuration, light
passes well through the part on which the cuff 56 contacts
the light-emitting part of the light-emitting element 61 and

the light-receiving part of the light-receiving element 62,
and light does not pass through other parts of the cuff 56
well, so that outside light such as glare or stray light can
be shielded, and further, it can be avoided that emitted
light of the light-emitting element 62 spreads and is irra-
diated onto a blood vessel in which bloodstream is not
stopped and that the scattered light or the transmitted
light is received by the receiving element 62. Therefore,
the light-emitting element 61 and the light-receiving ele-
ment 62 can detect the pulse wave more accurately ac-
cording to the aforementioned principle and can measure
the blood pressure with reliability from the detected pulse
wave.
[0478] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0479] In the living body information detection appara-
tus of the present invention, by fixing the light-emitting
element or the light-receiving element to the cuff for ap-
plying a pressure, the light-emitting element and the light-
receiving element can be moved with the cuff when ap-
plying and reducing the pressure.
[0480] The living body information detection apparatus
of this embodiment corresponds to a case in which, in
the aforementioned living body information detection ap-
paratus 30, the light-emitting element 61 and the light-
receiving element 62 provided in the cuff 56 shown in
Fig.98B, for example, are fixed to the surface that con-
tacts the tragus 1.
[0481] As mentioned above, by fixing the light-emitting
element 61 and the light-receiving element 62, the light-
emitting element 61 and the light-receiving element 62
moves together with the cuff 56 when supplying air into
the cuff 56 to apply a pressure on the tragus and when
releasing the air from the cuff 56 to release the pressure
on the tragus 1, so that position relationship among the
cuff, the light-emitting element 61 and the light-receiving
element 62 becomes stable. Thus, the pulse wave can
be detected with higher precision, and the blood pressure
can be measured from the detected pulse wave with high-
er precision.
[0482] The living body information detection apparatus
of this embodiment also corresponds to a case in which,
in the aforementioned living body information detection
apparatus, the light-emitting element 61 provided in the
cuff 56 shown in Fig.108, for example, and the light-re-
ceiving element 62 provided in the cuff 55 are fixed to
surfaces on which each of the cuff 55 and the cuff 56
contacts the tragus 1.
[0483] As mentioned above, by fixing the light-emitting
element 61 and the light-receiving element 62 in the cuff
56 and the cuff 55, the light-emitting element 61 moves
together with the cuff 56 and the light-receiving element
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62 moves together with the cuff 55 when supplying air
into the cuff 56 and the cuff 55 to apply a pressure on
the tragus 1 and when releasing the air from the cuff 55
and the cuff 56 to release the pressure on the tragus 1,
so that position relationship among the cuff, the light-
emitting element 61 and the light-receiving element 62
becomes stable. Thus, the pulse wave can be detected
with higher precision, and the blood pressure can be
measured from the detected pulse wave with higher pre-
cision.
[0484] As described above, the living body information
detection apparatus of the present invention is small and
light, and can be worn more comfortably with a proper
contacting pressure at proper positions of the tragus 1
of the living body according to individual body shape dif-
ference so that living body information such as the blood
pressure, for example, can be detected accurately, and
more stably, conveniently and continuously.
[0485] The living body information apparatus de-
scribed so far detects the pulse wave using the light-
emitting element and the light-receiving element. Alter-
natively, by providing a cuff for applying a pressure on
the tragus, the pulse wave can be also detected by de-
tecting pulsation due to pulse wave on a surface of the
living body as pressure change by the cuff. That is, the
pulsation obtained from the living body by the cuff that
applies the pressure is converted to the change of the
pressure in the cuff, so that a pressure detection appa-
ratus detects pressure change in the cuff. Also according
to such configuration, the pulse wave in the living body
can be detected. In addition, a small microphone may be
placed at the cuff that contacts the living body so as to
detect Korotkoff sounds generated when the cuff presses
a part of the living body and measure the blood pressure
based on occurrence or disappearance of the Korotkoff
sounds that are equal to or greater than a predetermined
level. Further, after applying a pressure to the cuff, by
reducing the pressure of the cuff while detecting pressure
change of the cuff, the blood pressure can be measured
based on the before-mentioned principle. In addition, a
vibration sensor may be provided so as to detect the
pulse wave by detecting vibration of the cuff using the
vibration sensor. Therefore, by using the cuff as a sensor
of the living body information detection apparatus, effects
the same as those of the living body information detection
apparatuses described so far can be obtained.
[0486] The living body information detection apparatus
cannot always press the living body for detecting the liv-
ing body information by always wearing the living body
information detection apparatus on the living body. As
described so far, since the living body information detec-
tion apparatus of the present invention is fixed to the living
body using the pair of the opposed arms almost formed
like U-shape, the living body is not always be pressed.
Especially, by accommodating the living body informa-
tion detection apparatus having the shape that covers
the tragus into the concha auriculae or the cavity of the
concha, the living body information can be detected sta-

bly.
[0487] The living body information detection apparatus
of the present invention can be applied as a living body
information detection apparatus for continuously meas-
uring pulse, blood pressure, bloodstream and the like
according to the type of the sensor. Therefore, the living
body information detection apparatus of the present in-
vention can be applied to a use as a means for safety
management for workers working under dangerous en-
vironment such as aquaspacemen.
[0488] In addition, the part of the ear at which living
body information is measured is not limited to the above-
mentioned parts, and may be any part in the external ear
or the periphery of the external ear. For measuring at the
periphery of the external ear, length or shape of one arm
is formed according to measurement of the periphery of
the external ear.
[0489] That is, as describe in the last part of the third
embodiment, also in the fourth embodiment, the part of
the cuff in the outside of the living body information de-
tection apparatus can be placed in or expanded to the
external ear periphery part shown in Fig.60. An example
of the living body information detection apparatus in this
case is shown in Fig.110
[0490] In addition, in this case, it is preferable that the
photoelectric elements are placed in a center part of the
cuff or in a part where a cuff pressure is evenly applied
so as to be opposite to the part. The outside cuff may be
divided into a plurality of outside cuffs, as shown in Fig.
111. In this case, as described in the third embodiment,
it is preferable that the photoelectric elements are placed
in a cuff in the lower side (peripheral side) of bloodstream.
[0491] By the way, a configuration can be adopted in
which each of both arms in this embodiment includes a
blood-pressure meter having a cuff, a light-emitting ele-
ment and a light-receiving element. That is, a blood pres-
sure is measured in one arm side, and another blood
pressure is measured in another arm side. Then, for ex-
ample, one blood-pressure meter is configured to meas-
ure a blood pressure in the inside of the tragus and an-
other blood-pressure meter is configured to measure a
blood pressure in the outside of the tragus. Accordingly,
since a thin blood vessel (arteriola) exists in the inside
of the tragus, and a thick blood vessel (superficial tem-
poral artery) exists in the outside of the tragus, a blood
pressure of the thick blood vessel and a blood pressure
of the thin blood vessel can be measured.
[0492] By measuring the blood pressure of the thick
blood vessel and the blood pressure of the thin blood
vessel, information on arteriosclerosis can be obtained
(for example, if difference between them are large, arte-
riosclerosis is developing). Thus, by adopting the above-
mentioned configuration, effects can be obtained in
which not only the blood pressure is measured but also
information on arteriosclerosis can be obtained. By the
way, the part of the thick blood vessel and the part of the
thin blood vessel are not limited to the inside and the
outride of the tragus.
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[0493] As described above, according to the fourth em-
bodiment, the living body information detection appara-
tus is provided in which the living body information de-
tection apparatus is configured to be U-shaped so that
the sensor for detecting living body information can be
worn on a salient part of the human body, and the living
body information detection apparatus includes a mech-
anism for changing distance between tops of the U-shape
and for shifting the two tops of the U-shape such that the
sensor is brought into intimate contact with the salient
part even if the salient part has individuality. Accordingly,
the living body information detection apparatus that can
be easily worn and that can detect living body information
stably can be provided.
[0494] In addition, by mounting the sensor on a top of
an adjustment screw attached in a screw hole passing
through the other end of the arm, the distance between
the arms can be finely adjusted. Thus, the living body
information detection apparatus that can be easily worn
and that can detect living body information stably can be
provided.
[0495] In addition, since the length of at least one arm
in the arms of the pair can be changed, living body infor-
mation can be detected even when the living body be-
tween the arms of the pair does not have an even thick-
ness.
[0496] By devising the shape of the arm or by providing
the cushion, the sensor can be stabilized. Thus, the living
body information detection apparatus that can be easily
worn and that can detect living body information stably
can be provided. In addition, by configuring the ear sus-
pension and the cushion to pull against each other via
the auricle using magnetic force, the living body informa-
tion detection apparatus that can detect living body in-
formation stably can be provided.
[0497] In addition, by providing the light shielding cover
for shielding the sensor or the tragus of the human body
from the outside, external disturbance due to light from
the outside can be reduced so that the sensor can detect
living body information stably.
[0498] In addition, by further providing a speaker on
the arm for transmitting sound signal, information can be
transmitted to the subject via the speaker.
[0499] As described above, the living body information
detection apparatus of this embodiment is small and light,
and is easy to be worn to the living body. Thus, it can be
worn for a long time to measure living body information
stably. Especially, in the blood pressure measurement,
since the sensor can press a narrow area in the living
body to measure a blood pressure, the measurement
can be performed at arbitrary time.

(Fifth embodiment)

[0500] In apparatuses (including a blood-pressure me-
ter) described so far for measuring living body informa-
tion, following problems can be considered when devel-
oping a cuff that is used for applying pressure.

[0501] First, it is necessary to keep airtightness for pre-
venting air leakage. As a result of downsizing for enabling
the apparatus to be worn on the ear, capacity of the cuff
is extremely small. Thus, slight air leakage causes cuff
pressure decrease and exerts a bad influence on pres-
sure releasing control. Second, since arteriolas are dis-
tributed in the peripheral part, evenness of pressure on
a measured part is important. That is, at least for arteri-
olas existing in a range irradiated with probe light, it is
necessary to make pressure distribution on the meas-
ured part uniform so that stop and release of blood stream
becomes uniform. Third, it is necessary that pressure
applying energy is transmitted to the living body effec-
tively via the cuff. When the pressure applying energy is
consumed for expanding the cuff, a pressure applied to
the living body is reduced by that. This causes increase
of output of an air supply pump.
[0502] Thus, in the following embodiments, a cuff is
described that solves the above-mentioned problems
and that is applicable for a blood pressure measurement
apparatus and the like for measuring the blood pressure
continuously with high precision on the periphery part of
the living body such as the auricle.
[0503] In the following, the embodiment of the present
invention is described with reference to attached figures.
The embodiment described below is a configuration ex-
ample of the present invention, and the present invention
is not limited to the following embodiment.
[0504] Fig.112 is a schematic section view showing a
configuration of the cuff of this embodiment.
[0505] The cuff 50 of this embodiment includes a case
12 in which a face is open, an elastic member 13 for
covering the face that is open, and an air supplying pipe
16 provided in the case 12, in which a pressing surface
14 of the elastic member 13 swells by supplying air into
the cuff surrounded by the case 12 and the elastic mem-
ber from the air supplying pipe. The swelled pressing
surface 14 presses a part of the living body 1.
[0506] In Fig.112, the case 12 has a function for holding
the elastic member 13. The material of the case 12 may
be metal, plastic, glass, wood, paper, ceramics, porce-
lain, cloth, or complex of these, whose expansion and
contraction ratio is smaller than that of the elastic member
13.
[0507] The elastic member 13 covers the open face of
the case 12 so as to form the pressing surface 14 for
pressing the living body 1 in the side of the face. Accord-
ingly, by covering the open face of the case 12 with the
elastic member 13, a part of the living body 1 can be
pressed at a pinpoint efficiently and evenly. Therefore,
blood pressure and the like can be measured with high
precision even at a relatively small part of the living body
1 such as the auricle and the tragus, for example.
[0508] The material of the elastic member 13 may be
material having elasticity such as silicone resin, natural
rubber and butyl rubber, general plastic material such as
polyethylene, polypropylene, polyvinyl chloride, polyvinyl
acetate and copolymer of these, or airtight cloth or paper
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obtained by coating nonwoven fabric with polymer, in
which the material passes light.
[0509] It is desirable that the shape of the pressing
surface 14 is round or elliptic. Figs. 113 and 114 show
schematic views of the configuration of the cuff of this
embodiment. Fig.113 shows a case where the shape of
the pressing surface 14 is round, and Fig.114 shows a
case where the shape of the pressing surface 14 is el-
liptic. In Fig.113, Fig.113A is a top view, Fig.113B is a
section view at A-A’ in the top view of Fig. 113A. In Fig.
114, Fig. 114A is a top view, Fig. 114B is a section view
at B-B’ in the top view of Fig. 113A.
[0510] By forming the shape of the pressing surface
14 to be round as shown in Fig.113 or to be elliptic as
shown in Fig.114, compared with polygon such as a
quadrangle, (1) airtightness in the inside of the cuff 51
and the cuff 52 can be easily increased, (2) the pressure
applied by the pressing surface 14 on the living body is
uniform, (3) allowance of position shifts with respect to
artery of the living body on which the pressing surface
14 presses is large, (4) when an after-mentioned light-
emitting element irradiates the living body with light pass-
ing through the pressing surface 14, the irradiated light
is scatted by the living body to form scattered light, and
a pulse wave and the like is measured by receiving the
scattered light by the light-receiving element, since a sec-
tion of emission pattern of light from the light-emitting
element is round or elliptic, it is easy to match the section
with the uniform-pressure distribution so that measure-
ment accuracy of the scattered light can be easily in-
creased, (5) since the shape does not have a corner,
damage of the elastic member 13 due to repetition of
expanding and contracting can be prevented. In addition,
by using a rounded quadrangle instead of using the el-
liptic shape for the pressing surface 14, the same effects
described in (1)-(5) obtained by the elliptic shape for the
pressing surface 14 can be obtained also by the pressing
surface of the rounded quadrangle.
[0511] A side part 15 of the elastic member 13 shown
in Fig.112 exists between the elastic member and the
case 12, and has a function for supporting the pressing
surface 14 and keeps airtightness between the elastic
member 13 and the case 12. A fixing part 17 has a func-
tion for keeping airtightness between the side part 15 of
the elastic member 13 and the case 12 to fix the side part
15 of the elastic member 13 to the case 12.
[0512] The air supply pipe 16 has a function for sup-
plying air into the cuff 50, and has a function for swelling
the pressing surface 14 by the pressure of the air supplied
in the inside of the cuff 50 that is surrounded by the elastic
member 13 and the case 12. Then, the swelled pressing
surface 14 presses the living body 1. The air supply pipe
16 may have a function for releasing the supplied air.
Except for the air supply pipe 16, the airtightness in the
inside of the cuff 50 is kept by the case 12 and the elastic
member 13.
[0513] Operation of the cuff of this embodiment is de-
scribed in a case when the cuff 50 of this embodiment is

used as a blood pressure measurement apparatus. Air
is supplied to the case 12 of the cuff 50 via the air supply
pipe 16 to move the pressing surface 14 toward the living
body 1 so that the pressing surface 14 presses the living
body 1. The pulse wave of an artery in the inside of the
living body 1 in the process of pressing the living body 1
by the pressing surface 14 is detected by a predeter-
mined means that is not shown in the figure.
[0514] More specifically, by supplying air into the cuff
50 via the air supply pipe 16 to increase the pressure in
the inside of the cuff 50 surrounded by the elastic member
13 and the case 12, the pressing surface 14 is swelled
to press the living body 1. Then, bloodstream of the artery
of the living body 1 stops by the pressure of the pressing
surface 14 to the living body 1. In the state in which the
pulse wave is disappeared, air in the inside of the cuff 50
is released via the air supply pipe 16. In the process in
which the pressure applied to the living body 1 by the
pressing surface 14 decreases, the pulse wave of the
artery appears again, and changing state is detected, so
that the blood pressure is measured based on a prede-
termined method from the change of the pulse wave of
the artery and the pressure in the inside of the cuff 50.
[0515] By configuring the shape of the pressing sur-
face 14 to be round or elliptic, airtightness in the inside
of the cuff 50 can be increased and the pressure of the
pressing surface 14 can be applied evenly. In addition,
allowance for position shifts with respect to the artery to
be pressed by the pressing surface 14 is large. In addi-
tion, measurement accuracy for measuring the pulse
wave by the scattered light can be easily increased.
Therefore, by the cuff 50 of this embodiment enables to
measure blood pressure with high precision in the pe-
riphery part of the living body such as the auricle. In ad-
dition, when the shape of the pressing surface 14 is round
or elliptic, since there is no corner, damages of the elastic
member 13 due to repetition of expanding and contract-
ing can be reduced. Therefore, the cuff 50 of this embod-
iment can be used many times continuously for long time.
[0516] The cuff of this embodiment corresponds to a
case in which the shape of the pressing surface 14 of the
elastic member 13 is concave in relation to the outside.
[0517] The cuff of this embodiment is described with
reference to attached figures. Fig.115A is a schematic
section view showing a configuration of the cuff in this
embodiment. In Fig. 115A, the cuff 53 of this embodiment
has a configuration similar to the cuff 50 shown in Fig.
112, and functions of each part forming the cuff 53 of this
embodiment are similar to those of the cuff 50 shown in
Fig.112. However, the cuff 53 is different from the cuff
50 shown in Fig.112 in that the pressing surface 114 is
concave in relation to the outside of the cuff 53.
[0518] Basic operation of the cuff of this embodiment
is the same as that of the cuff 50 described with reference
to Fig.112. Figs.115B, 115C and 115D show, in order,
processes for contacting the pressing surface 14 of the
cuff 53 of this embodiment to the living body 1, supplying
air into the cuff 53 via the air supply pipe 16 and pressing
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the living body 1 by the pressing surface 14.
[0519] Fig.115B shows a state in which the pressing
surface expands so that contact area contacting the living
body 1 increases, but a warp remains in the pressing
surface 14 contacting the living body 1. Fig.115C shows
a state in which air pressure in the cuff 53 further increas-
es so that the pressing surface 14 further expands and
the contact area to the living body 1 increases, and the
warp of the pressing surface 14 contacting the living body
1 reduces. Fig.115D shows a state in which air pressure
in the cuff 53 further increases so that the pressing sur-
face 14 further expands, the warp of the pressing surface
14 contacting the living body 1 disappears to press the
living body 1.
[0520] Since the pressing surface 14 of the cuff 53 of
this embodiment is concave in relation to the outside, in
the process for pressing the living body 1 by the pressing
surface 14, the warp exists on the pressing surface 14
contacting the living body 1 so that force for expanding
the pressing surface 14 against resilience of the pressing
surface is not necessary. Thus, the cuff 53 of this em-
bodiment can press the living body 1 with a small pres-
sure. Therefore, blood pressure measurement can be
available even on a small part of the living body 1 such
as the auricle, the tragus and the like.
[0521] The cuff of this embodiment corresponds to a
case in which the shape of the pressing surface 14 of the
elastic member 13 is convex toward the outside.
[0522] The cuff of this embodiment is described with
reference to attached figures. Fig. 116A is a schematic
section view showing a configuration of the cuff in this
embodiment. In Fig. 116A, the cuff 54 of this embodiment
has a configuration similar to the cuff 50 shown in Fig.
112, and functions of each part forming the cuff 54 of this
embodiment are similar to those of the cuff 50 shown in
Fig.112. However, the cuff 54 is different from the cuff
50 shown in Fig.112 in that the pressing surface 114 is
convex to the outside of the cuff 54.
[0523] Basic operation of the cuff 54 of this embodi-
ment is the same as that of the cuff 50 described with
reference to Fig.112. Figs. 116B, 116C and 116D show,
in order, processes for contacting the pressing surface
14 of the cuff 56 of this embodiment to the living body 1,
supplying air into the cuff 56 via the air supply pipe 16
and pressing the living body 1 by the pressing surface 14.
[0524] Fig.116B shows a state in which the pressing
surface expands so that contact area contacting the living
body 1 increases, but a warp remains in the pressing
surface 14 contacting the living body 1. Figf. 116C shows
a state in which air pressure in the cuff 56 further increas-
es so that the pressing surface 14 further expands and
the contact area to the living body 1 increases, and the
warp of the pressing surface 14 contacting the living body
1 reduces. Fig.116D shows a state in which air pressure
in the cuff 56 further increases so that the pressing sur-
face 14 further expands, the warp of the pressing surface
14 contacting the living body 1 disappears to press the
living body 1. 0516

[0525] Since the pressing surface 14 of the cuff 54 of
this embodiment is convex to the outside, in the process
for pressing the living body 1 by the pressing surface 14,
the warp exists on the pressing surface 14 contacting the
living body 1 so that force for expanding the pressing
surface 14 against resilience of the pressing surface is
not necessary. Thus, the cuff 53 of this embodiment can
press the living body 1 with a small pressure. Therefore,
blood pressure measurement can be available even on
a small part of the living body 1 such as the auricle, the
tragus and the like.
[0526] The cuff of this embodiment corresponds to a
case in which the shape of the pressing surface 14 of the
elastic member 13 is flat.
[0527] The cuff of this embodiment is described with
reference to attached figures. Fig.117A is a schematic
section view showing a configuration of the cuff in this
embodiment. In Fig.117A, the cuff 55 of this embodiment
has a configuration similar to the cuff 50 shown in Fig.
112, and functions of each part forming the cuff 55 of this
embodiment are similar to those of the cuff 50 shown in
Fig.112. However, the cuff 55 is characterized in that the
pressing surface 114 is flat.
[0528] Basic operation of the cuff 55 of this embodi-
ment is the same as that of the cuff 50 described with
reference to Fig.112. Figs.117B, 117C and 117D show,
in order, processes for contacting the pressing surface
14 of the cuff 55 of this embodiment to the living body 1,
supplying air into the cuff 55 via the air supply pipe 16
and pressing the living body 1 by the pressing surface 14.
[0529] Fig.117B shows a state in which the pressing
surface 14 expands so as to become convex to the living
body 1 to press the living body 1. Fig.117C shows a state
in which air pressure in the cuff 55 further increases so
that the pressing surface 14 further expands and press-
es. Fig.117D shows a state in which air pressure in the
cuff 55 further increases so that the pressing surface 14
further expands and presses.
[0530] Since the pressing surface 14 of the cuff 55 of
this embodiment is flat, in the process for pressing the
living body 1 by the pressing surface 14, no warp exists
on the pressing surface 14 as shown in Figs.117B and
117C. Thus, the living body 1 can be pressed without
occurrence of noise due to vanishing of the warp. In ad-
dition, since the pressing surface 14 of the cuff 55 of this
embodiment is flat, when air in the cuff 55 is released to
decrease the pressure, no warp exists on the pressing
surface 14 in the pressure decreasing process. Thus, the
living body 1 can be pressed without occurrence of noise
due to appearance of the warp. Therefor, blood pressure
measurement can be available even on a small part of
the living body 1 such as the auricle, the tragus and the
like.
[0531] The cuff of this embodiment can be configured
to have slack, on the side part 15 of the elastic member
13 shown in Fig.112, which expands or contracts in the
movement direction of the pressing surface 14, that is,
expands or contracts toward the living body 1 to move
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the pressing surface 13.
[0532] The cuff of this embodiment corresponds to a
case in which the cuff described in Figs.112 and 115-117
includes, on the side 15 of the elastic member 13, the
slack for expanding or contracting toward the living body
1 to move the pressing surface 14.
[0533] The cuff of this embodiment is described with
reference to attached figures. Figs.118 and 119 are sche-
matic section views showing the configuration of the cuff
of thus embodiment. In Fig.118, the cuff 56 of this em-
bodiment has the same configuration as the cuff 50
shown in Fig.112 except for including slack 16 in the side
part 15 of the elastic member 13. In addition, in Fig.119,
the cuff 57 of this embodiment has the same configuration
as the cuff 50 shown in Fig.112 except for including slack
19 in the side part 15 of the elastic member 13.
[0534] The slack 18 shown in Fig.118 is a case where
the slack has a single swelling shape, and the slack 19
shown in Fig.119 is a case where the slack is bellows
including a plurality of warps. The shape of the slack may
be any of the slacks 18 and 19 shown in Figs.118 and 119.
[0535] The slack 18 of the cuff 56 (Fig.118) of this em-
bodiment has a function for expanding and contracting
to move the pressing surface 14 to the living body 1 when
the pressing surface 14 presses the living body 1 by air
supply from the air supply pipe 16 to the cuff 56. Parts
other than the slack 18 forming the cuff 56 of this em-
bodiment has functions the same as the cuff 50 shown
in Fig.112.
[0536] Operation of the cuff 56 of this embodiment is
the same as the operation of the cuff 50 described with
reference to Fig.112. The cuff 56 of this embodiment in-
cludes the slack 18 on the side part 15 having the function
for supporting the pressing surface 14 and fixing the
pressing surface 14 to the case 12 wherein the slack 18
expands and contracts to move the pressing surface 14
to the living body 1. Accordingly, since the pressing sur-
face 14 can be easily moved to the living body 1, the
living body 1 can be pressed with small pressure. There-
fore, for example, blood pressure measurement can be
performed on a small part of the living body 1 such as
the auricle and the tragus and the like. The function and
effects of the bellows-like slack 19 shown in Fig.19 are
the same as those described for the slack 18 shown in
Fig.118.
[0537] In the cuff (not shown in the figure) of this em-
bodiment, an expansion ratio of the pressing surface in
the swelling direction of the pressing surface 14 shown
in Figs.118 and 119 can be set to be less than an expan-
sion ratio of the slack 18, 19 in the swelling direction of
the pressing surface 14.
[0538] The cuff of this embodiment corresponds to a
case in which, in the cuff 56, 57 described in Figs.118
and 119, the expansion ratio of the pressing surface 14
in the swelling direction of the pressing surface 14 is less
than the expansion ratio of the slack 18, 19 in the swelling
direction of the pressing surface 14. The cuff of this em-
bodiment has the same configuration as the aforemen-

tioned cuffs 56 and 57 described with reference to Figs.
118 and 119, and is characterized in that the expansion
ratio of the pressing surface 14 in the swelling direction
of the pressing surface 14 is less than the expansion ratio
of the slack 18, 19 in the swelling direction of the pressing
surface 14.
[0539] Each function forming the cuff of this embodi-
ment is the same as that of the aforementioned cuffs 56
and 57 described with reference to Figs.118 and 119.
That is, operation of the cuff of this embodiment is the
same as the operation of the cuff 50 described with ref-
erence to Fig.112.
[0540] The expansion ratio of the pressing surface 14
in the swelling direction of the pressing surface 14 is a
swelling amount of the pressing surface 14 with respect
to pressure in the cuff when the pressure in the cuff sur-
rounded by the elastic member 13 and the case 12 in-
creases by air supply from the air supply pipe 16 so that
the pressing surface 14 swells according to the amount
of the pressure. The expansion ratio of the pressing sur-
face 14 may change according to thickness of the elastic
member 13 in the part for forming the pressing surface
14. For example, when the thickness of the elastic mem-
ber 13 in the part for forming the pressing surface 14 is
doubled, the expansion ratio of the pressing surface 14
becomes about half. The reason is that internal stress
per a unit area decreases.
[0541] The expansion ratio of the slack 18, 19 in the
swelling direction of the pressing surface 14 is an ex-
panding amount of the slack with respect to pressure in
the cuff when the pressure in the cuff surrounded by the
elastic member 13 and the case 12 increases by air sup-
ply from the air supply pipe 16 so that the pressing surface
14 swells according to the amount of the pressure and
the slack expands in the swelling direction of the pressing
surface 14. The expansion ratio of the slack 18, 19 may
change according to thickness of the elastic member 13
in the part for forming the slack 18, 19. For example,
when the thickness of the elastic member 13 in the part
for forming the slack 18, 19 is doubled, the expansion
ratio of the slack 18, 19 becomes about half. The reason
is that internal stress per a unit area decreases.
[0542] In the cuff of this embodiment, the expansion
ratio of the pressing surface 14 in the swelling direction
of the pressing surface 14 shown in Figs.118 and 119 is
less than the expansion ratio of the slack 18, 19 on the
side part 15 in the swelling direction of the pressing sur-
face 14. Accordingly, since shape change of the pressing
surface 14 is small even when pressure is applied, oc-
currence of noise is small and the living body 1 which the
pressing surface 14 contacts can be pressed evenly.
Therefore, for example, blood pressure measurement
can be performed with high precision.
[0543] The cuff of this embodiment can be configured
such that thickness of the part forming the pressing sur-
face 14 of the elastic member 13 shown in Figs.118 and
119 is greater than thickness of the part for forming the
slack 18, 19 of the side part 15 of the elastic member 13.
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[0544] The cuff of this embodiment corresponds to a
case in which, in the cuffs 56 and 57 described in Figs.
118 and 119, thickness of the part forming the pressing
surface 14 of the elastic member 13 shown in Figs.118
and 119 is greater than thickness of the part for forming
the slack 18, 19 of the side part 15 of the elastic member
13.
[0545] The cuff of this embodiment is described with
reference to the attached figure. Fig.120 is a schematic
section view showing the configuration of the cuff of this
embodiment. In Fig.120, the cuff 58 of this embodiment
has the same configuration as the cuffs 56 and 57 shown
in Figs.118 and 119, but is characterized in that the thick-
ness of the part forming the pressing surface 14 in the
elastic member 13 is greater than the thickness of the
part for forming the slack 18, 19 of the side part 15.
[0546] Each function forming the cuff 58 of this em-
bodiment is the same as that of the aforementioned cuffs
56 and 57 described with reference to Figs.118 and 119.
That is, operation of the cuff 58 of this embodiment is the
same as the operation of the cuff described with refer-
ence to Fig.112.
[0547] In the cuff 58 of this embodiment, the thickness
of the part forming the pressing surface 14 in the elastic
member 13 is greater than the thickness of the part for
forming the slack 18, 19 of the side part 15. Accordingly,
since shape change of the pressing surface 14 is small
even when pressure is applied, occurrence of noise is
small and the living body 1 which the pressing surface
14 contacts can be pressed evenly. Therefore, for exam-
ple, blood pressure measurement can be performed with
high precision.
[0548] In the cuff (not shown in the figure) of this em-
bodiment, elasticity of material of the part forming the
pressing surface 14 in the elastic member 13 shown in
Figs.118 and 119 can be configured to be less than elas-
ticity of material for forming the slack 18, 19 on the side
part 15 of the elastic member 13.
[0549] The cuff of this embodiment corresponds to a
case in which, in the cuffs 56 and 57 described in Figs.
118 and 119, elasticity of material of the part forming the
pressing surface 14 in the elastic member 13 shown in
Figs.118 and 119 is less than elasticity of material for
forming the slack 18, 19 on the side part 15 of the elastic
member 13. The cuff of this embodiment has the same
configuration as the aforementioned cuffs 56 and 57 de-
scribed with reference to Figs.118 and 119, but is char-
acterized in that elasticity of material of the part forming
the pressing surface 14 in the elastic member 13 shown
in Figs.118 and 119 is less than elasticity of material for
forming the slack 18, 19 on the side part 15 of the elastic
member 13.
[0550] Each function forming the cuff of this embodi-
ment is the same as that of the aforementioned cuffs 56
and 57 described with reference to Figs.118 and 119.
That is, operation of the cuff of this embodiment is the
same as the operation of the cuff 50 described with ref-
erence to Fig.112.

[0551] The elasticity of the material of the part forming
the pressing surface 14 is the Young’s modulus of the
material of the part forming the pressing surface 14. For
example, when the material of the part forming the press-
ing surface 14 is rubber, the elasticity of the material of
the part forming the pressing surface 14 is high, and when
the material of the part forming the pressing surface 14
is paper that does not expand, the elasticity of the mate-
rial of the part forming the pressing surface 14 is low.
[0552] The elasticity of the material of the part forming
the slack 18, 19 is the Young’s modulus of the material
of the part forming the slack 18, 19. For example, when
the material of the part forming the slack 18, 19 is rubber,
the elasticity of the material of the part forming the press-
ing surface 14 is high, and when the material of the part
forming the slack 18, 19 is paper that does not expand,
the elasticity of the material of the part forming the slack
18, 19 is low.
[0553] In the cuff of this embodiment, elasticity of ma-
terial of the part forming the pressing surface 14 in the
elastic member 13 shown in Figs.118 and 119 is less
than elasticity of material for forming the slack 18, 19 on
the side part 15 of the elastic member 13. Accordingly,
since shape change of the pressing surface 14 is small
even when pressure is applied, occurrence of noise is
small and the living body 1 which the pressing surface
14 contacts can be pressed evenly. Therefore, for exam-
ple, blood pressure measurement can be performed with
high precision.
[0554] The cuff (not shown in the figure) of this em-
bodiment can be configured such that the side part of the
elastic member 13 shown in Fig.112 is fixed to an outer
wall of the case 12 by an elastic body.
[0555] The cuff of this embodiment corresponds to a
case in which, in the cuffs described in Figs.112-115 and
120, the side part 15 of the elastic member 13 is fixed to
an outer wall of the case 12 by an elastic body. The cuff
of this embodiment has the same configuration as the
aforementioned cuff described with reference to Figs.
112-115 and 120, and each part forming the cuff is also
the same as the cuff 30 shown in Fig.112, but the cuff of
this embodiment is characterized in that the fixing part
17 shown in Fig.112 is the elastic body. Operation of the
cuff of this embodiment is the same as the operation of
the cuff described with reference to Fig.112.
[0556] In the cuff of this embodiment, by fixing the side
part 15 shown in Fig.112 to the case 12 using an elastic
body such as an O ring, for example, when the pressing
surface 14 or the side part 15 of the elastic member 13
becomes deteriorated due to long time use, the elastic
member can be easily exchanged while keeping airtight-
ness. Therefore, maintenance becomes easy.
[0557] The cuff of this embodiment can be configured
such that the side part 15 of the elastic member 13 shown
in Fig.112 may be fixed to an outer wall of the case 12
by elasticity of the side part 15 of the elastic member 13.
[0558] The cuff of this embodiment corresponds to a
case in which, in the cuffs described in Figs.112-115 and
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120, the side part 15 of the elastic member 13 is fixed to
an outer wall of the case 12 by elasticity of the side part
15 of the elastic member 13.
[0559] The cuff of this embodiment is described with
reference to the attached figure. Fig.121 is a schematic
section view showing the configuration of the cuff of this
embodiment. In Fig.121, the cuff 59 includes the case
12, the elastic member 13 and the air supply pipe 16.
The elastic member 13 includes the pressing surface 14
and the side part 15.
[0560] The case 12 includes a function for holding the
elastic member 13, and the air supply pipe 16 includes
a function for supplying air into the inside of the case 12
and may include a function for releasing the supplied air.
[0561] The pressing surface 14 of the elastic member
13 contacts the living body 1, and has a function for press-
ing the living body 1 by pressure of air supplied into the
cuff 59 surrounded by the elastic member 13 and the
case 12. The side part 15 of the elastic member 13 has
a function for holding the pressing surface 4 and keeping
airtightness between the elastic member 13 and the 12
using elasticity.
[0562] Operation of the cuff 59 of this embodiment is
the same as the cuff described with reference to Fig.112.
[0563] In the cuff of this embodiment, by keeping air-
tightness in the cuff 59 surrounded by the elastic member
13 and the case 12 by using elasticity of the side part 15
of the elastic member 13, for example, when the side
part 15 of the elastic member 13 becomes deteriorated
due to long time use, the elastic member can be easily
exchanged while keeping airtightness without requiring
excessive parts. Therefore, maintenance becomes easy.
[0564] The cuff (not shown in the figure) of this em-
bodiment can be configured such that the side part 15 of
the elastic member 13 shown in Fig.112 may be fixed to
an outer wall of the case 12 by thermocompression bond-
ing.
[0565] The cuff of this embodiment corresponds to a
case in which, in the cuffs described in Figs.112-115 and
120, the side part 15 of the elastic member 13 shown in
Fig.112 is fixed to an outer wall of the case 12 by ther-
mocompression bonding. The cuff of this embodiment
has the same configuration of the cuff 59 described with
reference to Fig.121.
[0566] Functions of the case 12, the air supply pipe 16
and the pressing surface 14 of the elastic member 13 are
the same as those of the cuff 59 described with reference
to Fig.121, but the side part 15 of the elastic member 13
in the cuff of the embodiment is fixed to the wall of the
case 13 by thermocompression bonding.
[0567] Operation of the cuff of this embodiment is the
same as the cuff described with reference to Fig.112.
[0568] In the cuff of this embodiment, by fixing the side
part 15 of the elastic member 13 to the case 12 by ther-
mocompression bonding, airtightness in the cuff can be
kept without requiring excessive parts. Therefore, the cuff
of this embodiment is economical.
[0569] The cuff of this embodiment can be configured

such that a light-emitting element for emitting light to the
outside from the inside of the cuff through the pressing
surface 14 is provided in the inside of the case 12 shown
in Fig.112, and the pressing surface 14 of the elastic
member 13 is transparent or semitransparent for light
emitted by the light-emitting element.
[0570] The cuff of this embodiment corresponds to a
case in which, in the cuffs described in Figs.112-115 and
121, a light-emitting element for emitting light to the out-
side from the inside of the cuff through the pressing sur-
face 14 is provided in the inside of the case 12, and the
pressing surface 14 of the elastic member 13 is trans-
parent or semitransparent for light emitted by the light-
emitting element.
[0571] The cuff of this embodiment is described with
reference to the attached figure. Fig.122 is a schematic
section view showing the configuration of the cuff of this
embodiment. In Fig.122, the cuff 60 includes the case
12, the elastic member 13, the air supply pipe 16, the
fixing part 17 and the light-emitting element 21. The elas-
tic member 13 includes the pressing surface 14 and the
side part 15. In Fig.122, parts such as a driving circuit of
the light-emitting element 21 that can be realized by gen-
eral technology are not shown.
[0572] Functions of the case 12, the air supply pipe 16
and the fixing part 17 forming the cuff 60 are the same
as those of the cuff 50 described with reference to Fig.
112. The light-emitting element 21 is placed in the case
12, and has a function for emitting light to the outside
from the inside of the cuff 60 through the pressing surface
14. That is, the light-emitting element 21 emits irradiation
light 22 to the living body on which the pressing surface
14 presses. The pressing surface 14 of the elastic mem-
ber 13 contacts the living body 1, and has a function for
pressing the living body by the air pressure supplied in
the inside of the cuff 60 surrounded by the elastic member
13 and the case. In addition, the elastic member 13 is
transparent or semitransparent for the irradiation light
emitted by the light-emitting element 21. In addition, the
side part 15 of the elastic member 13 holds the pressing
surface 13 and has a function for keeping airtightness
between the elastic member 13 and the case 12.
[0573] Operation of the cuff of this embodiment is de-
scribed in a case when the cuff 60 of this embodiment is
used as a blood pressure measurement apparatus. By
supplying air into the cuff 60 via the air supply pipe 16,
the pressing surface 14 is swelled to press the living body
1. Then, bloodstream of the artery of the living body 1
stops by the pressure of the pressing surface 14 to the
living body 1. In the state in which the pulse wave is dis-
appeared, air in the inside of the cuff 60 is released via
the air supply pipe 16 to decrease the pressure for press-
ing the living body by the pressing surface 14.
[0574] In the process in which the pressure applied to
the living body 1 by the pressing surface 14 is increased
and decreased after that, the light-emitting element 21
emits the irradiation light to the living body 1 on which
the pressing surface presses. The irradiation light 22 is
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scattered by the artery of the living body 1. By receiving
the scattered light by a light-receiving element (not shown
in the figure) placed at a position opposed to the living
body 1 in the cuff 60, change of the pulse wave of the
artery of the living body 1 can be detected. Based on the
change of the pulse wave of the artery and the pressure
in the cuff 60, blood pressure, bloodstream amount and
speed of the blood flow can be measured according to a
predetermined method.
[0575] In the aforementioned blood pressure meas-
urement, since the pressing surface 14 is transparent or
semitransparent for the light emitted by the light-emitting
element 21, the irradiation light of the light-emitting ele-
ment can be efficiently irradiated on the living body 1.
Therefore, the cuff 60 of this embodiment can measure
the blood pressure, for example, with high precision.
[0576] The cuff of this embodiment can be configured
such that a light-receiving element for receiving scattered
light scattered in the outside of the cuff through the press-
ing surface is provided in the inside of the case 12 shown
in Fig.112, and the pressing surface 14 of the elastic
member 13 is transparent or semitransparent for the
scattered light received by the light-receiving element.
[0577] The cuff of this embodiment corresponds to a
case in which, in the cuffs described in Figs.112-115 and
121, a light-receiving element for receiving scattered light
scattered in the outside of the cuff through the pressing
surface is provided in the inside of the case 12 shown in
Fig.112, and the pressing surface 14 of the elastic mem-
ber 13 is transparent or semitransparent for the scattered
light received by the light-receiving element.
[0578] Fig.123 is a schematic section view showing
the configuration of the cuff of this embodiment. The cuff
61 of this embodiment is configured to be provided with
a light-receiving element 23 shown in Fig.123 instead of
the light-emitting element 21 shown in Fig.21. That is,
functions of the case 12, the elastic member 13, the air
supply pipe 16 and the fixing part 17 forming the cuff of
this embodiment are the same as those of the cuff de-
scribed with reference to Fig.122. The light-receiving el-
ement 23 shown in Fig.123 can be placed in the inside
of the same case 12 in the cuff 60 shown in Fig.122 in
addition to the light-emitting element 21.
[0579] The pressing surface 14 of the elastic member
13 shown in Fig.123 contacts the living body 1, and has
a function for pressing the living body 1 by the air pressure
supplied in the inside of the cuff 61 surrounded by the
elastic member 13 and the case 12. The light-receiving
element 23 has a function for receiving the scattered light
24 scattered in the outside of the cuff through the pressing
surface 14. In addition, the elastic member 13 is trans-
parent or semitransparent for the scattered light 24 scat-
tered in the outside of the cuff 61. In addition, the side
part 15 of the elastic member 13 holds the pressing sur-
face 14 and has a function for keeping airtightness be-
tween the elastic member 13 and the case 12.
[0580] Operation of the cuff 61 of this embodiment is
described taking, as an example, a case in which the cuff

61 of this embodiment is used as a blood pressure meas-
urement apparatus. By supplying air into the cuff 61 by
the air supply pipe 16, the pressing surface 14 is swelled
to press the living body 1. Then, bloodstream of the artery
of the living body 1 stops by the pressure of the pressing
surface 14 on the living body 1. In the state in which the
pulse wave is disappeared, air in the inside of the cuff 60
is released via the air supply pipe 16 to decrease the
pressure for pressing the living body 1 by the pressing
surface 14.
[0581] In the process in which the pressure applied to
the living body 1 by the pressing surface 14 is increased
and decreased after that, a light-emitting element (not
shown in the figure) provided at a position opposite to
the cuff 61 with respect to the living body 1 emits irradi-
ation light to the living body 1 on which the pressing sur-
face presses. The irradiation light is scattered by the ar-
tery of the living body 1. By receiving the scattered light
24 by the light-receiving element 23, change of the pulse
wave of the artery of the living body 1 can be detected.
Based on the detected change of the pulse wave of the
artery and the pressure in the cuff 61, blood pressure,
bloodstream amount and speed of the blood can be
measured according to a predetermined method.
[0582] In the aforementioned blood pressure meas-
urement, since the pressing surface 14 is transparent or
semitransparent for the scattered light scattered by the
living body 1, the light-receiving element 23 can receive
the scattered light 24 efficiently. Therefore, the cuff 61 of
this embodiment can measure the blood pressure, for
example, with high precision.
[0583] The cuff of this embodiment includes, in the in-
side of the case 12 shown in Fig.112, a light-emitting
element for emitting light from the inside to the outside
of the cuff through the pressing surface and a light-re-
ceiving element for receiving scattered light scattered in
the outside of the cuff 50 through the pressing surface,
and the pressing surface 14 is transparent or semitrans-
parent for the light emitted by the light-emitting element
and the scattered light received by the light-receiving el-
ement.
[0584] The cuff of this embodiment corresponds to a
case in which, in the cuffs described in Figs.112-115 and
121, the cuff includes, in the inside of the case 12, a light-
emitting element for emitting light from the inside to the
outside of the cuff through the pressing surface and a
light-receiving element for receiving scattered light scat-
tered in the outside of the cuff 50 through the pressing
surface, and the pressing surface 14 is transparent or
semitransparent for the light emitted by the light-emitting
element and the scattered light received by the light-re-
ceiving element.
[0585] Fig.124 is a schematic section view showing
the configuration of the cuff of this embodiment. The cuff
62 of this embodiment is configured to be provided with
the light-receiving element 23 shown in Fig.123 in addi-
tion to the light-emitting element shown in Fig.122 in the
same case 12. That is, functions of the case 12, the elastic
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member 13, the air supply pipe 16, the fixing part 17, the
light-emitting element 21 and the light-receiving element
23 forming the cuff 62 of this embodiment are the same
as those of the cuffs 60 and 61 described with reference
to Figs.122 and 123.
[0586] The pressing surface 14 of the elastic member
13 contacts the living body 1, and has a function for press-
ing the living body 1 by the air pressure supplied into the
inside of the cuff 62 surrounded by the elastic member
13 and the case 12. In addition, the side part 15 of the
elastic member 13 holds the pressing surface 14 and has
a function for keeping airtightness between the elastic
member 13 and the case 12. The elastic member 13 is
transparent or semitransparent for the irradiation light 22
emitted by the light-emitting element 21 and the scattered
light 23 received by the light-receiving element 23.
[0587] By the way, Figs.122, 123 and 124 show exam-
ples in which the light-emitting element 21 and the light-
receiving element 23 are placed on the case in the inside
of the cuff. But, the light-emitting element and the light-
receiving element may be stuck to an inner surface (back
surface) of the cuff as shown in Figs.125, 126 and 127.
Or, they may be stuck to an outer surface of the cuff as
shown in Fig.128, 129 and 130. Both cases have a merit
that they are not susceptible to body movement noise
due to change of distance between the living body 1 and
the light-emitting element 21 or the light-receiving ele-
ment 23 caused by body movement. In addition, as to
the latter case, since light does not pass through the cuff,
there is a merit that even a cuff composed of a material
that absorbs light can be used.
[0588] Operation of the cuff 62 of this embodiment is
described taking a case as an example in which the cuff
62 of this embodiment is used as a blood pressure meas-
urement apparatus. By supplying air into the cuff 62 by
the air supply pipe 16, the pressing surface 14 is swelled
to press the living body 1. Then, bloodstream of the artery
of the living body 1 stops by the pressure of the pressing
surface 14 on the living body 1. In the state in which the
pulse wave is disappeared, air in the inside of the cuff 62
is released via the air supply pipe 16 to decrease the
pressure for pressing the living body 1 by the pressing
surface 14.
[0589] In the process in which the pressure applied to
the living body 1 by the pressing surface 14 is increased,
and decreased after that, the light-emitting element 21
emits irradiation light 22 to the living body 1 on which the
pressing surface presses. The irradiation light is scat-
tered by the artery of the living body 1. By receiving the
scattered light 24 by the light-receiving element 23,
change of the pulse wave of the artery of the living body
1 can be detected. Based on the detected change of the
pulse wave of the artery and the pressure in the cuff 62,
blood pressure, bloodstream amount and speed of the
blood flow can be measured according to a predeter-
mined method.
[0590] In the aforementioned blood pressure meas-
urement, since the pressing surface 14 is transparent or

semitransparent for the light emitted to the living body 1
by the light-emitting element 21 and the scattered light
24 scattered by the living body 1, the light emitting 21
light can irradiate the pressed part of the living body 1
with the irradiation light 22 efficiently and the light-receiv-
ing element 23 can receive the scattered light 24 effi-
ciently. In addition, by providing the light-emitting element
21 and the light-receiving element 23 in the same case
12, optical path length from light emission by the light-
emitting element 21 to light reception by the light-receiv-
ing element 23 can be decreased. Thus, attenuation of
light strength is small. Therefore, the cuff 62 of this em-
bodiment can measure the blood pressure, for example,
with high precision.
[0591] By the way, the case of the cuff of this embod-
iment forms a base for supporting the elastic member.
The shape of the base is not necessarily a case-like
shape as long as the base is composed of non-elastic
member. For example, it can be plane-like as shown in
Figs.131 and 132. Fig.131 shows an example in which
an elastic member that is a bag keeping airtightness by
itself is fixed on the base. Fig.132 shows an example in
which an end part of a sheet-like member is fixed on the
base by bonding, fusing and the like to keep airtightness.
In addition, as shown in Fig.133, the shape of the base
can be like a curved plane.
[0592] In such cuffs, expansion of the cuff to the base
side is restricted by the base composed of the non-elastic
material as shown in Fig.131-133. As a result, pressure
can be efficiently applied to the living body. It may be
difficult to apply this structure of the cuff to a conventional
blood-pressure meter for winding around the upper arm,
but this structure is effective for applying pressure on a
narrow part such as the ear.
[0593] By the way, the cuff described in the fifth em-
bodiment can be applied to apparatuses (including blood-
pressure meters) for measuring living body information
in every embodiment in this specification.
[0594] As described above, the cuff of this embodiment
is configured to place the elastic member on an open
face of the case so as to be able to press a periphery
part of a living body, that is the tragus for example, by
supplying air into the cuff. Thus, a part of the living body
can be pressed at a pinpoint efficiently and evenly. There-
fore, the blood pressure and the like can be measured
with high precision even in a relatively small part of the
living body such as the auricle and the tragus, for exam-
ple.
[0595] By forming the outer shape of the pressing sur-
face of the cuff that contacts and presses the living body
to be round or elliptic, compared with polygon such as
quadrangle, (1) airtightness in the inside of the case can
be easily increased, (2) the pressure applied by the
pressing surface becomes uniform, (3) allowance of po-
sition shifts with respect to artery of the living body on
which the pressing surface presses is large, (4) when an
after-mentioned light-emitting element irradiates the liv-
ing body with light passing through the pressing surface,
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since a section of an emission pattern of light emitted
from the light-emitting element is round or elliptic, it is
easy to match the section with the uniform-pressure dis-
tribution of the pressing surface so that measurement
accuracy can be increased, (5) since the shape does not
have a corner, damage of the elastic member due to rep-
etition of expanding and contracting can be prevented.
[0596] In addition, by shaping the pressing surface of
the elastic member to be concave in relation to the out-
side of the cuff so as to provide a warp, the pressure for
expanding the pressing surface can be small in the proc-
ess for pressing the living body by the pressing surface.
Therefore, the pressing surface can press the living body
with a small air pressure.
[0597] In addition, by shaping the pressing surface of
the elastic member to be convex in relation to the outside
of the cuff so as to provide a warp, the pressure for ex-
panding the pressing surface can be small in the process
for pressing the living body by the pressing surface.
Therefore, the pressing surface can press the living body
with small air pressure.
[0598] In addition, by shaping the pressing surface of
the elastic member to be plane, even when applying a
pressure or releasing a pressure in the inside of the cuff
surrounded by the case and the elastic member, any
warp does not appear on the pressing surface. Therefore,
since noise due to appearance and disappearance of
warps does not occur, blood pressure, for example, can
be measured with high precision.
[0599] In addition, by providing a warp for expanding
and contracting toward the living body to move the press-
ing surface on the side part of the elastic member having
functions for supporting the pressing surface of the cuff
and keeping airtightness between the elastic member
and the case, the pressing surface can be easily moved
to the living body. Therefore, the pressing surface can
press the living body with small pressure.
[0600] By setting the expansion ratio of the pressing
surface of the elastic member to be smaller than the ex-
pansion ratio of the warp of the side part of the elastic
member, shape change becomes small when applying
pressure or releasing pressure in the inside of the cuff
surrounded by the case and the elastic member. Thus,
noise does not occur very much, and the living body
which the pressing surface contacts can be pressed
evenly. Therefore, for example, blood pressure and the
like can be measured with high precision.
[0601] In addition, by forming the elastic member such
that the thickness of the part forming the pressing surface
is greater than the thickness of the part forming the warp-
ing part, shape change becomes small when applying
pressure or releasing pressure in the inside of the cuff
surrounded by the case and the elastic member. Thus,
noise does not occur very much, and the living body
which the pressing surface contacts can be pressed
evenly. Therefore, for example, blood pressure and the
like can be measured with high precision.
[0602] In addition, by forming the elastic member such

that the expansion ratio of the part forming the pressing
surface is smaller than the expansion ratio of the part
forming the warping part, shape change of the pressing
surface becomes small when applying pressure or re-
leasing pressure in the inside of the cuff surrounded by
the case and the elastic member. Thus, noise does not
occur very much, and the living body which the pressing
surface contacts can be pressed evenly. Therefore, for
example, the blood pressure and the like can be meas-
ured with high precision.
[0603] In addition, by fixing the side part of the elastic
member to the outer wall of the case by an elastic body
such as an O ring, for example, airtightness can be kept,
and on the other hand, the elastic member can be easily
exchanged. Therefore, maintenance becomes easy.
[0604] In addition, by fixing the side part of the elastic
member to the outer wall of the case by using elasticity
of the side part of the elastic member, airtightness can
be kept without requiring redundant parts, and on the
other hand, the elastic member can be easily exchanged.
Therefore, maintenance becomes easy.
[0605] In addition, by fixing the side part of the elastic
member to the outer wall of the case by thermocompres-
sion bonding, airtightness can be kept without requiring
redundant parts, so that an economical cuff can be pro-
vided.
[0606] In addition, by providing, in the inside of the
case, a light-emitting element for emitting light to the out-
side from the inside of the cuff through the pressing sur-
face, that is, for irradiating a part of the living body which
the pressing surface of the elastic member contacts with
light, and by forming the pressing surface of the elastic
member to be transparent or semitransparent for the light
emitted by the light-emitting element, the pressed part of
the living body can be efficiently irradiated with light.
Therefore, by receiving the scattered light scattered in
the artery, for example, among the light emitted to the
pressed part of the living body, the pulse wave of the
artery when the living body is pressed, speed of blood or
blood flow amount can be measured with high precision,
so that blood pressure and the like can be measured with
high precision.
[0607] In addition, by providing, in the inside of the
case, a light-receiving element for receiving scattered
light scattered in the outside of the cuff through the press-
ing surface, that is, for receiving scattered light scattered
in a part of the living body, and by forming the pressing
surface of the elastic member to be transparent or semi-
transparent for the scattered light scattered in the part of
the living body, the scattered light scattered in the
pressed part of the living body, that is the artery for ex-
ample, can be efficiently received. Therefore, the pulse
wave of the artery when the living body is pressed, speed
of blood or blood flow amount can be measured with high
precision, so that blood pressure and the like can be
measured with high precision.
[0608] In addition, by providing, in the inside of the
case, a light-emitting element for emitting light to the out-
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side from the inside of the cuff through the pressing sur-
face, that is, for irradiating a part of the living body which
the pressing surface of the elastic member contacts with
light, and a light-receiving element for receiving scattered
light scattered in the outside of the cuff through the press-
ing surface, that is, for receiving scattered light scattered
in a part of the living body, and by forming the pressing
surface of the elastic member to be transparent or semi-
transparent for light emitted by the light-emitting element
and for the scattered light scattered in the part of the
living body, the pressed part of the living body can be
efficiently irradiated with light, and the scattered light
scattered in the pressed part of the living body that is the
artery, for example, can be efficiently received. In addi-
tion, by providing the light emitting element and the light-
receiving element in the same case, since the optical
path length from light emission by the light-emitting ele-
ment to the light reception by the light-receiving element
can be decreased, attenuation of the light strength is
small. Therefore, the pulse wave of the artery when the
living body is pressed, speed of blood or blood flow
amount can be measured with high precision, so that
blood pressure and the like can be measured with high
precision.
[0609] As mentioned above, while the cuff of this em-
bodiment is easy to perform maintenance, the part of the
living body can be pressed uniformly and efficiently with
a small pressure while keeping airtightness in the inside
of the cuff. In addition, according to the cuff of the present
invention, the pressure in the cuff changes continuously
so that noise due to rapid change of the pressure in the
cuff does not occur very much. Therefore, the blood pres-
sure and the like can be measured with high precision,
for example. Further, the cuff of the present invention
including the light-emitting element or the light-receiving
element can measure the pulse wave of the artery, speed
of blood flow or blood flow amount when pressing the
living body, for example.

(Sixth embodiment)

[0610] In the living body information detection appara-
tus described so far, when using the light-receiving ele-
ment and the light-emitting element, it is a problem to
receive scattered light from a target position of the living
body with high precision. In the following, embodiments
of living body information detection circuit that can re-
ceive the scattered light from the living body with high
precision and that includes the light-receiving element
and the light-emitting element are described.
[0611] The living body information detection circuit of
this embodiment includes a light-emitting element for ir-
radiating a part of the living body with light and a light-
receiving element for receiving scattered light of the ir-
radiating light scattered in the part of the living body to
detect a pulsation waveform, wherein the light-receiving
element includes a light shielding structure for limiting an
angle of light entering the light-receiving element in front

of the light-receiving element. By the way, "front" means
an external side of the light-receiving element with re-
spect to a plane including a light-receiving surface of the
light-receiving element. When reciting "in front of the
light-emitting element", the "front" means an external side
of the light-emitting element with respect to a plane in-
cluding a light-emitting surface of the light-emitting ele-
ment.
[0612] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
[0613] Fig.134 is a figure showing a configuration of
the living body information detection circuit of this em-
bodiment. In Fig.134, the living body information detec-
tion circuit 11 includes a light-emitting element 21, the
light-receiving element 23 and a light shielding structure
31. The living body information detection circuit 11 is em-
bedded in the inside of the cuff 15 that includes a case
12, a living body pressing surface 13 and an air pipe 13.
Parts that can be realized by general technology such
as a driving circuit of the light-emitting element 21, an
amplifying circuit of the light-receiving element 23 and a
power supply are not shown.
[0614] In the cuff 15 shown in Fig.134, the case 12
holds the living body information detection circuit 11 and
the living body pressing surface 13, and the living body
pressing surface 13 contacts the living body 1. The light-
emitting surface of the light-emitting element 21 is direct-
ed to the living body 1 to be irradiated with the irradiating
light 22, and the light-receiving surface of the light-re-
ceiving element 23 is directed to receive the scattered
light of the irradiating light 22 scattered by the living body
1.
[0615] The light-shielding structure 31 is provided
ahead of both sides of the light-receiving element 23 so
as to sandwich the light-receiving element 23, or is pro-
vided ahead of the perimeter of the light-receiving ele-
ment 23 so as to surround the light-receiving element 23.
But, in Fig.134, to avoid complexity of the figure, a case
in which the light shielding structure 31 is provided ahead
of both sides of the light-receiving element 23 so as to
sandwich the light-receiving element 23 is shown. It is
adequate that the light shielding structure exists between
the light-receiving element 23 and the living body 1.
[0616] The living body information detection circuit of
this embodiment can be also configured as shown in Fig.
135. In the living body information detection circuit 11 of
this embodiment shown in Fig.135, the cuff 15 formed
by the case 12 and the living body pressing surface 13
is divided into two parts. The light-emitting element 21 of
the living body information detection circuit 11 is provided
in the inside of one cuff 15, and the light receiving element
23 and the light shielding structure 31 of the living body
information detection circuit 11 are provided in the inside
of another cuff 15. Cases 12 of the cuffs 15 are connected
by the air pipe 16 so that air pressures in the cuffs 12 are
kept equal.
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[0617] As to the living body information detection cir-
cuit 11 and the cuff 15 of this embodiment shown in Fig.
135, configuration, functions of each part, and operation
are the same as those of the living body information de-
tection circuit 11 and the cuff 15 of this embodiment
shown in Fig.134 except that the cuff 15 is divided into
two parts, the light-emitting element 21 and the light-re-
ceiving element 23 are provided in each cuff 15, and that
the cuffs 15 are connected by the air pipe 16. Thus, in
the following, descriptions are given in accordance with
the living body information detection circuit 11 and the
cuff 15 of this embodiment shown in Fig.134. Also for
living body information detection circuits and cuffs in af-
ter-mentioned embodiments, both of the single cuff con-
figuration such as one shown in Fig.134 and the double
cuff configuration such as one shown in Fig.135 are avail-
able. But, since both are the same in functions, descrip-
tions are given for the case in which the cuff 15 is single
as shown in Fig.134.
[0618] The light-emitting element 21 has a function for
irradiating the living body 1 with irradiating light. The light-
receiving element 23 has a function for receiving scat-
tered light 24 of the irradiating light 22 scattered in the
living body to detect a pulsation waveform.
[0619] The light shielding structure has a function for
limiting an angle of light entering the light-receiving ele-
ment, and shields light, in the scattered light 24, entering
the light-receiving element 23 at an angle out of a pre-
determined angle range so that the light-receiving ele-
ment 23 receives only scattered light 24 entering the light-
receiving element within the predetermined angle range
from a target position in the living body, that is, from a
position at which the center and the vicinity of the center
of the living body pressing surface 13 of the cuff 15 ad-
equately presses the living body. The light-shielding
structure 31 may be like partitions provided in both sides
of the light-receiving element 23, or may be like a tube
surrounding the light-receiving element 23.
[0620] The case 12 has functions for holding the living
body pressing surface 13, keeping airtightness between
the case 12 and the living body pressing surface 13, and
embedding the light-emitting element 21, the light-receiv-
ing element 23 and the light-shielding structure 31. The
living body pressing surface 13 is made of a flexible ma-
terial, contacts the living body 1 and has a function for
pressing the living body 1 by the air pressure supplied to
the case 12 through the air pipe 13. The air pipe has a
function for supplying air into the case 12, and may further
has a function for releasing air from the case 12.
[0621] Operation of the living body information detec-
tion circuit 11 and the cuff 15 of this embodiment is de-
scribed. The living body pressing surface 13 of the cuff
15 presses the living body 1 by a pressure of air supplied
into the case 12 by the air pipe 14 so that bloodstream
in the living body stops. After that, the air in the cuff 12
is gradually released through the air pipe 13 to decrease
the pressure for pressing the living body 1.
[0622] In the process for decreasing the pressure for

pressing the living body 13 by the living body pressing
surface 13, the light-emitting element 21 of the living body
information detection circuit 11 irradiates the living body
with the irradiation light 22, the irradiation light 22 is scat-
tered in the living body 1 to become the scattered light
24. The light-shielding structure 31 limits an angle of the
scattered light 24 entering the light-receiving element 23
to shield light in the scattered light 24 entering the light-
receiving element 23 from a position that is not a target
position in the living body 1, that is, a position other than
a position at which the center and the vicinity of the center
of the living body pressing surface 13 of the cuff 15 ad-
equately presses the living body. The light-receiving el-
ement receives the scattered light 24 entering within a
predetermined angle range from a position that is a target
position in the living body 1, that is, a position at which
the center and the vicinity of the center of the living body
pressing surface 13 of the cuff 15 adequately presses
the living body 1 to detect the pulsation waveform.
[0623] In the process for decreasing the pressure for
pressing the living body 1, relationship between the pres-
sure for pressing the living body 1 by the living body
pressing surface 13 and the pulsation waveform detected
by the light-receiving element 23 is described with refer-
ence to Figs.136A and 136B.
[0624] In Fig.136A, the vertical axis indicates pres-
sure, and the horizontal axis indicates time. Fig.136A
shows the relationship between the pressure 51 for
pressing the living body 1 by the living body pressing
surface 13 and the pressure in the artery, that is, a pres-
sure in the inside of the artery of the living body 1.
[0625] In Fig.136B, the vertical axis indicates the am-
plitude of the pulsation waveform, and the horizontal axis
is the same time as the horizontal axis of the Fig.136A.
Fig.136B shows change of the pulsation waveform 71 of
the artery of the living body 1.
[0626] In Figs.136A and 136B, the pressure 51 for
pressing the living body 1 by the living body pressing
surface 13 decreases over time from a high pressure to
such an extent as to stop bloodstream of the artery, and
at the time T1 when the pressure 51 becomes equal to
the highest value of the pressure 61 in the artery that
pulses due to heartbeat, the blood starts to flow and a
pulsation waveform 71 appears. The pressure 51 at the
time T1 is the maximum blood pressure 62. Further, an
average blood pressure 63 is a value of the pressing
pressure 51 at time T2 when the pressure decreases to
be equal to the lowest value of the pressure 61 in the
artery. Between the time T1 and the time T2, in periods
when the pressure 61 in the artery is greater than the
pressing pressure 51, the artery expands so that the
pulse waveform 71 is detected. In periods when the pres-
sure 61 in the artery is smaller than the pressing pressure
51, since the blood vessel cannot expand, a flat part 72
exists in the vicinity of the lowest value of the pulsation
waveform 71 in which the pulsation waveform 71 is not
detected. When the pressing pressure 51 further de-
creases to become equal to or less than the average
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blood pressure 63, a pulsation waveform 71 in which the
artery repeats expansion and contraction is detected so
that the flat part 2 disappears.
[0627] As mentioned above, the maximum blood pres-
sure can be measured based on the value of the pressing
pressure 51 at the time T1 when the pulsation waveform
71 starts to appear, and the average blood pressure can
be measured based on the value of the pressing pressure
51 at the time T2 when the flat part 72 in the pulsation
waveform 71 disappears. Therefore, for measuring the
blood pressure with high precision, it is important to de-
tect the pulsation waveform 71 accurately.
[0628] On the other hand, when the above-mentioned
measurement is performed in a periphery part of the living
body such as the auricle, it is reported that a cuff pressure
131 at a time (indicated as T2) when the amplitude of the
pulsation waveform 71 becomes maximum can be ap-
proximated into the minimum blood pressure (refer to
non-patent document 5, for example).
[0629] An example for detecting the pulse wave wave-
form using the living body information detection circuit
11 to which the light shielding structure 31 is provided in
this embodiment is shown in Fig. 137A, and an example
for detecting the pulse wave waveform using a conven-
tional living body information detection circuit to which
the light shielding structure 31 is not provided is shown
in Fig.137B. In Figs.137A and 137B, the vertical axis in-
dicates a pulsation waveform amplitude and the horizon-
tal axis indicates time. Each of the pulsation waveform
75 shown in Fig.137A and the pulsation waveform 76
shown in Fig.137B is a pulsation waveform correspond-
ing to the pulsation waveform 71 between the time T1
and the time T2 shown in Fig.136.
[0630] In the pulsation waveform 76 shown in Fig.
137B, a flat part corresponding to the flat part 72 in the
pulsation waveform 71 shown in Fig.136B is not clear.
The reason is that, since the light shielding structure 31
is not provided, the light-receiving element 23 receives
the scattered light 24 in a state in which the scattered
light 24 from the artery at a position adequately pressed
by the center and the vicinity of the center of the living
body pressing surface 13 and the scattered light 24 from
the artery at a position that is not adequately pressed by
an end part of the living body pressing surface 13 are
mixed. That is, even when pulsation of the artery at the
position adequately pressed by the center and the vicinity
of the center of the living body pressing surface 13 stops,
pulsation of the artery at a position that is not adequately
pressed by an end part of the living body pressing surface
13 remains, and the scattered lights 24 of both are mixed.
Thus, the flat part of the pulsation waveform correspond-
ing to a time when the pulsation of the artery stops cannot
be clearly detected in the pulsation waveform 76.
[0631] On the other hand, in the pulsation waveform
75 shown in Fig.137A, a flat part corresponding to the
flat part 72 of the pulsation waveform 71 shown in Fig.
136 exists. The reason is that, since the light shielding
structure 31 is provided, the light-receiving element 23

receives only the scattered light 24 from the artery at a
position adequately pressed by the center and the vicinity
of the center of the living body pressing surface 13.
[0632] As mentioned above, in the living body informa-
tion detection circuit 11 of this embodiment, the light
shielding structure 31 is provided in front of the light-re-
ceiving element 23 so that the angle of the light entering
the light-receiving element 23 is limited and the scattered
light 24 entering the light-receiving element 23 at an angle
out of the predetermined range is shielded. Thus, the
scattered light 23 from the artery at a position at which
the living body 1 is surely pressed by the living body
pressing surface 13 can be selectively received, so that
the pulsation waveform 71 can be detected with high pre-
cision. As a result, since T1 and T2 can be detected ac-
curately, the maximum blood pressure, the average
blood pressure or the minimum blood pressure can be
accurately measured.
[0633] Up to this, the living body information detection
circuit of this embodiment has been described taking a
case as an example in which the circuit is applied to
measurement for blood pressure of the living body. But,
the living body information detection circuit of this em-
bodiment, living body information detection circuits in af-
ter-mentioned embodiments, and living body information
measurement apparatuses in after-mentioned embodi-
ments, can be applied to detection of various living body
information and to measurement of various living body
information other than the blood pressure measurement.
[0634] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0635] In the living body information detection circuit
of this embodiment, the light shielding structure may be
a hood provided in front of the light-receiving element.
[0636] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
[0637] Fig.138A and 138B are figures showing a con-
figuration of the living body information detection circuit
of this embodiment. Fig. 138A shows a state in which the
living body information detection circuit of this embodi-
ment is embedded in the cuff 15 and the cuff 15 contacts
the living body. Fig.138B is a view, viewed from the living
body 1, of the state in which the living body information
detection circuit of this embodiment is embedded in the
cuff 15 shown in Fig.138A.
[0638] The living body information detection circuit of
this embodiment shown in Figs.138A and 138B is con-
figured to be provided with the hood 32 instead of the
light shielding structure 31 of the living body information
detection circuit 11 of this embodiment described with
reference to Fig.134. In the configuration of the living
body information detection circuit 11 and the cuff 15 of
this embodiment shown in Figs.138A and 138B, config-
urations other than the hood 32 of the living body infor-
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mation detection circuit are the same as those of the living
body information detection circuit 11 and the cuff 15 of
the embodiment described with reference to Fig.134.
[0639] In Figs.138A and 138B, the hood 32 of the living
body information detection circuit 11 is shaped like a cyl-
inder and is provided so as to surround the light-receiving
element 23. Although the cylinder-like hood 32 is shown
as an example, it may be like a square-tube.
[0640] In the living body information detection circuit
11 and the cuff 15 of this embodiment, functions of parts
other than the hood 32 are the same as those of the living
body information detection circuit 11 and the cuff 15 of
the embodiment described with reference to Fig.134, and
the function of the hood 32 of the living body information
detection circuit 11 of this embodiment is the same as
the light shielding structure 31 of the living body informa-
tion detection circuit 11 of the embodiment described with
reference to Fig.134.
[0641] In the living body information detection circuit
11 and the cuff 15 of this embodiment, operations of parts
other than the hood 32 are the same as those of the living
body information detection circuit 11 and the cuff 15 of
the embodiment described with reference to Fig.134, and
the operation of the hood 32 of the living body information
detection circuit 11 of this embodiment is the same as
the light shielding structure 31 of the living body informa-
tion detection circuit 11 of the embodiment described with
reference to Fig.134.
[0642] As mentioned above, in the living body informa-
tion detection circuit 11 of this embodiment, the hood 32
is provided in front of the light-receiving element 23 so
that the angle of the light entering the light-receiving el-
ement 23 is limited and the scattered light 24 entering
the light-receiving element 23 at an angle out of the pre-
determined range is shielded. Thus, the scattered light
23 from the artery at a position at which the living body
1 is surely pressed by the living body pressing surface
13 can be selectively received, so that the pulsation
waveform 71 can be detected with high precision.
[0643] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0644] In the living body information detection circuit
of this embodiment, the light shielding structure may in-
clude an aperture in front of the light-receiving element.
[0645] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
[0646] Fig.139A and 139B are figures showing a con-
figuration of the living body information detection circuit
of this embodiment. Fig.139A shows a state in which the
living body information detection circuit of this embodi-
ment is embedded in the cuff 15 and the cuff 15 contacts
the living body. Fig.139B is a view, viewed from the living
body 1, of the state in which the living body information
detection circuit of this embodiment is embedded in the

cuff 15 shown in Fig.139A.
[0647] The living body information detection circuit of
this embodiment shown in Figs. 139A and 139B is con-
figured to be provided with a light shielding structure 33
having an aperture 35 in place of the light shielding struc-
ture 31 of the living body information detection circuit 11
of the embodiment described with reference to Fig.134.
In the configuration of the living body information detec-
tion circuit 11 and the cuff 15 of this embodiment shown
in Figs.139A and 139B, configurations other than the light
shielding structure having the aperture 35 of the living
body information detection circuit 11 are the same as
those of the living body information detection circuit 11
and the cuff 15 of the embodiment described with refer-
ence to Fig.134.
[0648] In Figs.139A and 139B, the light shielding struc-
ture including the aperture 35 of the living body informa-
tion detection circuit 11 includes a round aperture 35,
and is provided ahead of the light-receiving element 23.
Although the round aperture is shows as an example of
the aperture of the light-shielding structure 33, the aper-
ture 35 may be an ellipse, a rectangle, or other shape.
[0649] In the living body information detection circuit
11 and the cuff 15 of this embodiment, functions of parts
other than the light shielding structure 33 having the ap-
erture 35 are the same as those of the living body infor-
mation detection circuit 11 and the cuff 15 of the embod-
iment described with reference to Fig.134, and the func-
tion of the light shielding structure 33 having the aperture
35 of the living body information detection circuit 11 of
this embodiment is the same as the light shielding struc-
ture 31 of the living body information detection circuit 11
of the embodiment described with reference to Fig.134.
[0650] In the living body information detection circuit
11 and the cuff 15 of this embodiment, operations of parts
other than the light shielding structure 33 having the ap-
erture 35 are the same as those of the living body infor-
mation detection circuit 11 and the cuff 15 of the embod-
iment described with reference to Fig.134, and the oper-
ation of the light shielding structure 33 having the aper-
ture 35 of the living body information detection circuit 11
of this embodiment is the same as the light shielding
structure 31 of the living body information detection circuit
11 of the embodiment described with reference to Fig.
134.
[0651] As mentioned above, in the living body informa-
tion detection circuit 11 of this embodiment, the light
shielding structure 33 having the aperture 35 is provided
in front of the light-receiving element 23 so that the angle
of the light entering the light-receiving element 23 is lim-
ited and the scattered light 24 entering the light-receiving
element 23 at an angle out of the predetermined range
is shielded. Thus, the scattered light 23 from the artery
at a position at which the living body 1 is surely pressed
by the living body pressing surface 13 can be selectively
received, so that the pulsation waveform 71 can be de-
tected with high precision.
[0652] As described above, according to the present
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invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0653] The living body information detection circuit of
this embodiment includes a light-emitting element for ir-
radiating a part of the living body with light and a light-
receiving element for receiving scattered light of the ir-
radiating light scattered in the part of the living body so
as to detect a pulsation waveform, wherein the light-re-
ceiving element includes a lens, in front of the light-re-
ceiving element, for concentrating scattered light from a
particular position of the living body among the scattered
light onto a light-receiving surface.
[0654] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
[0655] Fig.140 is a figure showing a configuration of
the living body information detection circuit of this em-
bodiment. Fig.140 shows a state in which the living body
information detection circuit 11 of this embodiment is em-
bedded in the cuff 15 and the cuff 15 contacts the living
body.
[0656] In the configuration of the living body informa-
tion detection circuit 11 and the cuff 15 of this embodi-
ment shown in Fig.140, configurations other than the lens
34 of the living body information detection circuit 11 are
the same as those of the living body information detection
circuit 11 and the cuff 15 of the embodiment described
with reference to Fig.134. The lens 34 is provided in front
of the light-receiving surface of the light-receiving ele-
ment 23
[0657] In the configuration of the living body informa-
tion detection circuit 11 and the cuff 15 of this embodi-
ment shown in Fig.140, operations other than the lens
34 of the living body information detection circuit 11 are
the same as those of the living body information detection
circuit 11 and the cuff 15 of the embodiment described
with reference to Fig.134. The lens 34 has a function for
concentrating scattered light 24 from a particular point of
the living body 1 among the scattered light 24 onto the
light-receiving surface of the light-receiving element 23.
The lens 34 is set such that the scattered light 24 from
the artery at a position at which the living body pressing
surface 13 surely presses the living body 1 is concen-
trated onto the light-receiving surface of the light-receiv-
ing element 23.
[0658] Operation of the living body information detec-
tion circuit 11 of this embodiment is described. In the
configuration of the living body information detection cir-
cuit 11 and the cuff 15 of this embodiment, operations of
parts other than the lens 34 are the same as those of the
living body information detection circuit 11 and the cuff
15 of the embodiment described with reference to Fig.
134. The lens 34 concentrates only scattered light 24, in
all scattered light 24, from the artery at a position at which
the living body pressing surface 13 surely presses the
living body 1, onto the light-receiving surface of the light-

receiving element 23, and the light-receiving element 23
receives the scattered light 24 from the artery at a position
at which the living body pressing surface 13 surely press-
es the living body 1 so as to detect the pulsation wave-
form.
[0659] As mentioned above, in the living body informa-
tion detection circuit 11 of this embodiment, by providing
the lens 34 for concentrating only scattered light 24, in
all scattered light, from the artery at a position at which
the living body pressing surface 13 surely presses the
living body 1 onto the light-receiving surface of the light-
receiving element 23, the scattered light 23 from the ar-
tery at a position at which the living body 1 is surely
pressed by the living body pressing surface 13 can be
selectively received, so that the pulsation waveform can
be detected with high precision.
[0660] A light shielding structure including an aperture
can be provided on the lens of the living body information
detection circuit 11 described with reference to Fig.140.
Fig.141 shows the living body information detection cir-
cuit 11 in which the lens is provided with the light shielding
structure including the aperture. Fig.141A shows a con-
figuration of the living body information detection circuit
of this embodiment, and Fig.141B shows a section view
of the lens including the light shielding structure including
the aperture. Difference from the living body information
detection circuit shown in Fig.140 is that the surface of
the lens 34 is provided with the light shielding structure
33 having the aperture. Only scattered light 24 that travels
in straight lines through the aperture concentrates on the
light-receiving surface of the light-receiving element 23.
[0661] By using the lens 34, only scattered light 24, in
all scattered light 24, from the artery at a position at which
the living body pressing surface 13 surely presses the
living body 1 can be concentrated onto the light-receiving
surface of the light-receiving element 23, and by using
the light shielding structure 33, light that is scattered in
other parts of the living body 1 can be prevented from
entering.
[0662] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0663] The living body information detection circuit of
this embodiment includes a light-emitting element for ir-
radiating a part of the living body with light and a light-
receiving element for receiving scattered light of the ir-
radiating light scattered in the part of the living body so
as to detect a pulsation waveform, wherein the light-emit-
ting element is provided with a light shielding structure,
in front of the light-emitting element, for limiting an angle
of outgoing light from the light-emitting element.
[0664] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
Fig.142 is a figure showing a configuration of the living
body information detection circuit of this embodiment.
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Fig.142 shows a state in which the living body information
detection circuit of this embodiment is embedded in the
cuff 15 and the cuff 15 contacts the living body.
[0665] The configuration of the living body information
detection circuit 11 and the cuff 15 of this embodiment
shown in Fig.142 corresponds to a case in which the light
shielding structure 31 of the living body information de-
tection circuit 11 in the embodiment described by Fig.
134 is removed, and the light shielding structure 31 is
provided ahead of both sides of the light-emitting element
21 so as to put the light-emitting element 21 between
both sides of the light shielding structure 31. Configura-
tions other than the light shielding structure 31 are the
same as the configurations of the living body information
detection circuit 11 and the cuff in the embodiment de-
scribed with reference to Fig.134. It is adequate that the
light shielding structure 31 is placed between the light-
emitting element 21 and the living body 1.
[0666] In the configuration of the living body informa-
tion detection circuit 11 and the cuff 15 of this embodi-
ment, functions other than the light shielding structure 31
are the same as those of the living body information de-
tection circuit 11 and the cuff 15 of the embodiment de-
scribed with reference to Fig.134.
[0667] In the configuration of the living body informa-
tion detection circuit 11 shown in Fig.142, the light shield-
ing structure 31 has a function for limiting an angle of the
outgoing light emitted by the light-emitting element 21.
The light shielding structure 31 shields the outgoing light
emitted at an angle out of a predetermined angle range,
so that only the outgoing light emitted at an angle within
the predetermined angle range becomes the irradiation
light 22 irradiating the living body 1. The light shielding
structure 31 may be like partitions provided in both sides
of the light-emitting element 21, or may be like a tube
surrounding the light-emitting element 21.
[0668] Operation of the living body information detec-
tion circuit 11 of this embodiment is described. In the
living body information detection circuit 11 and the cuff
15 of this embodiment, operations of parts other than the
light shielding structure 31 are the same as those of the
living body information detection circuit 11 and the cuff
15 of the embodiment described with reference to Fig.
134.
[0669] The light shielding structure 31 of the living body
information detection circuit 11 in this embodiment limits
an angle of the outgoing light emitted by the light-emitting
element 21 so as to shield the outgoing light emitted at
an angle out of a predetermined angle range, that is, at
an angle directing to parts other than the artery at a po-
sition at which the living body pressing surface 13 surly
presses the living body 1, so that only the outgoing light
emitted at an angle within the predetermined angle
range, that is, at an angle directing to the artery at a po-
sition at which the living body pressing surface 13 surly
presses the living body 1 becomes the irradiation light
22 irradiating the living body 1.
[0670] As mentioned above, since the living body in-

formation detection circuit 11 in this embodiment includes
the light shielding structure 31 for limiting the angle of
the outgoing light emitted by the light-emitting element
21 in front of the light-emitting element 21, the living body
information detection circuit 11 shields the outgoing light
emitted at an angle directing to parts other than the artery
at a position at which the living body pressing surface 13
surly presses the living body 1. Thus, by using the scat-
tered light 24 from the artery at a position at which the
living body pressing surface 13 surly presses the living
body 1, the pulsation waveform can be detected with high
precision.
[0671] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0672] In the living body information detection circuit
of this embodiment, the light shielding structure may be
a hood provided in front of the light-emitting element.
[0673] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
Fig.143A and 143B are figures showing a configuration
of the living body information detection circuit of this em-
bodiment. Fig.143A shows a state in which the living body
information detection circuit of this embodiment is em-
bedded in the cuff 15 and the cuff 15 contacts the living
body. Fig.143B is a view, viewed from the living body 1,
of the state in which the living body information detection
circuit of this embodiment is embedded in the cuff 15
shown in Fig.138A.
[0674] The living body information detection circuit of
this embodiment shown in Figs.143A and 143B is con-
figured to be provided with the hood 32 instead of the
light shielding structure 31 of the living body information
detection circuit 11 of this embodiment described with
reference to Fig.142. In the configuration of the living
body information detection circuit 11 and the cuff 15 of
this embodiment shown in Figs.143A and 143B, config-
urations other than the hood 32 of the living body infor-
mation detection circuit are the same as those of the living
body information detection circuit 11 and the cuff 15 of
the embodiment described with reference to Fig.142.
[0675] In Figs.143A and 143B, the hood 32 of the living
body information detection circuit 11 is shaped like a cyl-
inder and is provided so as to surround the light-emitting
element 21. Although the cylinder-like hood 32 is shown
as an example, it may be like a square-tube.
[0676] In the living body information detection circuit
11 and the cuff 15 of this embodiment, functions of parts
other than the hood 32 are the same as those of the living
body information detection circuit 11 and the cuff 15 of
the embodiment described with reference to Fig.142, and
the function of the hood 32 of the living body information
detection circuit 11 of this embodiment is the same as
the light shielding structure 31 of the living body informa-
tion detection circuit 11 of the embodiment described with
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reference to Fig.142.
[0677] Operation of the living body information detec-
tion circuit 11 of this embodiment is described. In the
living body information detection circuit 11 and the cuff
15 of this embodiment, operations of parts other than the
hood 32 are the same as those of the living body infor-
mation detection circuit 11 and the cuff 15 of the embod-
iment described with reference to Fig.142, and the oper-
ation of the hood 32 of the living body information detec-
tion circuit 11 of this embodiment is the same as the light
shielding structure 31 of the living body information de-
tection circuit 11 of the embodiment described with ref-
erence to Fig.142.
[0678] As mentioned above, since the living body in-
formation detection circuit 11 in this embodiment includes
the hood 32 for limiting the angle of the outgoing light
emitted by the light-emitting element 21 in front of the
light-emitting element 21, the living body information de-
tection circuit 11 shields the outgoing light emitted at an
angle directing to parts other than the artery at a position
at which the living body pressing surface 13 surly presses
the living body 1. Thus, by the scattered light 24 from the
artery at a position at which the living body pressing sur-
face 13 surly presses the living body 1, the pulsation
waveform can be detected with high precision.
[0679] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0680] In the living body information detection circuit
of this embodiment, the light shielding structure may in-
clude an aperture in front of the light-emitting element.
[0681] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
Fig.144A and 144B are figures showing a configuration
of the living body information detection circuit of this em-
bodiment. Fig.144A shows a state in which the living body
information detection circuit of this embodiment is em-
bedded in the cuff 15 and the cuff 15 contacts the living
body. Fig.144B is a view, viewed from the living body 1,
of the state in which the living body information detection
circuit of this embodiment is embedded in the cuff 15
shown in Fig.144A.
[0682] The living body information detection circuit of
this embodiment shown in Figs.144A and 144B is con-
figured to be provided with a light shielding structure 33
having an aperture 35 in place of the light shielding struc-
ture 31 of the living body information detection circuit 11
of the embodiment described with reference to Fig.142.
In the configuration of the living body information detec-
tion circuit 11 and the cuff 15 of this embodiment shown
in Figs.144A and 144B, configurations other than the light
shielding structure having the aperture 35 of the living
body information detection circuit 11 are the same as
those of the living body information detection circuit 11
and the cuff 15 of the embodiment described with refer-

ence to Fig.142.
[0683] In Figs. 144A and 144B, the light shielding
structure 33 including the aperture 35 of the living body
information detection circuit 11 includes a round aperture
35, and is provided ahead of the light-emitting element
21. Although the round aperture is shows as an example
of the aperture of the light-shielding structure 33, the ap-
erture 35 may be an ellipse, a rectangle, or other shape.
[0684] In the living body information detection circuit
11 and the cuff 15 of this embodiment, functions of parts
other than the light shielding structure 33 having the ap-
erture 35 are the same as those of the living body infor-
mation detection circuit 11 and the cuff 15 of the embod-
iment described with reference to Fig.142, and the func-
tion of the light shielding structure 33 having the aperture
35 of the living body information detection circuit 11 of
this embodiment is the same as the light shielding struc-
ture 31 of the living body information detection circuit 11
of the embodiment described with reference to Fig.142.
[0685] In the living body information detection circuit
11 and the cuff 15 of this embodiment, operations of parts
other than the light shielding structure 33 having the ap-
erture 35 are the same as those of the living body infor-
mation detection circuit 11 and the cuff 15 of the embod-
iment described with reference to Fig.142, and the oper-
ation of the light shielding structure 33 having the aper-
ture 35 of the living body information detection circuit 11
of this embodiment is the same as the light shielding
structure 31 of the living body information detection circuit
11 of the embodiment described with reference to Fig.
142.
[0686] As mentioned above, since the living body in-
formation detection circuit 11 in this embodiment includes
the light shielding structure 33 having the aperture 35 for
limiting the angle of the outgoing light emitted by the light-
emitting element 21 in front of the light-emitting element
21, the living body information detection circuit 11 shields
the outgoing light emitted at an angle directing to parts
other than the artery at a position at which the living body
pressing surface 13 surly presses the living body 1. Thus,
by the scattered light 24 from the artery at a position at
which the living body pressing surface 13 surly presses
the living body 1, the pulsation waveform can be detected
with high precision.
[0687] In addition, the cuff itself can be formed as a
light shielding structure. Fig.145 shows the living body
information detection circuit including a cuff having ap-
ertures. Difference from Fig.144 is that the cuff 15 in-
cludes the light shielding structure 33 having apertures
35 in place of the light shielding structure having an ap-
erture provided above the light-emitting element. A
shielding agent may be mixed to the cuff 15 or a shielding
agent may be applied to the surface of the cuff 15. The
apertures are provided in a part through which the irra-
diation light 22 emitted from the light-emitting element 21
passes and in a part through which the scattered light 24
scattered from the living body 1 passes.
[0688] By adopting this structure, the light shielding
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structure can be provided without adding new parts. Al-
though the round aperture 35 is shown as an example in
Fig.145, the aperture 35 may be an ellipse, a rectangle,
or other shape.
[0689] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0690] The living body information detection circuit of
this embodiment includes a light-emitting element for ir-
radiating a part of the living body with light and a light-
receiving element for receiving scattered light of the ir-
radiating light scattered in the part of the living body so
as to detect a pulsation waveform, wherein the light-emit-
ting element includes a lens, in front of the light-receiving
element, for concentrating the outgoing light from the
light-emitting element onto a particular position.
[0691] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
Fig.146 is a figure showing a configuration of the living
body information detection circuit of this embodiment.
Fig.146 shows a state in which the living body information
detection circuit of this embodiment is embedded in the
cuff 15 and the cuff 15 contacts the living body.
[0692] The configuration of the living body information
detection circuit 11 and the cuff 15 of this embodiment
shown in Fig.146 corresponds to a configuration in which
the light shielding structure 31 of the living body informa-
tion detection circuit 11 in the embodiment described by
Fig.142 is removed and the lens is provided ahead of the
light-emitting element 21. Configurations other than the
lens 34 of the living body information detection circuit 11
shown in Fig.146 are the same as those of the living body
information detection circuit 11 and the cuff 15 of the
embodiment described with reference to Fig.142 The
lens 34 is provided in front of the light-emitting element
21.
[0693] In the configuration of the living body informa-
tion detection circuit 11 and the cuff 15 of this embodi-
ment, operations,other than the lens 34 of the living body
information detection circuit 11 are the same as those of
the living body information detection circuit 11 and the
cuff 15 of the embodiment described with reference to
Fig.142.
[0694] In the living body information detection circuit
11 shown in Fig.146, the lens 34 has a function for con-
centrating the outgoing light from the light-emitting ele-
ment 21 onto a particular position of the living body 1.
The lens 34 is set such that the outgoing light from the
light-emitting element 21 concentrates onto the artery at
a position at which the living body pressing surface 13
surely presses the living body 1.
[0695] Operation of the living body information detec-
tion circuit 11 of this embodiment is described. In the
configuration of the living body information detection cir-
cuit 11 and the cuff 15 of this embodiment, operations of

parts other than the lens 34 are the same as those of the
living body information detection circuit 11 and the cuff
15 of the embodiment described with reference to Fig.
142.
[0696] The lens 34 of the living body information de-
tection circuit 11 in this embodiment concentrates the
outgoing light from the light-emitting element 21 onto the
artery at a position at which the center part of the living
body pressing surface 13 surely presses the living body
1 so as to irradiate the artery at the position, and the light-
receiving element 23 receives the scattered light 24 from
the artery at the position at which the living body pressing
surface 13 surely presses the living body 1, so as to detect
the pulsation waveform.
[0697] As mentioned above, in the living body informa-
tion detection circuit 11 of this embodiment, by providing
the lens 34, in front of the light-emitting element 21, for
concentrating the outgoing light from the light-emitting
element 21 onto the artery at a position at which the living
body pressing surface 13 surely presses the living body
1, the light-receiving element 23 selectively receives the
scattered light 24 from the artery at the position at which
the living body pressing surface 13 surely presses the
living body 1, so that the pulsation waveform can be de-
tected with high precision.
[0698] A light shielding structure including an aperture
can be provided on the lens of the living body information
detection circuit 11 described with reference to Fig.146.
Fig.147 shows the living body information detection cir-
cuit 11 in which the lens is provided with the light shielding
structure including the aperture. Fig.147A shows a con-
figuration of the living body information detection circuit
of this embodiment, and Fig.147B shows a section view
of the lens including the light shielding structure including
the aperture. Difference from the living body information
detection circuit shown in Fig.147 is that the light shield-
ing structure 33 including the aperture 35 is provided on
a surface of the lens 34.
[0699] By the lens 34, the outgoing light from the light-
emitting element 21 is concentrated onto the artery at a
position at which the living body pressing surface 13 sure-
ly presses the living body 1, and, by the light shielding
structure 33, irradiation of light on other parts of the living
body 1 can be prevented.
[0700] In addition, a common lens can be used for the
light-emitting element and the light-receiving element. In
this case, it is more effective to provide a light shielding
structure including apertures for the light-emitting ele-
ment and the light-receiving element respectively. Fig.
148 shows the living body information detection circuit in
which the light shielding structure having the apertures
on the lens. Fig.148A is a figure for showing a configu-
ration of the living body information detection circuit of
this embodiment, and Fig.148B shows a section view of
the lens provided with the light shielding structure having
the apertures. Difference from the living body information
detection circuit shown in Fig.147 is that the lens 34 is
common for the light-emitting element and the light-re-
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ceiving element, and two apertures 35 are provided on
the surface of the lens 34 for the light shielding structure
33.
[0701] The lens 34 can be composed of resin and the
like. The light shielding structure 33 can be formed by
applying a light shielding agent. Effects by the lens and
effects by the light shielding structure are the same as
those of the aforementioned living body information de-
tection circuit.
[0702] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0703] The living body information detection circuit of
this embodiment includes an edge emitting laser or a
vertical cavity surface emitting laser for irradiating a part
of the living body with light and a light-receiving element
for receiving scattered light of the irradiating light scat-
tered in the part of the living body so as to detect a pul-
sation waveform.
[0704] The living body information detection circuit of
this embodiment is described with reference to attached
figures taking a case, as an example, for applying the
circuit to blood pressure measurement for a living body.
[0705] Fig.149 is a figure showing a configuration of
the living body information detection circuit of this em-
bodiment. Fig.149 shows a state in which the living body
information detection circuit of this embodiment is em-
bedded in the cuff 15 and the cuff 15 contacts the living
body.
[0706] The configuration of the living body information
detection circuit 11 and the cuff 15 of this embodiment
shown in Fig.149 is the same as a configuration in which
the light shielding structure 31 is removed from the living
body information detection circuit 11 in the embodiment
described by Fig.134. Configurations other than the light
shielding structure 31 of the living body information de-
tection circuit 11 are the same as those of the living body
information detection circuit 11 and the cuff 15 of the
embodiment described with reference to Fig.134
[0707] In the living body information detection circuit
11 in this embodiment shown in Fig.149, the light emitting
element 21 is the edge emitting laser or the vertical cavity
surface emitting laser. The edge emitting laser or the
vertical cavity surface emitting laser is small and is char-
acterized in that it can efficiently emit the irradiation light
22 with low power consumption.
[0708] Functions of each part in the living body infor-
mation detection circuit 11 and the cuff 15 of this embod-
iment shown in Fig.149 are the same as functions of cor-
responding parts of the living body information detection
circuit 11 in the embodiment described by Fig.134 except
for the light shielding structure 31.
[0709] Operations of each part in the living body infor-
mation detection circuit 11 and the cuff 15 of this embod-
iment shown in Fig.149 are the same as functions of cor-
responding parts of the living body information detection
circuit 11 in the embodiment described by Fig.134 except

for the light shielding structure 31. In the living body in-
formation detection circuit 11 in this embodiment, since
the light emitting element 21 is the edge emitting laser
or the vertical cavity surface emitting laser, the living body
information detection circuit 11 is small and is character-
ized in that it can efficiently emit the irradiation light 22
with low power consumption.
[0710] As mentioned above, in the living body informa-
tion detection circuit 11 of this embodiment, by using the
edge emitting laser or the vertical cavity surface emitting
laser as the light emitting element 21, the living body
information detection circuit 11 can be realized to be
small and low power consumption, and can detect the
pulse wave waveform easily and with high precision.
[0711] As described above, according to the present
invention, a living body information detection circuit de-
tecting the pulsation waveform with high precision can
be provided.
[0712] The living body information measurement ap-
paratus of this embodiment includes U-shaped arms that
pinch a tragus of a human body, a cuff for applying a
pressure on the tragus wherein the cuff is provided in the
inside of one of the arms, and any one of the living body
information detection circuits described in Figs.134 and
138-149, wherein the living body information detection
circuit is embedded in the cuff.
[0713] The living body information measurement ap-
paratus of this embodiment is described with reference
to attached figures taking a case, as an example, for ap-
plying the circuit to blood pressure measurement for a
living body. The living body information measurement
apparatus of this embodiment includes any one of the
living body information detection circuits described in
Figs.134 and 138-149. In any case, configuration, func-
tion and operation of the living body information detection
circuit are the same as those of one of the living body
information detection circuits 11 described in Figs.134
and 138-149. Therefore, as a representative example, a
case including the living body information detection cir-
cuit 11 of the embodiment described with reference to
Fig.134 is described.
[0714] Fig.150 shows a configuration of the living body
information measurement apparatus of this embodiment.
In Fig.150, the living body information detection circuit
11 and the cuff 15 are similar to the living body information
detection circuit 11 and the cuff 15 in the embodiment
described by Fig.134, in which the U-shaped arms 17
mount the cuff 15 on the inside of one arm in a state in
which the living body pressing surface 13 is directed to
the inside. Fig.150 shows a case in which the U-shapes
arms 17 are worn so that the surface of the inside of
another arm and the living body pressing surface 13 of
the cuff 15 pinch the tragus 2 of the human body. The
inside of an arm means a side opposed to another arm
of the U-shaped arms.
[0715] In the living body information measurement ap-
paratus of this embodiment, functions of parts other than
the U-shaped arms 17 are the same as the functions of
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the living body information detection circuit 11 and the
cuff 15 in the embodiment described with reference to
Fig.134.
[0716] The U-shaped arms 17 have a function for con-
tacting and holding the tragus 2 so as to pinch the tragus
2 by the living body pressing surface 13 of the cuff 15
mounted in the inside of one arm in a state in which the
living body pressing surface 13 of the cuff is directed to
the inside, and a surface of the inside of another arm.
[0717] Operation of the living body information meas-
urement apparatus of this embodiment is described. In
the living body information measurement apparatus of
this embodiment shown in Fig.150, operations of parts
other than the U-shaped arms 17 are the same as the
operations of the living body information detection circuit
11 and the cuff 15 in the embodiment described with ref-
erence to Fig.134.
[0718] The living body information measurement ap-
paratus of this embodiment contacts the tragus 2 and is
worn at the tragus 2 so as to pinch the tragus 2 by the
living body pressing surface 13 of the cuff 15 mounted
in the inside of one arm and a surface of the inside of
another arm, so that the living body information meas-
urement apparatus detects the pulsation waveform
based on the operation similar to the living body informa-
tion detection circuit 11 and the cuff 15 in the embodiment
described with reference to Fig.134.
[0719] A case in which the living body information
measurement apparatus of this embodiment includes the
living body information detection circuit described in Figs.
134 is described. But, configuration, function and oper-
ation of the living body information detection circuit when
any one of the living body information detection circuits
11 described in Figs.138-149 is included are the same
as those of the living body information detection circuits
11 described in Figs. 138-149.
[0720] As mentioned above, the living body informa-
tion measurement apparatus of this embodiment mounts
the cuff 15, embedding the living body information de-
tection circuit 11, on the inside of one arm of the U-shaped
arms 17, and is worn so as to pinch the tragus 2 of the
human body by the cuff 15 and another arm, so that living
body information can be measured continuously and with
high precision.
[0721] As described above, according to the present
invention, the living body information measurement ap-
paratus for detecting living body information continuously
and with high precision can be provided.
[0722] The living body information measurement ap-
paratus of this embodiment includes U-shaped arms that
pinch a tragus of a human body, cuffs for applying a pres-
sure on the tragus wherein the cuffs are provided on each
inside of both arms, and any one of the living body infor-
mation detection circuits described in Figs.134 and
138-149, wherein the light-emitting element of the living
body information detection circuit is embedded in one
cuff, and the light-receiving element of the living body
information detection circuit is embedded in another cuff.

[0723] The living body information measurement ap-
paratus of this embodiment is described with reference
to attached figures taking a case, as an example, for ap-
plying the circuit to blood pressure measurement for a
living body. The living body information measurement
apparatus of this embodiment includes one of the living
body information detection circuits described in Figs.134
and 138-149 corresponding to a configuration including
two cuffs. In any case, configuration, function and oper-
ation of the living body information detection circuit are
the same as those of one of the living body information
detection circuits 11 described in Figs.134 and 138-149.
Therefore, as a representative example, a case including
the living body information detection circuit 11 of the em-
bodiment described with reference to Fig.135 including
two cuffs 15 described in Fig.135 is described.
[0724] Fig.151 shows a configuration of the living body
information measurement apparatus of this embodiment.
In Fig.151, the living body information detection circuit
11 and the cuff 15 are similar to the living body information
detection circuit 11 and the cuff 15 in the embodiment
described by Fig.135, in which the U-shaped arms 17
mount a cuff 15 embedding the light emitting element 21
on the inside of one arm in a state in which the living body
pressing surface 13 is directed to the inside, and mount
another cuff 15 embedding the light-receiving element
23 on the inside of another arm in a state in which the
living body pressing surface 13 is directed to the inside.
Fig. 151 shows a case in which the U-shapes arms 17
are worn so that the living pressing surfaces 13 of the
cuffs 15 provided in both insides of the U-shaped arms
17 pinch and contact the tragus 2 of the human body.
The inside of the arm means a side opposed to another
arm of the U-shaped arms.
[0725] In the living body information measurement ap-
paratus of this embodiment shown in Fig.151, functions
of parts other than the U-shaped arms 17 are the same
as the functions of the living body information detection
circuit 11 and the cuff 15 in the embodiment described
with reference to Fig.135.
[0726] The U-shaped arms 17 have a function for con-
tacting and holding the tragus 2 of a human body so as
to pinch the tragus 2 by the living body pressing surface
13 of the cuff 15 including the light-emitting element 21
mounted on the inside of one arm and the living body
pressing surface 13 of the cuff 15 including the light-re-
ceiving element 23 and the light shielding structure 31
mounted in the inside of another arm.
[0727] Operation of the living body information meas-
urement apparatus of this embodiment is described. In
the living body information measurement apparatus of
this embodiment shown in Fig.151, operations of parts
other than the U-shaped arms 17 are the same as the
operations of the living body information detection circuit
11 and the cuff 15 in the embodiment described with ref-
erence to Fig.135.
[0728] The living body information measurement ap-
paratus of this embodiment contacts the tragus 2 and is
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worn at the tragus 2 so as to pinch the tragus 2 by the
living body pressing surfaces 13 of the cuffs 15 mounted
in each inside of both U-shaped arms 17, so that the
living body information measurement apparatus detects
the pulsation waveform based on the operation similar
to the living body information detection circuit 11 and the
cuff 15 in the embodiment described with reference to
Fig. 135.
[0729] As described above, a case in which the living
body information measurement apparatus of this embod-
iment includes the living body information detection cir-
cuit described in Figs.135 is described. But, configura-
tion, function and operation of the living body information
detection circuit when any one of the living body infor-
mation detection circuits 11 described in Figs.138-149
having two cuffs is included are the same as those of the
living body information detection circuits 11 described in
Figs.138-149.
[0730] As mentioned above, in the living body informa-
tion measurement apparatus of this embodiment, the
light-emitting element 21 of the living body information
detection circuit 11 is embedded in the cuff 15 that is
mounted on the inside of one arm of the U-shaped arms
17, and the light-receiving element 23 and the light shield-
ing structure 31 are embedded in the cuff 15 that is mount-
ed on the inside of another arm of the U-shaped arms
17, so that the living body information measurement ap-
paratus is worn so as to pinch the tragus 2 of the human
body by both cuffs 15. Thus, living body information can
be measured continuously and with high precision.
[0731] As described above, according to the present
invention, the living body information measurement ap-
paratus for detecting living body information continuously
and with high precision can be provided.
[0732] Next, the living body information measurement
apparatus of this embodiment is described more con-
cretely.
[0733] The living body information measurement ap-
paratus shown in Fig.152 is provided with a GaAs infra-
red-emitting diode as the light-emitting element 21, and
is provided with a visible light cut filter and an epoxy resin
lens 42 of 1 mm in diameter on the light-emitting element
21. It is assumed that light-emitting wavelength in this
case is near-infrared light of 0.9mm.
[0734] By using the lens 42, mode field of the outgoing
light from the light-emitting diode is about 1 mm just after
being emitted from the lens, and the light is emitted to
the living body at directivity half-value angle of � 15 de-
grees as directivity characteristics, that is a relatively nar-
row angle. The case 12 is round and 10 mm in diameter.
The cuff 15 is composed of a silicone resin that is trans-
parent for near-infrared region light, and is bonded to the
case. Alternatively, the cuff 15 can be fixed to the case
using an O ring. In this case, there is a merit that the cuff,
which is easy to be worn, can be easily replaced. Assum-
ing that distance between the surface of the lens and the
surface of the tragus is 2 mm, the mode field of the out-
going light at the surface of the tragus becomes equal to

or less than about 1.5 mm, which is adequately less than
the diameter of 10 mm of the cuff 15. Thus, when the cuff
15 applies pressure on the tragus, light can be emitted
to only a part of the living body on which the pressure is
applied evenly.
[0735] As the light-receiving element 23, a Si pho-
totransistor is used. In addition, similar to the light-emit-
ting element 21, a visible light cut filter and an epoxy resin
lens 43 of 1 mm in diameter is provided above the light-
receiving element 23. The spectral sensitivity character-
istics of the silicon phototransistor are 0.6mm - 0.97mm.
But, due to the effect of the visible light cut resin, wave-
length dependence of the spectral sensitivity character-
istics is a range of 0.76mm - 0.97mm, and the peak exists
at 0.87mm. As a result, spectral sensitivity for visible light
is low so that effects of external light and the like can be
suppressed to be low. The directivity characteristics of
the light-receiving element 23 was measured, and the
result was � 30 degrees in half-value angle. Although
the outgoing light to the living body is emitted for a narrow
region, there is a possibility that light scattered in the
inside of the living body may be received at a wide angle.
Therefore, a light shielding structure 31 and an aperture
41 are placed above the light-receiving element 23. By
the way, distance between the center of the light-emitting
element 21 and the center of the light-receiving element
23 is set to be 2 mm, and the lenses are placed inwardly
inclined slightly in order to improve S/N, so that the light
emitted from the light-emitting element 21 is directed to
the side of the light-receiving element 23.
[0736] An apparatus shown in Fig.152 except for the
lenses, aperture and light shielding structure 31 was
manufactured for comparative experiment. The structure
is shown in Fig.153.
[0737] First, blood pressure measurement was per-
formed using the living body information detection circuit
shown in Fig.153. After applying a pressure to the tragus
2 up to 200mmHg by supplying air in the case 12 from
the air pipe 14, the pressure was reduced to obtain a
pulsation waveform 75 similar to one shown in Fig.136.
In the obtained pulsation waveform, both of the rising T1
of the pulsation waveform and the maximum value T2 of
the pulsation waveform are not clear. In addition, in a
region between T1 and T2, a waveform shown in Fig.
137B was obtained. According to the above-mentioned
results, it can be considered that the unclearness of the
pulsation waveform is caused by a result that light signals
from both of a part C and a part D are mixed, wherein
the part C contacts a center and the vicinity of the center
of the cuff and receives a pressure about the same as
the inside pressure of the cuff, and the part D contacts a
periphery part of the cuff and receives a pressure lower
than the inside pressure of the cuff. As a result of the
blood pressure measurement, it can be considered that
measurement accuracy of the maximum blood pressure,
the average blood pressure or the minimum blood pres-
sure is degraded.
[0738] On the other hand, similar blood pressure
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measurement was performed using the living body infor-
mation detection circuit having the structure shown in
Fig.152. As a result, a pulsation waveform in which the
rising T1 and the maximum value T2 are clear as shown
in Fig.136A was obtained. In addition, a waveform as
shown in Fig.137A was obtained in the region between
T1 and T2. It can be considered that the result was ob-
tained since the light signal from the D part was not re-
ceived by virtue of the aperture 41 and only light signal
from the C part was received. As a result of the blood
pressure measurement, the maximum blood pressure,
the average blood pressure or the minimum blood pres-
sure was obtained with good accuracy.
[0739] In the above-mentioned embodiment, an exam-
ple in which the near-infrared wavelength of about 0.9
mm is used is described. But, the wavelength range to
be used is not limited to this. As a semiconductor laser,
in a wavelength range of 0.65 mm - 1.00 mm, a semi-
conductor laser element that is embedded in a CD pickup
element can be used. More specifically, a semiconductor
laser of AlGaInP series near 0.65 mm or a semiconductor
laser of GaAlAs series near 0.78 mm can be used. Alter-
natively, a laser diode of GaAsP series near 0.65 mm, a
laser diode of GaP(Zn,O) series near 0.7 mm or a laser
diode of AlGaAs series near 0.75 mm can be used. In a
wavelength range of 1.00 mm - 1.70 mm, a semiconduc-
tor laser embedded in an optical communication appa-
ratus can be used. More specifically, a semiconductor
laser of InGaAsP series and the like can be used.
[0740] As a light-receiving element, the above-men-
tioned Si phototransistor may be used. In addition, a pho-
totransistor may be used. When using visible light, a blue
sensitive photodiode and the like can be used.
[0741] Concrete examples can be mentioned also for
other embodiments. For example, when using the edge
emitting laser or the vertical cavity surface emitting laser
is used as the light-emitting element 21 as shown in Fig.
149, mode field of light at the light outgoing part is narrow,
that is, 1mm and 10mm respectively. Since output angle
(far-field pattern) of light is � 13 degrees for either case
as a representative value, adequately narrow output an-
gle can be obtained even without the lens. As a result,
effects the same as those obtained by the structure of
Fig.152 can be obtained.
[0742] The living body information detection circuit of
the sixth embodiment can be applied to apparatuses (in-
cluding blood-pressure meter) for measuring living body
information in every embodiment in this specification of
this application.
[0743] As mentioned above, the living body informa-
tion detection circuit of the sixth embodiment includes a
means for narrowing irradiation light irradiating the living
body so as to irradiate a target position of the living body,
and a means for selectively receiving scattered light from
the target position of the living body. Thus, living body
information is detected from the scattered light with high
precision. In addition, the living body information meas-
urement apparatus of this embodiment includes the living

body information detection circuit, and can measure liv-
ing body information continuously while being worn on
the tragus.
[0744] In addition, the living body information detection
circuit of the sixth embodiment includes a light shielding
structure for restricting an angle at which incident light
enters the light-receiving element. Therefore, since the
scattered light from the target position of the living body
can be selectively received and scattered light from a
position that is not the target of the living body is not
received, the pulsation waveform can be detected from
the scattered light with high precision.
[0745] In addition, by using a hood provided in front of
the light-receiving element as the light shielding struc-
ture, since the scattered light from the target position of
the living body can be selectively received and scattered
light from a position that is not the target of the living body
is not received, the pulsation waveform can be detected
from the scattered light with high precision.
[0746] In addition, by configuring the living body infor-
mation detection circuit to include a light shielding struc-
ture, in front of the light-receiving element, having an ap-
erture for limiting the angle at which the incident light
enters the light-receiving element, since the scattered
light from the target position of the living body can be
selectively received and scattered light from a position
that is not the target of the living body is not received,
the pulsation waveform can be detected from the scat-
tered light with high precision.
[0747] In addition, by configuring the living body infor-
mation detection circuit to include a lens, in front of the
light-receiving element, for concentrating scattered light
from a particular position of the living body onto a light-
receiving surface of the light-receiving element, since the
scattered light from the target position of the living body
can be selectively received and scattered light as noise
from a position that is not the target of the living body is
not received, the pulsation waveform can be detected
from the scattered light with high precision.
[0748] In addition, by configuring the living body infor-
mation detection circuit to include a light shielding struc-
ture, in front of the light-emitting element, for limiting an
angle of outgoing light emitted from the light-emitting el-
ement, since outgoing light directed to a position other
than the target position of the living body can be shielded
and any position other than the target position of the living
body is not irradiated, the pulsation waveform can be
detected with high precision from the scattered light of
the irradiation light scattered from the target position of
the living body.
[0749] In addition, by configuring the living body infor-
mation detection circuit to include a hood, in front of the
light-emitting element, for limiting an angle of outgoing
light emitted from the light-emitting element, since out-
going light directed to a position other than the target
position of the living body is shielded, scatter of irradiation
light at any position other than the target position of the
living body is prevented so that the pulsation waveform
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can be detected with high precision from only scattered
light from the target position of the living body.
[0750] In addition, by configuring the living body infor-
mation detection circuit to include a light shielding struc-
ture having an aperture, in front of the light-emitting ele-
ment, for limiting an angle of outgoing light emitted from
the light-emitting element, since outgoing light directed
to a position other than the target position of the living
body is shielded, scatter of irradiation light at any position
other than the target position of the living body is pre-
vented so that the pulsation waveform can be detected
with high precision from only scattered light from the tar-
get position of the living body.
[0751] In addition, by configuring the living body infor-
mation detection circuit to include a lens, in front of the
light-emitting element, for concentrating outgoing light
emitted from the light-emitting element onto a particular
position of the living body, since the target position of the
living body is selectively irradiated with the outgoing light
from the light-emitting element, scatter of irradiation light
at any position other than the target position of the living
body is prevented so that the pulsation waveform can be
detected with high precision from only scattered light from
the target position of the living body.
[0752] In addition, by irradiating a part of the living body
with light emitted from the edge emitting laser or the ver-
tical cavity surface emitting laser so that the light-receiv-
ing element receives scattered light of the irradiation light
scattered in the part of the living body, the pulsation wave-
form can be easily detected with low power consumption
and with high precision.
[0753] In addition, by configuring the living body infor-
mation measurement apparatus to mount the living body
information detection circuit in a cuff provided in the inside
of one arm of the U-shaped arms that pinch the tragus,
the living body information can be measured continuous-
ly with high precision. The inside of the U-shape arms is
an opposing side of the U-shape arms.
[0754] In addition, by configuring the living body infor-
mation measurement apparatus to mount the light-emit-
ting element and the light-receiving element of the living
body information detection circuit in both cuffs provided
in each inside of the U-shaped arms that pinch the tragus,
the living body information can be measured continuous-
ly with high precision.
[0755] As mentioned above, according to the present
embodiment, by selectively irradiating the target position
of the living body using an optical light-emitting element
that is the edge emitting laser or the vertical cavity surface
emitting laser and by selectively receiving scattered light
from the target position of the living body, a living body
information detection circuit that is small and consumes
low power and can detect living body information with
high precision can be provided.
[0756] In addition, by mounting the living body infor-
mation detection circuit in the cuff for pinching the tragus,
a living body information measurement apparatus that
can measure living body information continuously and

easily can be provided.

(Seventh embodiment)

[0757] By the way, as variously described so far, for
realizing an apparatus for measuring living body infor-
mation at the auditory meatus part, since the auditory
meatus is filled with a measurement part, there is a prob-
lem that the living body information measurement appa-
ratus cannot report, to a subject, information such as a
measurement result, start of measurement, under meas-
urement, and the like when measuring the living body
information.
[0758] Thus, in this embodiment, measured living body
information is reported to the subject by using a config-
uration in which an ear measurement part (one shown in
Fig.1, for example) to be worn in the auditory meatus part
is provided with a acoustic part (speaker part) as shown
in Fig.24, for example.
[0759] A configuration example of a main body part
connected to the ear measurement part when using the
ear measurement part as a blood-pressure meter is
shown in Fig.154. The main body part shown in Fig.154
includes an air system including a pressure applying part
for supplying air to the cuff to expand the cuff, a pressure
reducing part for releasing air from the expanded cuff at
a constant ratio to reduce the pressure in the cuff and a
pressure detection part for detecting the pressure in the
cuff, and the main body part further includes a light-emit-
ting circuit for driving a light-emitting element, a pulse
wave circuit for detecting a pulse wave signal obtained
by irradiating the artery by the light-emitting element, a
sound source part for generating a sound signal in this
embodiment, and a control part for controlling these, and
they are packaged in one case in high density so that the
main body part can be put in a breast pocket. The main
body part further includes a display part, a memory part,
a time management part and a battery and the like. In
addition, the main body part can be integrated with the
ear measurement part. The sound source part generates
various sound signals.
[0760] For example, when the control part detects end
of measurement of a blood pressure, the result is report-
ed to the sound source part. Then, based on the result,
the sound source part generates an electrical signal and
sends it to the speaker part wherein the electrical signal
is for causing the speaker part to generate sound such
as "maximum blood pressure is 120 and minimum blood
pressure is 80", for example. Accordingly, the speaker
part reports "maximum blood pressure is 120 and mini-
mum blood pressure is 80" to the subject by voice sound.
[0761] In addition, by reporting start of measurement
or the advance notice of the start to the sound source
part by the control part, the subject can be notified of the
start of measurement. For example, the report is per-
formed by sound such as "blood pressure measurement
starts now", or "pu, pu, pu, peen" like a time signal, or
the like.
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[0762] As mentioned above, by reporting the start of
measurement or the advance notice, the subject can take
a predetermined posture or a state such as rest, standing,
sitting and the like, so that noise due to body movement
and the like can be decreased and the blood pressure
and the like can be measured more reliably.
[0763] Further, information indicating that measure-
ment is in progress can be reported to the subject. For
example, the report is performed using sound such as
"under measurement", "pu, pu, pu, ..." like a pulse, or the
like.
[0764] In addition, by storing a music, in the sound
source part, for decreasing mental stress caused by
measurement (for relaxing the subject), the music may
be played for the subject while measurement is in
progress. Accordingly, mental stress caused by meas-
urement to the subject can be decreased. In this case, a
wireless receiving part may be provided in place of the
sound source part so as to play a music received by the
wireless receiving part to the subject.
[0765] In addition, a configuration may be adopted in
which predetermined times are set in the memory part,
and the time management part refers to the information
to report the control part when it becomes a set time
(bedtime, for example), so that the control part controls
to prevent generation of sound even when measurement
starts. By adopting this configuration, sound can be van-
ished in the time such as the bedtime and the like.
[0766] In addition, a sound level can be changed by
providing a volume control for sound. Accordingly, the
sound level can be decreased for a case when an exter-
nal sound level is low in the nighttime or in a quiet place
or the like, and the sound level can be increased for a
case when the external sound level is high in a crowd or
in a noisy place or the like.
[0767] In addition, by providing a microphone to the
living body information measurement apparatus to meas-
ure an external sound level, the sound level can be au-
tomatically adjusted according to the external sound lev-
el. For example, when the external sound level is higher
than a predetermined sound level, the sound level is in-
creased, and when the external sound level is lower than
a predetermined sound level, the sound level is de-
creased.
[0768] The configuration for performing notification by
sound in this embodiment is not limited to the living body
information measurement apparatus including the ear
measurement part worn in the auditory meatus part, and
can be applied to apparatuses for measuring living body
information in every embodiment described so far. For
example, as shown in Fig.96, by providing a speaker in
the ear measurement part for performing measurement
by pinching a part of the external ear, the report of the
sound as described in this embodiment can be per-
formed.
[0769] By the way, although sound can be generated
from the main body part, since it is desirable that infor-
mation relating to privacy such as the living body infor-

mation is not heard by other person, it is preferable that
the ear measurement part close to the ear generates
sound that can be heard only by the subject.
[0770] It is needless to say that the mechanism for
holding the apparatus for measuring living body informa-
tion and other distinctive mechanisms described in em-
bodiments in this specification can be properly applied
to apparatuses for measuring living body information in
other embodiments.
[0771] The present invention is not limited to the spe-
cifically disclosed embodiments, and variations and mod-
ifications may be made without departing from the scope
of the present invention.

Claims

1. A blood-pressure meter comprising:

a pressure applying part for applying a pressure
on a part of an ear part; and
a detection part for detecting a pulse wave at
the part of the ear part.

2. The blood-pressure meter as claimed in claim 1,
wherein the part of the ear part is a part of an external
ear.

3. The blood-pressure meter as claimed in claim 2,
wherein the part of the external ear is a part of an
auricle.

4. The blood-pressure meter as claimed in claim 3,
wherein the part of the auricle is a tragus.

5. The blood-pressure meter as claimed in claim 2,
wherein the part of the external ear is an external
auditory meatus.

6. The blood-pressure meter as claimed in claim 1,
wherein the part of the ear part is a periphery of an
external ear.

7. The blood-pressure meter as claimed in claim 6,
wherein the periphery of the external ear is a periph-
ery of a base of an auricle in a temporal region.

8. The blood-pressure meter as claimed in claim 7,
wherein the periphery of the base of the auricle in
the temporal region is a periphery of a tragus in the
temporal region.

9. The blood-pressure meter as claimed in any one of
claims 1-8, wherein the pressure applying part in-
cludes a mechanism using an air pressure or an ac-
tuator.

10. The blood-pressure meter as claimed in any one of
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claims 1-8, wherein the detection part includes at
least one of a photoelectric sensor having a light-
emitting element and a light-receiving element, a
pressure detection mechanism, a vibration sensor,
and a Korotkov sound detection mechanism.

11. A blood-pressure meter comprising:

a pressure applying part for applying a pressure
on a first part of a living body;
a detection part for detecting a pulse wave at
the first part;
a pressure applying part for applying a pressure
on a second part of the living body; and
a detection part for detecting a pulse wave at
the second part,
wherein a blood vessel existing in the first part
is thicker than a blood vessel existing in the sec-
ond part.

12. The blood-pressure meter as claimed in claim 11,
wherein at least one of the blood vessel existing in
the first part and the blood vessel existing in the sec-
ond part is a blood vessel in an ear part.

13. A living body information collecting apparatus,
wherein a part of the living body information collect-
ing apparatus includes a shape composed of a cyl-
inder, a cone, a prism, a pyramid, a truncated cone
or a truncated pyramid, the living body information
collecting apparatus comprising:

a sensing part for collecting living body informa-
tion.

14. The living body information collecting apparatus as
claimed in claim 13, the living body information col-
lecting apparatus including a hollow part, that is a
route of sound, in the axial orientation of the cylinder,
the cone, the prism, the pyramid, the truncated cone
or the truncated pyramid.

15. The living body information collecting apparatus as
claimed in claim 13, wherein the sensing part in-
cludes a blood pressure sensor; and
the blood pressure sensor includes at least a pair of
an light-emitting element and a light-receiving ele-
ment, and a pressure applying part.

16. A living body information collecting apparatus having
a shape suitable for being worn in an external ear or
an external auditory meatus of a human, comprising:

a sensing part for collecting living body informa-
tion from the external ear or the external auditory
meatus.

17. The living body information collecting apparatus as

claimed in claim 13 or 16, the living body information
collecting apparatus further comprising a hollow part
that is a route of sound when the living body infor-
mation collecting apparatus is worn in the external
ear or the external auditory meatus.

18. The living body information collecting apparatus as
claimed in claim 16, wherein the shape is formed
based on a shape of the external ear or the external
auditory meatus of the human.

19. The living body information collecting apparatus as
claimed in claim 13 or 16, further comprising:

a drive control part for drive-controlling the sens-
ing part and processing a signal from the sens-
ing part.

20. The living body information collecting apparatus as
claimed in claim 19, further comprising:

a transmission part for transmitting information
processed by the drive control part.

21. The living body information collecting apparatus as
claimed in claim 20, further comprising a power
source part for supplying power to at least one of the
sensing part, the drive control part and the transmis-
sion part.

22. The living body information collecting apparatus as
claimed in claim 13 or 16, wherein the sensing part
includes at least one of a blood pressure sensor, a
body temperature sensor, a pulse sensor, a posture
sensor, an acceleration sensor, a blood oxygen lev-
els sensor, and an electroencephalogram sensor.

23. The living body information collecting apparatus as
claimed in claim 13 or 16, further comprising a sus-
pension part for suspending the living body informa-
tion collecting apparatus from the external ear.

24. The living body information collecting apparatus as
claimed in claim 13 or 16, wherein the sensing part
includes a blood pressure sensor; and
the blood pressure sensor includes a detection part
for detecting a pulse wave and a pressure applying
part.

25. The living body information collecting apparatus as
claimed in claim 24, wherein the pressure applying
part includes a mechanism using an air pressure or
an actuator.

26. The living body information collecting apparatus as
claimed in claim 24, wherein the detection part in-
cludes at least one of a photoelectric sensor includ-
ing a light-emitting element and a light-receiving el-
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ement, a pressure detection mechanism, a vibration
sensor, and a Korotkov sound detection mechanism.

27. A living body information collecting system compris-
ing a portable terminal and a living body information
collecting apparatus,
the living body information collecting apparatus com-
prising:

a sensing part for collecting living body informa-
tion from an external auditory meatus;
a drive control part for drive-controlling the sens-
ing part and processing a signal from the sens-
ing part; and
a transmission part for transmitting information
processed by the drive control part,
the portable terminal comprising:
a terminal receive part for receive-processing
information from the transmission part; and
a display part for displaying information from the
terminal receive part.

28. The living body information collecting system as
claimed in claim 27, wherein a part of the living body
information collecting apparatus includes a shape
composed of a cylinder, a cone, a prism, a pyramid,
a truncated cone or a truncated pyramid.

29. The living body information collecting system as
claimed in claim 27, wherein the living body informa-
tion collecting apparatus has a shape suitable for
being worn in an external ear or an external auditory
meatus of a human.

30. The living body information collecting system as
claimed in claim 27, wherein the living body informa-
tion collecting apparatus includes a shape com-
posed of a frame part including a first arm and a
second arm that are opposed to each other.

31. A living body information collecting system compris-
ing a portable terminal and a living body information
collecting apparatus,
the living body information collecting apparatus com-
prising:

a sensing part for collecting living body informa-
tion from an external auditory meatus;
a drive control part for drive-controlling the sens-
ing part and processing a signal from the sens-
ing part; and
a transmission part for transmitting information
processed by the drive control part,
the portable terminal comprising:
a terminal receive part for receive-processing
information from the transmission part; and
a communication part for transmitting a signal
from the terminal receive part to an information

processing apparatus via a communication net-
work.

32. The living body information collecting system as
claimed in claim 31, wherein a part of the living body
information collecting apparatus includes a shape
composed of a cylinder, a cone, a prism, a pyramid,
a truncated cone or a truncated pyramid.

33. The living body information collecting system as
claimed in claim 31, wherein the living body informa-
tion collecting apparatus has a shape suitable for
being worn in an external ear or an external auditory
meatus of a human.

34. The living body information collecting system as
claimed in claim 31, wherein the living body informa-
tion collecting apparatus includes a shape com-
posed of a frame part including a first arm and a
second arm that are opposed to each other.

35. The living body information collecting system as
claimed in claim 31, wherein the portable terminal
further comprises a display part for displaying infor-
mation from the terminal receive part.

36. The living body information collecting system as
claimed in claim 31, wherein the communication part
further comprises a function for receive-processing
information from the information processing appara-
tus via the communication network.

37. The living body information collecting system as
claimed in claim 36, wherein the display part further
comprises a function for displaying information from
the information processing apparatus.

38. The living body information collecting system as
claimed in claim 36, wherein the portable terminal
further comprising a terminal transmission part for
transmitting the information from the information
processing apparatus to the living body information
collecting apparatus, and
the living body information collecting apparatus com-
prises:

a receive part for receive-processing informa-
tion from the terminal transmission part; and
a sound part for transmitting information from
the receive part by sound.

39. The living body information collecting apparatus as
claimed in claim 13 or 16, wherein the living body
information collecting apparatus further comprises a
speaker part.

40. The living body information collecting apparatus as
claimed in claim 39, wherein the living body informa-
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tion collecting apparatus further comprises means
for causing the speaker part to generate measured
living body information.

41. The living body information collecting apparatus as
claimed in claim 39, wherein the living body informa-
tion collecting apparatus further comprises means
for causing the speaker part to generate sound for
reporting start of measurement of living body infor-
mation to a subject.

42. The living body information collecting apparatus as
claimed in claim 39, wherein the living body informa-
tion collecting apparatus further comprises means
for causing the speaker part to generate sound for
reporting, to a subject, information indicating that
measurement of living body information is underway.

43. The living body information collecting apparatus as
claimed in claim 39, wherein the living body informa-
tion collecting apparatus further comprises means
for causing the speaker part to generate a music.

44. The living body information collecting apparatus as
claimed in any one of claims 40-43,
wherein the living body information collecting appa-
ratus further comprises means for setting time at
which the speaker part does not generate sound.

45. The living body information collecting apparatus as
claimed in any one of claims 40-43,
wherein the living body information collecting appa-
ratus further comprises a volume control that can
change a sound level of the sound generated by the
speaker part.

46. The living body information collecting apparatus as
claimed in any one of claims 40-43,
wherein the living body information collecting appa-
ratus further comprises:

means for measuring an external sound level;
and
means for changing a sound level of the sound
generated by the speaker part according to the
external sound level.

47. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm that are opposed to each other;
a pressure applying part provided on at least
one of a side of the first arm opposed to the
second arm and a side of the second arm op-
posed to the first arm; and
a detection part for detecting a pulse wave.

48. The blood-pressure meter as claimed in claim 47,

wherein the pressure applying part includes a mech-
anism using an air pressure or an actuator.

49. The blood-pressure meter as claimed in claim 47,
wherein the detection part includes at least one of a
photoelectric sensor including a light-emitting ele-
ment and a light-receiving element, a pressure de-
tection mechanism, a vibration sensor, and a Korotk-
ov sound detection mechanism.

50. The blood-pressure meter as claimed in claim 47,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
between the first arm and the second arm.

51. The blood-pressure meter as claimed in claim 47,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light, wherein the
pair of the light-emitting element and the light-receiv-
ing element is provided on one of the side of the first
arm opposed to the second arm or the side of the
second arm opposed to the first arm.

52. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
a pressure applying part for applying a pressure
on the part of the ear part, the pressure applying
part being provided on a side of the first arm
opposed to the second arm; and
a detection part for detecting a pulse wave at
the part of the ear part.

53. The blood-pressure meter as claimed in claim 52,
wherein the pressure applying part includes a mech-
anism using an air pressure or an actuator.

54. The blood-pressure meter as claimed in claim 52,
wherein the detection part includes at least one of a
photoelectric sensor including a light-emitting ele-
ment and a light-receiving element, a pressure de-
tection mechanism, a vibration sensor, and a Korotk-
ov sound detection mechanism.

55. The blood-pressure meter as claimed in claim 52,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
between the pressure applying part and the second
arm.

56. The blood-pressure meter as claimed in claim 52,
further comprising:

a fixing part to be fixed to the part of the ear part,
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the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part.

57. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
a first pressure applying part for applying a pres-
sure on the part of the ear part, the first pressure
applying part being provided on the inside of the
first arm;
a second pressure applying part for applying a
pressure on the part of the ear part, the second
pressure applying part being provided on the in-
side of the second arm; and
a detection part for detecting a pulse wave at
the part of the ear part.

58. The blood-pressure meter as claimed in claim 57,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the first pres-
sure applying part and the second pressure applying
part.

59. The blood-pressure meter as claimed in claim 52,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the pair of the light-emitting ele-
ment and the light-receiving element being provided
in the pressure applying part or on the inside of the
second arm.

60. The blood-pressure meter as claimed in claim 52,
the blood-pressure meter further comprising:

a fixing part to be fixed to the part of the ear part,
the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part,
wherein the detection part includes a pair of a
light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted
to the part of the ear part, the pair of the light-
emitting element and the light-receiving element
being provided in the pressure applying part or
the fixing part.

61. The blood-pressure meter as claimed in claim 57,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-

ment for measuring reflectance of light emitted to the
part of the ear part, the pair of the light-emitting ele-
ment and the light-receiving element being provided
in the first pressure applying part of the first arm or
in the second pressure applying part of the second
arm.

62. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
a first pressure applying part for applying a pres-
sure on the part of the ear part, the first pressure
applying part being provided on the inside of the
first arm;
a second pressure applying part for applying a
pressure on the part of the ear part, the second
pressure applying part being provided on the in-
side of the first arm;
a first detection part, for detecting a pulse wave,
corresponding to the first pressure applying part;
and
a second detection part, for detecting a pulse
wave, corresponding to the second pressure ap-
plying part.

63. The blood-pressure meter as claimed in claim 62,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the first pres-
sure applying part and the second arm, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the second
pressure applying part and the second arm.

64. The blood-pressure meter as claimed in claim 63,
further comprising:

a fixing part to be fixed to the part of the ear part,
the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part.

65. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
first pressure applying parts for applying a pres-
sure on the part of the ear part, the first pressure
applying parts being provided on the inside of
the first arm and the inside of the second arm
respectively;
second pressure applying parts for applying a
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pressure on the part of the ear part, the first pres-
sure applying parts being provided on the inside
of the first arm and the inside of the second arm
respectively;
a first detection part, for detecting a pulse wave,
corresponding to the first pressure applying
parts; and
a second detection part, for detecting a pulse
wave, corresponding to the second pressure ap-
plying parts.

66. The blood-pressure meter as claimed in claim 65,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the first pres-
sure applying part on the first arm and the first pres-
sure applying part on the second arm, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the second
pressure applying part on the first arm and the sec-
ond pressure applying part on the second arm.

67. The blood-pressure meter as claimed in claim 62,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the first pair of the light-emitting
element and the light-receiving element being pro-
vided in the first pressure applying part or in the sec-
ond arm, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the second pair of the light-emit-
ting element and the light-receiving element being
provided in the second pressure applying part or in
the second arm.

68. The blood-pressure meter as claimed in claim 67,
further comprising:

a fixing part to be fixed to the part of the ear part,
the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part.

69. The blood-pressure meter as claimed in claim 65,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the first pair of the light-emitting
element and the light-receiving element being pro-
vided in the first pressure applying part in the first

arm side or in the first pressure applying part in the
second arm side, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the second pair of the light-emit-
ting element and the light-receiving element being
provided in the second pressure applying part in the
first arm side or in the second pressure applying part
in the second arm side.

70. The blood-pressure meter as claimed in claim 57,
further comprising:

a fixing part to be fixed to the part of the ear part
via the second pressure applying part, the fixing
part being provided on the inside of the second
arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part via the second
pressure applying part.

71. The blood-pressure meter as claimed in claim 65,
further comprising:

a fixing part to be fixed to the part of the ear part
via the first pressure applying part and the sec-
ond pressure applying part, the fixing part being
provided on the inside of the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part via the first pres-
sure applying part and the second pressure ap-
plying part.

72. The blood-pressure meter as claimed in claim 56,
the fixing adjustment part including a screw mecha-
nism for pushing the fixing part to the part of the ear
part.

73. The blood-pressure meter as claimed in claim 56,
the fixing adjustment part including a spring fixing
mechanism for pushing the fixing part to the part of
the ear part.

74. The blood-pressure meter as claimed in any one of
claims 47-73, the frame part further including a semi-
elliptic fixing mechanism in which both ends are in-
curved so that the blood-pressure meter can be worn
on the base of the external ear.

75. The blood-pressure meter as claimed in any one of
claims 47-73, the frame part further comprising a
suspension mechanism for suspending the blood-
pressure meter from a temple of eyeglasses.

76. The blood-pressure meter as claimed in any one of
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claims 47-73, further comprising:

a pressure control part for controlling a pressure
to be applied to the pressure applying part;
a pressure sensor for detecting the pressure in
the pressure applying part; and
a drive circuit for driving the detection part.

77. The blood-pressure meter as claimed in claim 76,
further comprising:

a signal processing circuit for processing a sig-
nal from the detection part.

78. The blood-pressure meter as claimed in any one of
claims 47-73, wherein the part of the ear part is a
part of an auricle and a periphery of the auricle.

79. The blood-pressure meter as claimed in any one of
claims 47-73, wherein the part of the auricle is a part
of a tragus and a periphery of the tragus.

80. A living body information detection apparatus for de-
tecting living body information at an auricle of a hu-
man body, wherein the living body information de-
tection apparatus has a shape that follows a cartilage
of the auricle in a periphery of a concha auriculae.

81. A living body information detection apparatus for de-
tecting living body information at an auricle of a hu-
man body, wherein the living body information de-
tection apparatus has a shape that follows the auricle
in a periphery of a concha auriculae.

82. The living body information detection apparatus as
claimed in claim 80, wherein the shape that follows
the cartilage of the auricle is a shape that follows an
antihelix.

83. The living body information detection apparatus as
claimed in claim 81, wherein the shape that follows
the auricle is a shape that follows the concha auric-
ulae and an antihelix.

84. The living body information detection apparatus as
claimed in claim 80, wherein the shape that follows
the cartilage of the auricle is a shape that follows an
antihelix and a lamina of tragus.

85. The living body information detection apparatus as
claimed in claim 81, wherein the shape that follows
the auricle is a shape that follows the concha auric-
ulae, a tragus, an antitragus and an antihelix.

86. The living body information detection apparatus as
claimed in claim 81, wherein the shape that follows
the auricle is a shape that follows the concha auric-
ulae, a tragus, a crus helicis, a crus anthelicis, an

antihelix, an antitragus and a cavity of the concha.

87. The living body information detection apparatus as
claimed in claim 80, wherein the shape of the living
body information detection apparatus also follows
an outer surface of a lamina of tragus, and covers
the tragus with an inside part and an outside part,
wherein the inside part touches the tragus from the
inside of the lamina of tragus and
wherein the outside part touches the tragus from the
outer side of the lamina of tragus.

88. The living body information detection apparatus as
claimed in claim 81, wherein the shape of the living
body information detection apparatus also follows
an outer surface of the tragus, and covers the tragus
with an inside part and an outside part, wherein the
inside part touches the tragus from the inside of the
tragus and wherein the outside part touches the tra-
gus from the outer side of the tragus.

89. The living body information detection apparatus as
claimed in any one of claims 80-88, comprising:

a light-emitting element for causing output light
to enter a living body tissue of the auricle; and
a light-receiving element for receiving scattered
light from the living body tissue.

90. The living body information detection apparatus as
claimed in any one of claims 80-88, comprising:

a pressure applying part for applying a pressure
on a part of an auricle; and
a detection part for detecting a pulse wave at
the part of the auricle.

91. The living body information detection apparatus as
claimed in claim 90, wherein the pressure applying
part includes a mechanism using an air pressure or
an actuator.

92. The living body information detection apparatus as
claimed in claim 90, wherein the detection part in-
cludes at least one of a photoelectric sensor includ-
ing a light-emitting element and a light-receiving el-
ement, a pressure detection mechanism, a vibration
sensor, and a Korotkov sound detection mechanism.

93. The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the inside part, for applying a
pressure on the tragus;
a light-emitting element, provided in the cuff, for
causing output light to enter a living body tissue
of the auricle;
a light-receiving element, provided in the cuff,
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for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

94. The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the cuff, for
causing output light to enter a living body tissue
of the auricle;
a light-receiving element, provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

95. The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the inside
part, for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the inside
part, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
cuff.

96. The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the inside part, for applying a
pressure on the tragus;
a light-emitting element, provided in the cuff, for
causing output light to enter a living body tissue
of the auricle;
a light-receiving element, provided in the outside
part, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
cuff.

97. The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the inside part, for applying a
pressure on the tragus;
a light-emitting element, provided in the outside
part, for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the cuff,
for receiving scattered light from the living body
tissue; and

an air pipe for supplying and releasing air in the
cuff.

98. The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the cuff, for
causing output light to enter a living body tissue
of the auricle;
a light-receiving element, provided in the inside
part, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
cuff.

99. The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the inside
part, for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

100.The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a first cuff, provided in the inside part, for apply-
ing a pressure on the tragus;
a second cuff, provided in the outside part, for
applying a pressure on the tragus;
a light-emitting element, provided in the first cuff,
for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the first
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

101.The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a first cuff, provided in the inside part, for apply-
ing a pressure on the tragus;
a second cuff, provided in the outside part, for
applying a pressure on the tragus;
a light-emitting element, provided in the second
cuff, for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the second
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cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

102.The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a first cuff, provided in the inside part, for apply-
ing a pressure on the tragus;
a second cuff, provided in the outside part, for
applying a pressure on the tragus;
a light-emitting element, provided in the first cuff,
for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the second
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

103.The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a first cuff, provided in the inside part, for apply-
ing a pressure on the tragus;
a second cuff, provided in the outside part, for
applying a pressure on the tragus;
a light-emitting element, provided in the second
cuff, for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the first
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

104.The living body information detection apparatus as
claimed in claim 103, wherein the light-emitting ele-
ment or the light-receiving element is fixed to an inner
surface on the tragus side or an outer surface on the
tragus side of the cuff, the first cuff or the second cuff.

105.The living body information detection apparatus as
claimed in any one of claims 80-88, further compris-
ing a fixing mechanism for suspending the living
body information detection apparatus from the base
of the auricle.

106.A living body information detection apparatus, com-
prising:

a pair of arms opposed to each other;
a spindle for connecting between the arms of
the pair at each end of the arms;
a distance variable mechanism, provided in the
spindle, for adjusting an interval between the
other ends of the pair of arms; and

a detection part, for detecting living body infor-
mation, attached to the other end of at least one
arm of the pair of arms on a side opposed to
another arm.

107.The living body information detection apparatus as
claimed in claim 106, further comprising:

a rotation mechanism for rotating at least one
arm of the pair of arms around the spindle as a
center axis.

108.The living body information detection apparatus as
claimed in claim 106, wherein the detection part is
mounted on the top of an adjustment screw attached
to a screw hole passing through the other end of the
arm.

109.The living body information detection apparatus as
claimed in claim 106, wherein at least one arm of the
pair of arms is variable in length from the spindle to
the other end.

110.The living body information detection apparatus as
claimed in claim 106, wherein the pair of arms is
configured so as to pinch a part of an ear part of a
human body with an arm placed on one side of the
part of the ear part and an arm placed on another
side of the part of the ear part.

111.The living body information detection apparatus as
claimed in claim 110, wherein the part of the ear part
is a part of an auricle and a periphery of the auricle.

112.The living body information detection apparatus as
claimed in claim 111, wherein the part of the auricle
is a part of a tragus and a periphery of the tragus.

113.The living body information detection apparatus as
claimed in claim 106, wherein one arm of the pair of
arms has a shape, on an opposite side of a side
opposed to another arm of the pair of arms, that fol-
lows the concha auriculae or the cavity of the concha
of the human body

114.The living body information detection apparatus as
claimed in claim 106, wherein one arm of the pair of
arms is provided with a cushion on an opposite side
of a side opposed to another arm of the pair of arms.

115.The living body information detection apparatus as
claimed in claim 106, further comprising an ear sus-
pension for suspending the living body information
detection apparatus from a base of the auricle of the
human body.

116.The living body information detection apparatus as
claimed in claim 115, wherein the ear suspension
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and the cushion pull against each other using a force
of magnets.

117.The living body information detection apparatus as
claimed in claim 106, comprising a light shielding
cover for shielding at least the detection part from
the outside.

118.The living body information detection apparatus as
claimed in claim 106, comprising a light shielding
cover for shielding at least the detection part and the
part of the ear part from the outside.

119.The living body information detection apparatus as
claimed in claim 106, further comprising a pressure
applying part.

120.The living body information detection apparatus as
claimed in claim 119, wherein the pressure applying
part is for applying a pressure on the part of the ear
part.

121.The living body information detection apparatus as
claimed in claim 119, wherein the pressure applying
part includes a mechanism using an air pressure or
an actuator.

122.The living body information detection apparatus as
claimed in claim 119, wherein the detection part in-
cludes at least one of a photoelectric sensor includ-
ing a light-emitting element and a light-receiving el-
ement, a pressure detection mechanism, a vibration
sensor, and a Korotkov sound detection mechanism.

123.The living body information detection apparatus as
claimed in any one of claims 106-122, further com-
prising a speaker, in the pair of arms, for transmitting
a sound signal.

124.The living body information detection apparatus as
claimed in any one of claims 106-122,
wherein the detection part is a light-emitting element
for causing output light to enter a living body tissue
of the auricle and a light-receiving element for re-
ceiving scattered light from the living body tissue.

125.The living body information detection apparatus as
claimed in claim 119, wherein the pressure applying
part is attached to the other end of at least one arm
of the pair of arms on a side opposed to another arm.

126.The living body information detection apparatus as
claimed in claim 125, wherein the pressure applying
part is a cuff, and the living body information detec-
tion apparatus further comprises an air pipe for sup-
plying and releasing air in the cuff, and the air pipe
is shaped like an ear suspension for suspending from
the base of the auricle of the human body.

127.The living body information detection apparatus as
claimed in claim 126, comprising a pinching part, on
the air pipe, for fixing the air pipe to the earlobe.

128.The living body information detection apparatus as
claimed in claim 120, wherein the pressure applying
part is a cuff, and a projected shape obtained by
projecting the cuff to a contacting part of the ear part
is round or elliptic.

129.The living body information detection apparatus as
claimed in claim 128, wherein the diameter or the
minor axis of the round shape or the elliptic shape
is equal to or less than 11mm.

130.The living body information detection apparatus as
claimed in claim 120, wherein the part of the ear part
is a part of an auricle and a periphery of the auricle.

131.The living body information detection apparatus as
claimed in claim 130, wherein the part of the auricle
and the periphery of the auricle is a part of a tragus
and a periphery of the tragus.

132.The living body information detection apparatus as
claimed in claim 125, wherein the pressure applying
part is a cuff, and the part of the ear part is a tragus,
wherein the cuff includes the detection part on the
inside of a surface contacting the tragus, and a part,
of the cuff, contacting the detection part is composed
of a transparent material, and other parts of the cuff
are composed of a light-shielding material or a dark
material.

133.The living body information detection apparatus as
claimed in claim 125, wherein the pressure applying
part is a cuff, the part of the ear part is a tragus, and
the detection part is fixed to a surface of the cuff
contacting the tragus.

134.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on the inside of the
tragus of the human body, and on a side op-
posed to another arm placed on the outside of
the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part and that is provided in the cuff, for
causing output light to enter a living body tissue
of an auricle;
a light-receiving element, that is a part of the
detection part and that is provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
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cuff.

135.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on the outside of the
tragus of the human body, and on a side op-
posed to another arm placed on the inside of the
tragus of the human body;
a light-emitting element, that is a part of the de-
tection part and that is provided in the cuff, for
causing output light to enter a living body tissue
of an auricle;
a light-receiving element, that is a part of the
detection part and that is provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

136.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on the inside of the
tragus of the human body, and on a side op-
posed to another arm placed on the outside of
the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part, for causing output light to enter a
living body tissue of an auricle, the light-emitting
element being provided on the other end of an
arm, in the pair of arms, placed on the outside
of the tragus of the human body, and on a side
opposed to another arm placed on the inside of
the tragus of the human body;
a light-receiving element, that is a part of the
detection part, for receiving scattered light from
the living body tissue, the light-receiving ele-
ment being provided on the other end of an arm,
in the pair of arms, placed on the outside of the
tragus of the human body, and on a side op-
posed to another arm placed on the inside of the
tragus of the human body; and
an air pipe for supplying and releasing air in the
cuff.

137.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on the outside of the
tragus of the human body, and on a side op-
posed to another arm placed on the inside of the

tragus of the human body;
a light-emitting element, that is a part of the de-
tection part, for causing output light to enter a
living body tissue of an auricle, the light-emitting
element being provided on the other end of an
arm, in the pair of arms, placed on the inside of
the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-receiving element, that is a part of the
detection part, for receiving scattered light from
the living body tissue, the light-receiving ele-
ment being provided on the other end of an arm,
in the pair of arms, placed on the inside of the
tragus of the human body, and on a side op-
posed to another arm placed on the outside of
the tragus of the human body; and
an air pipe for supplying and releasing air in the
cuff.

138.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on the inside of the
tragus of the human body and on a side opposed
to another arm placed on the outside of the tra-
gus of the human body;
a light-emitting element, that is a part of the sen-
sor and that is provided in the cuff, for causing
output light to enter a living body tissue of an
auricle;
a light-receiving element, that is a part of the
sensor, for receiving scattered light from the liv-
ing body tissue, the light-receiving element be-
ing provided on the other end of an arm, in the
pair of arms, placed on the outside of the tragus
of the human body, and on a side opposed to
another arm placed on the inside of the tragus
of the human body; and
an air pipe for supplying and releasing air in the
cuff.

139.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
of the pair of arms, placed on the inside of the
tragus of the human body, and on a side op-
posed to another arm placed on the outside of
the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part, for causing output light to enter a
living body tissue of an auricle, the light-emitting
element provided on the other end of an arm, of
the pair of arms, placed on the outside of the
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tragus of the human body, and on a side op-
posed to another arm placed on the inside of the
tragus of the human body;
a light-receiving element, that is a part of the
sensor and that is provided in the cuff, for re-
ceiving scattered light from the living body tis-
sue; and
an air pipe for supplying and releasing air in the
cuff.

140.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of the arm,
of the pair of arms, placed on the outside of the
tragus of the human body, and on a side op-
posed to another arm placed on the inside of the
tragus of the human body;
a light-emitting element, that is a part of the sen-
sor and the is provided in the cuff, for causing
output light to enter a living body tissue of an
auricle;
a light-receiving element, that is a part of the
detection part, for receiving scattered light from
the living body tissue, the light-receiving ele-
ment being provided on the other end of the arm,
of the pair of arms, placed on the inside of the
tragus of the human body, and on a side op-
posed to another arm placed on the outside of
the tragus of the human body; and
an air pipe for supplying and releasing air in the
cuff.

141.The living body information detection apparatus as
claimed in claim 106, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of the arm,
of the pair of arms, placed on the outside of the
tragus of the human body and on a side opposed
to another arm placed on the inside of the tragus
of the human body;
a light-emitting element, that is a part of the de-
tection part, for causing output light to enter a
living body tissue of an auricle, the light-emitting
element being provided on the other end of the
arm, of the pair of arms, placed on the inside of
the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-receiving element, that is a part of the
detection part and that is provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

142.The living body information detection apparatus as
claimed in claim 106, further comprising:

a first cuff for applying a pressure on a tragus,
the cuff being provided on the other end of the
arm, of the pair of arms, placed on the outside
of the tragus of the human body, and on a side
opposed to another arm placed on the inside of
the tragus of the human body;
a second cuff for applying a pressure on the tra-
gus, the cuff being provided on the other end of
the arm, of the pair of arms, placed on the inside
of the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part and that is provided in the second
cuff, for causing output light to enter a living body
tissue of an auricle;
a light-receiving element, that is a part of the
detection part and that is provided in the second
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

143.The living body information detection apparatus as
claimed in claim 106, further comprising:

a first cuff for applying a pressure on a tragus,
the cuff being provided on the other end of the
arm, of the pair of arms, placed on the outside
of the tragus of the human body, and on a side
opposed to another arm placed on the inside of
the tragus of the human body;
a second cuff for applying a pressure on the tra-
gus, the cuff being provided on the other end of
the arm, of the pair of arms, placed on the inside
of the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part and that is provided in the first cuff,
for causing output light to enter a living body
tissue of an auricle;
a light-receiving element, that is a part of the
detection part and that is provided in the first
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

144.The living body information detection apparatus as
claimed in claim 106, further comprising:

a first cuff for applying a pressure on a tragus,
the cuff being provided on the other end of the
arm, of the pair of arms, placed on the outside
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of the tragus of the human body, and on a side
opposed to another arm placed on the inside of
the tragus of the human body;
a second cuff for applying a pressure on the tra-
gus, the cuff being provided on the other end of
the arm, of the pair of arms, placed on the inside
of the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part and that is provided in the second
cuff, for causing output light to enter a living body
tissue of an auricle;
a light-receiving element, that is a part of the
detection part and that is provided in the first
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

145.The living body information detection apparatus as
claimed in claim 106, further comprising:

a first cuff for applying a pressure on a tragus,
the cuff being provided on the other end of the
arm, of the pair of arms, placed on the outside
of the tragus of the human body, and on a side
opposed to another arm placed on the inside of
the tragus of the human body;
a second cuff for applying a pressure on the tra-
gus, the cuff being provided on the other end of
the arm, of the pair of arms, placed on the inside
of the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-emitting element, that is a part of the sen-
sor and that is provided in the first cuff, for caus-
ing output light to enter a living body tissue of
an auricle;
a light-receiving element, that is a part of the
second and that is provided in the second cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

146.A cuff comprising:

a base composed of a non-elastic member;
an elastic member provided on one surface of
the base; and
an air supplying pipe,
wherein a pressing surface of the elastic mem-
ber swells only on the one surface by supplying
air from the air supplying pipe.

147.The cuff as claimed in claim 146, wherein the base
is plain-like or curved surface-like.

148.A cuff comprising:

a case in which one face is open;
an elastic member that covers the open face to
form a pressing surface on the face; and
an air supplying pipe provided to the case,
wherein the pressing surface swells by supply-
ing air from the air supplying pipe into the inside
of the cuff surrounded by the case and the elastic
member.

149.The cuff as claimed in claim 148,
wherein an outer shape of the pressing surface is
round or elliptic.

150.The cuff as claimed in claim 148,
wherein the shape of the pressing surface is concave
in relation to the outside of the cuff.

151.The cuff as claimed in claim 148,
wherein the shape of the pressing surface is convex
to the outside of the cuff.

152.The cuff as claimed in claim 148,
wherein the shape of the pressing surface is flat.

153.The cuff as claimed in claim 148,
wherein the cuff includes slack between the pressing
surface and the case in the elastic member for ex-
panding or contracting a side part for supporting the
pressing surface in a movement direction of the
pressing surface.

154.The cuff as claimed in claim 153,
wherein an expansion ratio of the pressing surface
in the swelling direction of the pressing surface is
less than an expansion ratio of the slack in the swell-
ing direction.

155.The cuff as claimed in claim 153,
wherein thickness of a part that forms the pressing
surface in the elastic member is greater than thick-
ness of a part of the slack.

156.The cuff as claimed in claim 153,
wherein an elasticity of material of a part that forms
the pressing surface in the elastic member is smaller
than an elasticity of material of a part forming the
slack.

157.The cuff as claimed in claim 148,
wherein the side part of the elastic member is fixed
to an outer wall of the case by an elastic body.

158.The cuff as claimed in claim 148,
wherein the side part of the elastic member is fixed
to an outer wall of the case by elasticity of the side
part.
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159.The cuff as claimed in claim 148,
wherein the side part of the elastic member is fixed
to an outer wall of the case by thermocompression
bonding.

160.The cuff as claimed in any one of claims 146-159,
the cuff further comprising a light-emitting element,
in the inside of the case, for emitting light from the
inside of the cuff to the outside through the pressing
surface, wherein the pressing surface is transparent
or semitransparent for light emitted by the light-emit-
ting element.

161.The cuff as claimed in any one of claims 146-159,
the cuff further comprising a light-receiving element,
in the inside of the case, for receiving scattered light
scattered in the outside of the cuff through the press-
ing surface, wherein the pressing surface is trans-
parent or semitransparent for the scattered light re-
ceived by the light-receiving element.

162.The cuff as claimed in any one of claims 146-159,
the cuff further comprising a light-emitting element
for emitting light from the inside of the cuff to the
outside through the pressing surface, and a light-
receiving element for receiving scattered light emit-
ted from the light-emitting element and scattered in
the outside of the cuff through the pressing surface,
the light-emitting element and the light-receiving el-
ement being provided in the case,
wherein the pressing surface is transparent or semi-
transparent for the light emitted by the light-emitting
element and for the scattered light received by the
light-receiving element.

163.The cuff as claimed in any one of claims 148-159,
comprising a light-emitting element on a surface of
the cuff.

164.The cuff as claimed in any one of claims 148-159,
comprising a light-receiving element on a surface of
the cuff.

165.The cuff as claimed in any one of claims 148-159,
comprising a light-emitting element and a light-re-
ceiving element on a surface of the cuff.

166.The cuff as claimed in any one of claims 148-159,
comprising a light-emitting element on a back sur-
face of the cuff.

167.The cuff as claimed in any one of claims 148-159,
comprising a light-receiving element on a back sur-
face of the cuff.

168.The cuff as claimed in any one of claims 148-159,
comprising a light-emitting element and a light-re-
ceiving element on a back surface of the cuff.

169.A living body information detection circuit compris-
ing:

a light-emitting element for irradiating a part of
a living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body to detect a pulse waveform;
and
a light shielding structure for limiting an angle of
light entering the light-receiving element in front
of the light-receiving element.

170.The living body information detection circuit as
claimed in claim 169, wherein the light shielding
structure is a hood provided in front of the light-re-
ceiving element.

171.The living body information detection circuit as
claimed in claim 169, wherein the light shielding
structure is a light shielding structure including an
aperture provided in front of the light-receiving ele-
ment.

172.A living body information detection circuit compris-
ing:

a light-emitting element for irradiating a part of
a living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form; and
a lens for concentrating scattered light, in the
scattered light, from a particular position of the
living body onto a light-receiving surface of the
light-receiving element.

173.A living body information detection circuit compris-
ing:

a light-emitting element for irradiating a part of
the living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form; and
a light shielding structure, provided in front of
the light-emitting element, for limiting an angle
of outgoing light from the light-emitting element.

174.The living body information detection circuit as
claimed in claim 173, wherein the light shielding
structure is a hood provided in front of the light-emit-
ting element.

175.The living body information detection circuit as
claimed in claim 173, wherein the light shielding
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structure is a the light shielding structure including
an aperture provided in front of the light-emitting el-
ement.

176.A living body information detection circuit compris-
ing:

a light-emitting element for irradiating a part of
a living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form; and
a lens, in front of the light-receiving element, for
concentrating outgoing light from the light-emit-
ting element onto a particular position.

177.A living body information detection circuit compris-
ing:

an edge emitting laser for irradiating a part of a
living body with irradiating light; and
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form.

178.A living body information detection circuit compris-
ing:

a vertical cavity surface emitting laser for irradi-
ating a part of a living body with irradiating light;
and
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form.

179.A living body information measurement apparatus
comprising:

U-shaped arms for pinching a part of an ear part;
a cuff for applying a pressure on the part of the
ear part, the cuff being provided on the inside of
one arm; and
the living body information detection circuit as
claimed in any one of claims 169-178,
wherein the living body information detection cir-
cuit is embedded in the cuff.

180.A living body information measurement apparatus
comprising:

U-shaped arms for pinching a part of an ear part;
cuffs for applying a pressure on the part of the
ear part, the cuffs being provided on the arms
respectively; and
the living body information detection circuit as

claimed in any one of claims 169-178,
wherein the light-emitting element of the living
body information detection circuit is embedded
in one cuff, and the light-receiving element of
the living body information detection circuit is
embedded in another cuff.

Amended claims under Art. 19.1 PCT

1. A blood-pressure meter comprising:

a pressure applying part for applying a pressure
on a part of an ear part; and
a detection part for detecting a pulse wave at
the part of the ear part.

2. The blood-pressure meter as claimed in claim 1,
wherein the part of the ear part is a part of an external
ear.

3. The blood-pressure meter as claimed in claim 2,
wherein the part of the external ear is a part of an
auricle.

4. The blood-pressure meter as claimed in claim 3,
wherein the part of the auricle is a tragus.

5. The blood-pressure meter as claimed in claim 2,
wherein the part of the external ear is an external
auditory meatus.

6. The blood-pressure meter as claimed in claim 1,
wherein the part of the ear part is a periphery of an
external ear.

7. The blood-pressure meter as claimed in claim 6,
wherein the periphery of the external ear is a periph-
ery of a base of an auricle in a temporal region.

8. The blood-pressure meter as claimed in claim 7,
wherein the periphery of the base of the auricle in
the temporal region is a periphery of a tragus in the
temporal region.

9. The blood-pressure meter as claimed in any one of
claims 1-8, wherein the pressure applying part in-
cludes a mechanism using an air pressure or an ac-
tuator.

10. The blood-pressure meter as claimed in any one of
claims 1-8, wherein the detection part includes at
least one of a photoelectric sensor having a light-
emitting element and a light-receiving element, a
pressure detection mechanism, a vibration sensor,
and a Korotkov sound detection mechanism.

11. A blood-pressure meter comprising:
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a pressure applying part for applying a pressure
on a first part of a living body;
a detection part for detecting a pulse wave at
the first part;
a pressure applying part for applying a pressure
on a second part of the living body; and
a detection part for detecting a pulse wave at
the second part,
wherein a blood vessel existing in the first part
is thicker than a blood vessel existing in the sec-
ond part.

12. The blood-pressure meter as claimed in claim 11,
wherein at least one of the blood vessel existing in
the first part and the blood vessel existing in the sec-
ond part is a blood vessel in an ear part.

13. A living body information collecting apparatus,
wherein a part of the living body information collect-
ing apparatus includes a shape composed of a cyl-
inder, a cone, a prism, a pyramid, a truncated cone
or a truncated pyramid, the living body information
collecting apparatus comprising:

a sensing part for collecting living body informa-
tion.

14. The living body information collecting apparatus as
claimed in claim 13, the living body information col-
lecting apparatus including a hollow part, that is a
route of sound, in the axial orientation of the cylinder,
the cone, the prism, the pyramid, the truncated cone
or the truncated pyramid.

15. The living body information collecting apparatus as
claimed in claim 13, wherein the sensing part in-
cludes a blood pressure sensor; and
the blood pressure sensor includes at least a pair of
an light-emitting element and a light-receiving ele-
ment, and a pressure applying part.

16. A living body information collecting apparatus having
a shape suitable for being worn in an external ear or
an external auditory meatus of a human, comprising:

a sensing part for collecting living body informa-
tion from the external ear or the external auditory
meatus.

17. The living body information collecting apparatus as
claimed in claim 13 or 16, the living body information
collecting apparatus further comprising a hollow part
that is a route of sound when the living body infor-
mation collecting apparatus is worn in the external
ear or the external auditory meatus.

18. The living body information collecting apparatus as
claimed in claim 16, wherein the shape is formed

based on a shape of the external ear or the external
auditory meatus of the human.

19. The living body information collecting apparatus as
claimed in claim 13 or 16, further comprising:

a drive control part for drive-controlling the sens-
ing part and processing a signal from the sens-
ing part.

20. The living body information collecting apparatus as
claimed in claim 19, further comprising:

a transmission part for transmitting information
processed by the drive control part.

21. The living body information collecting apparatus as
claimed in claim 20, further comprising a power
source part for supplying power to at least one of the
sensing part, the drive control part and the transmis-
sion part.

22. The living body information collecting apparatus as
claimed in claim 13 or 16, wherein the sensing part
includes at least one of a blood pressure sensor, a
body temperature sensor, a pulse sensor, a posture
sensor, an acceleration sensor, a blood oxygen lev-
els sensor, and an electroencephalogram sensor.

23. The living body information collecting apparatus as
claimed in claim 13 or 16, further comprising a sus-
pension part for suspending the living body informa-
tion collecting apparatus from the external ear.

24. The living body information collecting apparatus as
claimed in claim 13 or 16, wherein the sensing part
includes a blood pressure sensor; and
the blood pressure sensor includes a detection part
for detecting a pulse wave and a pressure applying
part.

25. The living body information collecting apparatus as
claimed in claim 24, wherein the pressure applying
part includes a mechanism using an air pressure or
an actuator.

26. The living body information collecting apparatus as
claimed in claim 25, wherein the pressure applying
part is provided with a concave part, around a mem-
ber forming the shape, that is formed like a concentric
circle with respect to an axis of the member, and
provided with an air receiver composed of an elastic
member placed at the concave part,
wherein, when air is supplied and released in the air
receiver via a pressure applying pipe, the elastic
member is displaced to the outside in the diameter
direction of the member forming the shape so that
the elastic member pressurizes the meatal wall.
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27. The living body information collecting apparatus as
claimed in claim 24, wherein the detection part in-
cludes at least one of a photoelectric sensor includ-
ing a light-emitting element and a light-receiving el-
ement, a pressure detection mechanism, a vibration
sensor, and a Korotkov sound detection mechanism.

28. A living body information collecting system compris-
ing a portable terminal and a living body information
collecting apparatus,
the living body information collecting apparatus com-
prising:

a sensing part for collecting living body informa-
tion from an external auditory meatus;
a drive control part for drive-controlling the sens-
ing part and processing a signal from the sens-
ing part; and
a transmission part for transmitting information
processed by the drive control part,
the portable terminal comprising:
a terminal receive part for receive-processing
information from the transmission part; and
a display part for displaying information from the
terminal receive part.

29. The living body information collecting system as
claimed in claim 28, wherein a part of the living body
information collecting apparatus includes a shape
composed of a cylinder, a cone, a prism, a pyramid,
a truncated cone or a truncated pyramid.

30. The living body information collecting system as
claimed in claim 28, wherein the living body informa-
tion collecting apparatus has a shape suitable for
being worn in an external ear or an external auditory
meatus of a human.

31. The living body information collecting system as
claimed in claim 28, wherein the living body informa-
tion collecting apparatus includes a shape com-
posed of a frame part including a first arm and a
second arm that are opposed to each other.

32. A living body information collecting system compris-
ing a portable terminal and a living body information
collecting apparatus,
the living body information collecting apparatus com-
prising:

a sensing part for collecting living body informa-
tion from an external auditory meatus;
a drive control part for drive-controlling the sens-
ing part and processing a signal from the sens-
ing part; and
a transmission part for transmitting information
processed by the drive control part,
the portable terminal comprising:

a terminal receive part for receive-processing
information from the transmission part; and
a communication part for transmitting a signal
from the terminal receive part to an information
processing apparatus via a communication net-
work.

33. The living body information collecting system as
claimed in claim 28 or 32, wherein the transmission
part is a wireless transmission part for transmitting
a signal by wireless, and the terminal receive part is
a wireless terminal receiving part for receiving a sig-
nal by wireless.

34. The living body information collecting system as
claimed in any one of claims 28-33,
wherein information processed by the drive control-
ling part includes at least one of blood pressure,
pulse, body temperature, posture, acceleration,
blood oxygen level and electroencephalogram.

35. The living body information collecting system as
claimed in claim 34, wherein a part of the living body
information collecting apparatus includes a shape
composed of a cylinder, a cone, a prism, a pyramid,
a truncated cone or a truncated pyramid.

36. The living body information collecting system as
claimed in claim 34, wherein the living body informa-
tion collecting apparatus has a shape suitable for
being worn in an external ear or an external auditory
meatus of a human.

37. The living body information collecting system as
claimed in claim 34, wherein the living body informa-
tion collecting apparatus includes a shape com-
posed of a frame part including a first arm and a
second arm that are opposed to each other.

38. The living body information collecting system as
claimed in claim 34, wherein the portable terminal
further comprises a display part for displaying infor-
mation from the terminal receive part.

39. The living body information collecting system as
claimed in claim 34, wherein the communication part
further comprises a function for receive-processing
information from the information processing appara-
tus via the communication network.

40. The living body information collecting system as
claimed in claim 39, wherein the display part further
comprises a function for displaying information from
the information processing apparatus.

41. The living body information collecting system as
claimed in claim 39, wherein the portable terminal
further comprising a terminal transmission part for
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transmitting the information from the information
processing apparatus to the living body information
collecting apparatus, and
the living body information collecting apparatus com-
prises:

a receive part for receive-processing informa-
tion from the terminal transmission part; and
a sound part for transmitting information from
the receive part by sound.

42. The living body information collecting apparatus as
claimed in claim 13 or 16, wherein the living body
information collecting apparatus further comprises a
speaker part.

43. The living body information collecting apparatus as
claimed in claim 42, wherein the living body informa-
tion collecting apparatus further comprises means
for causing the speaker part to generate measured
living body information.

44. The living body information collecting apparatus as
claimed in claim 42, wherein the living body informa-
tion collecting apparatus further comprises means
for causing the speaker part to generate sound for
reporting start of measurement of living body infor-
mation to a subject.

45. The living body information collecting apparatus as
claimed in claim 42, wherein the living body informa-
tion collecting apparatus further comprises means
for causing the speaker part to generate sound for
reporting, to a subject, information indicating that
measurement of living body information is underway.

46. The living body information collecting apparatus as
claimed in claim 42, wherein the living body informa-
tion collecting apparatus further comprises means
for causing the speaker part to generate a music.

47. The living body information collecting apparatus as
claimed in any one of claims 43-46,
wherein the living body information collecting appa-
ratus further comprises means for setting time at
which the speaker part does not generate sound.

48. The living body information collecting apparatus as
claimed in any one of claims 43-46,
wherein the living body information collecting appa-
ratus further comprises a volume control that can
change a sound level of the sound generated by the
speaker part.

49. The living body information collecting apparatus as
claimed in any one of claims 43-46,
wherein the living body information collecting appa-
ratus further comprises:

means for measuring an external sound level;
and
means for changing a sound level of the sound
generated by the speaker part according to the
external sound level.

50. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm that are opposed to each other;
a pressure applying part provided on at least
one of a side of the first arm opposed to the
second arm and a side of the second arm op-
posed to the first arm; and
a detection part for detecting a pulse wave.

51. The blood-pressure meter as claimed in claim 50,
wherein the pressure applying part includes a mech-
anism using an air pressure or an actuator.

52. The blood-pressure meter as claimed in claim 50,
wherein the detection part includes at least one of a
photoelectric sensor including a light-emitting ele-
ment and a light-receiving element, a pressure de-
tection mechanism, a vibration sensor, and a Korotk-
ov sound detection mechanism.

53. The blood-pressure meter as claimed in claim 50,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
between the first arm and the second arm.

54. The blood-pressure meter as claimed in claim 50,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light, wherein the
pair of the light-emitting element and the light-receiv-
ing element is provided on one of the side of the first
arm opposed to the second arm or the side of the
second arm opposed to the first arm.

55. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
a pressure applying part for applying a pressure
on the part of the ear part, the pressure applying
part being provided on a side of the first arm
opposed to the second arm; and
a detection part for detecting a pulse wave at
the part of the ear part.

56. The blood-pressure meter as claimed in claim 55,
wherein the pressure applying part includes a mech-
anism using an air pressure or an actuator.

57. The blood-pressure meter as claimed in claim 55,
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wherein the detection part includes at least one of a
photoelectric sensor including a light-emitting ele-
ment and a light-receiving element, a pressure de-
tection mechanism, a vibration sensor, and a Korotk-
ov sound detection mechanism.

58. The blood-pressure meter as claimed in claim 55,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
between the pressure applying part and the second
arm.

59. The blood-pressure meter as claimed in claim 55,
further comprising:

a fixing part to be fixed to the part of the ear part,
the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part.

60. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
a first pressure applying part for applying a pres-
sure on the part of the ear part, the first pressure
applying part being provided on the inside of the
first arm;
a second pressure applying part for applying a
pressure on the part of the ear part, the second
pressure applying part being provided on the in-
side of the second arm; and
a detection part for detecting a pulse wave at
the part of the ear part.

61. The blood-pressure meter as claimed in claim 60,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the first pres-
sure applying part and the second pressure applying
part.

62. The blood-pressure meter as claimed in claim 55,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the pair of the light-emitting ele-
ment and the light-receiving element being provided
in the pressure applying part or on the inside of the
second arm.

63. The blood-pressure meter as claimed in claim 55,
the blood-pressure meter further comprising:

a fixing part to be fixed to the part of the ear part,
the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part,
wherein the detection part includes a pair of a
light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted
to the part of the ear part, the pair of the light-
emitting element and the light-receiving element
being provided in the pressure applying part or
the fixing part.

64. The blood-pressure meter as claimed in claim 60,
wherein the detection part includes at least a pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the pair of the light-emitting ele-
ment and the light-receiving element being provided
in the first pressure applying part of the first arm or
in the second pressure applying part of the second
arm.

65. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
a first pressure applying part for applying a pres-
sure on the part of the ear part, the first pressure
applying part being provided on the inside of the
first arm;
a second pressure applying part for applying a
pressure on the part of the ear part, the second
pressure applying part being provided on the in-
side of the first arm;
a first detection part, for detecting a pulse wave,
corresponding to the first pressure applying part;
and
a second detection part, for detecting a pulse
wave, corresponding to the second pressure ap-
plying part.

66. The blood-pressure meter as claimed in claim 65,
wherein a pressure can be applied independently to
each of the first pressure applying part and the sec-
ond pressure applying part provided on the inside of
the first arm.

67. The blood-pressure meter as claimed in claim 65,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the first pres-
sure applying part and the second arm, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
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through the part of the ear part between the second
pressure applying part and the second arm.

68. The blood-pressure meter as claimed in claim 67,
further comprising:

a fixing part to be fixed to the part of the ear part,
the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part.

69. A blood-pressure meter comprising:

a frame part including a first arm and a second
arm for pinching a part of an ear part;
first pressure applying parts for applying a pres-
sure on the part of the ear part, the first pressure
applying parts being provided on the inside of
the first arm and the inside of the second arm
respectively;
second pressure applying parts for applying a
pressure on the part of the ear part, the first pres-
sure applying parts being provided on the inside
of the first arm and the inside of the second arm
respectively;
a first detection part, for detecting a pulse wave,
corresponding to the first pressure applying
parts; and
a second detection part, for detecting a pulse
wave, corresponding to the second pressure ap-
plying parts.

70. The blood-pressure meter as claimed in claim 69,
wherein a pressure can be applied independently to
each of the first pressure applying parts and the sec-
ond pressure applying parts provided on the inside
of the first arm and on the inside of the second arm.

71. The blood-pressure meter as claimed in claim 65,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the first pres-
sure applying part on the first arm and the first pres-
sure applying part on the second arm, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring transmittance of light transmitted
through the part of the ear part between the second
pressure applying part on the first arm and the sec-
ond pressure applying part on the second arm.

72. The blood-pressure meter as claimed in claim 65,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the

part of the ear part, the first pair of the light-emitting
element and the light-receiving element being pro-
vided in the first pressure applying part or in the sec-
ond arm, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the second pair of the light-emit-
ting element and the light-receiving element being
provided in the second pressure applying part or in
the second arm.

73. The blood-pressure meter as claimed in claim 72,
further comprising:

a fixing part to be fixed to the part of the ear part,
the fixing part being provided on the inside of
the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part.

74. The blood-pressure meter as claimed in claim 69,
wherein the first detection part includes a first pair
of a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the first pair of the light-emitting
element and the light-receiving element being pro-
vided in the first pressure applying part in the first
arm side or in the first pressure applying part in the
second arm side, and
the second detection part includes a second pair of
a light-emitting element and a light-receiving ele-
ment for measuring reflectance of light emitted to the
part of the ear part, the second pair of the light-emit-
ting element and the light-receiving element being
provided in the second pressure applying part in the
first arm side or in the second pressure applying part
in the second arm side.

75. The blood-pressure meter as claimed in claim 60,
further comprising:

a fixing part to be fixed to the part of the ear part
via the second pressure applying part, the fixing
part being provided on the inside of the second
arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part via the second
pressure applying part.

76. The blood-pressure meter as claimed in claim 69,
further comprising:

a fixing part to be fixed to the part of the ear part
via the first pressure applying part and the sec-
ond pressure applying part, the fixing part being
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provided on the inside of the second arm; and
a fixing adjustment part that is provided with the
fixing part at its top and that pushes the fixing
part to the part of the ear part via the first pres-
sure applying part and the second pressure ap-
plying part.

77. The blood-pressure meter as claimed in claim 59,
the fixing adjustment part including a screw mecha-
nism for pushing the fixing part to the part of the ear
part.

78. The blood-pressure meter as claimed in claim 59,
the fixing adjustment part including a spring fixing
mechanism for pushing the fixing part to the part of
the ear part.

79. The blood-pressure meter as claimed in any one of
claims 50-78, the frame part further including a semi-
elliptic fixing mechanism in which both ends are in-
curved so that the blood-pressure meter can be worn
on the base of the external ear.

80. The blood-pressure meter as claimed in any one of
claims 50-78, the frame part further comprising a
suspension mechanism for suspending the blood-
pressure meter from a temple of eyeglasses.

81. The blood-pressure meter as claimed in any one of
claims 50-78, further comprising:

a pressure control part for controlling a pressure
to be applied to the pressure applying part;
a pressure sensor for detecting the pressure in
the pressure applying part; and
a drive circuit for driving the detection part.

82. The blood-pressure meter as claimed in claim 81,
further comprising:

a signal processing circuit for processing a sig-
nal from the detection part.

83. The blood-pressure meter as claimed in any one of
claims 50-78, wherein the part of the ear part is a
part of an auricle and a periphery of the auricle.

84. The blood-pressure meter as claimed in any one of
claims 50-78, wherein the part of the auricle is a part
of a tragus and a periphery of the tragus.

85. A living body information detection apparatus for de-
tecting living body information at an auricle of a hu-
man body, wherein the living body information de-
tection apparatus has a shape that follows a cartilage
of the auricle in a periphery of a concha auriculae.

86. A living body information detection apparatus for de-

tecting living body information at an auricle of a hu-
man body, wherein the living body information de-
tection apparatus has a shape that follows the auricle
in a periphery of a concha auriculae.

87. The living body information detection apparatus as
claimed in claim 85, wherein the shape that follows
the cartilage of the auricle is a shape that follows an
antihelix.

88. The living body information detection apparatus as
claimed in claim 86, wherein the shape that follows
the auricle is a shape that follows the concha auric-
ulae and an antihelix.

89. The living body information detection apparatus as
claimed in claim 85, wherein the shape that follows
the cartilage of the auricle is a shape that follows an
antihelix and a lamina of tragus.

90. The living body information detection apparatus as
claimed in claim 86, wherein the shape that follows
the auricle is a shape that follows the concha auric-
ulae, a tragus, an antitragus and an antihelix.

91. The living body information detection apparatus as
claimed in claim 86, wherein the shape that follows
the auricle is a shape that follows the concha auric-
ulae, a tragus, a crus helicis, a crus anthelicis, an
antihelix, an antitragus and a cavity of the concha.

92. The living body information detection apparatus as
claimed in claim 85, wherein the shape of the living
body information detection apparatus also follows
an outer surface of a lamina of tragus, and covers
the tragus with an inside part and an outside part,
wherein the inside part touches the tragus from the
inside of the lamina of tragus and
wherein the outside part touches the tragus from the
outer side of the lamina of tragus.

93. The living body information detection apparatus as
claimed in claim 86, wherein the shape of the living
body information detection apparatus also follows
an outer surface of the tragus, and covers the tragus
with an inside part and an outside part, wherein the
inside part touches the tragus from the inside of the
tragus and wherein the outside part touches the tra-
gus from the outer side of the tragus.

94. The living body information detection apparatus as
claimed in any one of claims 85-93, comprising:

a light-emitting element for causing output light
to enter a living body tissue of the auricle; and
a light-receiving element for receiving scattered
light from the living body tissue.
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95. The living body information detection apparatus as
claimed in any one of claims 85-93, comprising:

a pressure applying part for applying a pressure
on a part of an auricle; and
a detection part for detecting a pulse wave at
the part of the auricle.

96. The living body information detection apparatus as
claimed in claim 95, wherein the pressure applying
part includes a mechanism using an air pressure or
an actuator.

97. The living body information detection apparatus as
claimed in claim 95, wherein the detection part in-
cludes at least one of a photoelectric sensor includ-
ing a light-emitting element and a light-receiving el-
ement, a pressure detection mechanism, a vibration
sensor, and a Korotkov sound detection mechanism.

98. The living body information detection apparatus as
claimed in claim 92 or 93, further comprising:

a cuff, provided in the inside part, for applying a
pressure on the tragus;
a light-emitting element, provided in the cuff, for
causing output light to enter a living body tissue
of the auricle;
a light-receiving element, provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

99. The living body information detection apparatus as
claimed in claim 92 or 93, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the cuff, for
causing output light to enter a living body tissue
of the auricle;
a light-receiving element, provided in the outside
part or in the cuff, for receiving scattered light
from the living body tissue; and
an air pipe for supplying and releasing air in the
cuff.

100.The living body information detection apparatus as
claimed in claim 87 or 88, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the inside
part, for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the inside
part, for receiving scattered light from the living

body tissue; and
an air pipe for supplying and releasing air in the
cuff.

101.The living body information detection apparatus as
claimed in claim 92 or 93, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the cuff, for
causing output light to enter a living body tissue
of the auricle;
a light-receiving element, provided in the inside
part or in the cuff, for receiving scattered light
from the living body tissue; and
an air pipe for supplying and releasing air in the
cuff.

102.The living body information detection apparatus as
claimed in claim 92 or 93, further comprising:

a cuff, provided in the outside part, for applying
a pressure on the tragus;
a light-emitting element, provided in the inside
part or in the cuff, for causing output light to enter
a living body tissue of the auricle;
a light-receiving element, provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

103.The living body information detection apparatus as
claimed in claim 92 or 93, further comprising:

a cuff, provided in the inside part, for applying a
pressure on the tragus;
a light-emitting element, provided in the outside
part, for causing output light to enter a living body
tissue of the auricle;
a light-receiving element, provided in the outside
part, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
cuff.

104.The living body information detection apparatus as
claimed in claim 92 or 93, further comprising:

a first cuff, provided in the inside part, for apply-
ing a pressure on the tragus;
a second cuff, provided in the outside part, for
applying a pressure on the tragus;
a light-emitting element for causing output light
to enter a living body tissue of the auricle and a
light-receiving element for receiving scattered
light from the living body tissue, the light-emitting
element and the light-receiving element being
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provided in the first cuff or in the second cuff; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

105.The living body information detection apparatus as
claimed in claim 92 or 93, further comprising:

a first cuff, provided in the inside part, for apply-
ing a pressure on the tragus;
a second cuff, provided in the outside part, for
applying a pressure on the tragus;
a light-emitting element, provided in the first cuff
or in the second cuff, for causing output light to
enter a living body tissue of the auricle;
a light-receiving element, provided in another
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

106.The living body information detection apparatus as
claimed in any one of claims 98, 99, 101, 102, 104
and 105, wherein the light-emitting element or the
light-receiving element is fixed to an inner surface
on the tragus side or an outer surface on the tragus
side of the cuff, the first cuff or the second cuff.

107.The living body information detection apparatus as
claimed in any one of claims 85-93, further compris-
ing a fixing mechanism for suspending the living
body information detection apparatus from the base
of the auricle.

108.A living body information detection apparatus, com-
prising:

a pair of arms opposed to each other;
a spindle for connecting between the arms of
the pair at each end of the arms;
a distance variable mechanism, provided in the
spindle, for adjusting an interval between the
other ends of the pair of arms; and
a detection part, for detecting living body infor-
mation, attached to the other end of at least one
arm of the pair of arms on a side opposed to
another arm.

109.The living body information detection apparatus as
claimed in claim 108, further comprising:

a rotation mechanism for rotating at least one
arm of the pair of arms around the spindle as a
center axis.

110.The living body information detection apparatus as
claimed in claim 108, wherein the detection part is
mounted on the top of an adjustment screw attached
to a screw hole passing through the other end of the

arm.

111.The living body information detection apparatus as
claimed in claim 108, wherein at least one arm of the
pair of arms is variable in length from the spindle to
the other end.

112.The living body information detection apparatus as
claimed in claim 108, wherein the pair of arms is
configured so as to pinch a part of an ear part of a
human body with an arm placed on one side of the
part of the ear part and an arm placed on another
side of the part of the ear part.

113.The living body information detection apparatus as
claimed in claim 112, wherein the part of the ear part
is a part of an auricle and a periphery of the auricle.

114.The living body information detection apparatus as
claimed in claim 113, wherein the part of the auricle
is a part of a tragus and a periphery of the tragus.

115.The living body information detection apparatus as
claimed in claim 108, wherein one arm of the pair of
arms has a shape, on an opposite side of a side
opposed to another arm of the pair of arms, that fol-
lows the concha auriculae or the cavity of the concha
of the human body

116.The living body information detection apparatus as
claimed in claim 108, wherein one arm of the pair of
arms is provided with a cushion on an opposite side
of a side opposed to another arm of the pair of arms.

117.The living body information detection apparatus as
claimed in claim 108, further comprising an ear sus-
pension for suspending the living body information
detection apparatus from a base of the auricle of the
human body.

118.The living body information detection apparatus as
claimed in claim 117, wherein the ear suspension is
detachable from a main body of the living body in-
formation detection apparatus.

119.The living body information detection apparatus as
claimed in claim 117, wherein the ear suspension
and the cushion pull against each other using a force
of magnets.

120.The living body information detection apparatus as
claimed in claim 108, comprising a light shielding
cover for shielding at least the detection part from
the outside.

121.The living body information detection apparatus as
claimed in claim 108, comprising a light shielding
cover for shielding at least the detection part and the
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part of the ear part from the outside.

122.The living body information detection apparatus as
claimed in claim 108, further comprising a pressure
applying part.

123.The living body information detection apparatus as
claimed in claim 122, wherein the pressure applying
part is for applying a pressure on the part of the ear
part.

124.The living body information detection apparatus as
claimed in claim 122, wherein the pressure applying
part includes a mechanism using an air pressure or
an actuator.

125.The living body information detection apparatus as
claimed in claim 122, wherein the detection part in-
cludes at least one of a photoelectric sensor includ-
ing a light-emitting element and a light-receiving el-
ement, a pressure detection mechanism, a vibration
sensor, and a Korotkov sound detection mechanism.

126.The living body information detection apparatus as
claimed in any one of claims 108-125, further com-
prising a speaker, in the pair of arms, for transmitting
a sound signal.

127.The living body information detection apparatus as
claimed in any one of claims 108-125,
wherein the detection part is a light-emitting element
for causing output light to enter a living body tissue
of the auricle and a light-receiving element for re-
ceiving scattered light from the living body tissue.

128.The living body information detection apparatus as
claimed in claim 122, wherein the pressure applying
part is attached to the other end of at least one arm
of the pair of arms on a side opposed to another arm.

129.The living body information detection apparatus as
claimed in claim 128, wherein the pressure applying
part is a cuff, and the living body information detec-
tion apparatus further comprises an air pipe for sup-
plying and releasing air in the cuff, and the air pipe
is shaped like an ear suspension for suspending from
the base of the auricle of the human body.

130.The living body information detection apparatus as
claimed in claim 129, comprising a pinching part, on
the air pipe, for fixing the air pipe to the earlobe.

131.The living body information detection apparatus as
claimed in claim 123, wherein the pressure applying
part includes at least one cuff, and a projected shape
obtained by projecting the cuff to a contacting part
of the ear part is round, elliptic, or rounded quadran-
gular.

132.The living body information detection apparatus as
claimed in claim 131, wherein the at least one cuff
includes a cuff in which the diameter or the minor
axis of the round shape or the elliptic shape is equal
to or less than 11mm.

133.The living body information detection apparatus as
claimed in claim 123, wherein the part of the ear part
is a part of an auricle and a periphery of the auricle.

134.The living body information detection apparatus as
claimed in claim 133, wherein the part of the auricle
and the periphery of the auricle is a part of a tragus
and a periphery of the tragus.

135.The living body information detection apparatus as
claimed in claim 128, wherein the pressure applying
part is a cuff, and the part of the ear part is a tragus,
wherein the cuff includes the detection part on the
inside of a surface contacting the tragus, and a part,
of the cuff, contacting the detection part is composed
of a transparent material, and other parts of the cuff
are composed of a light-shielding material or a dark
material.

136.The living body information detection apparatus as
claimed in claim 128, wherein the pressure applying
part is a cuff, the part of the ear part is a tragus, and
the detection part is fixed to a surface of the cuff
contacting the tragus.

137.The living body information detection apparatus as
claimed in claim 108, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on the inside or the
outside of the tragus of the human body, and on
a side opposed to another arm placed on the
other side of the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part and that is provided in the cuff, for
causing output light to enter a living body tissue
of an auricle;
a light-receiving element, that is a part of the
detection part and that is provided in the cuff,
for receiving scattered light from the living body
tissue; and
an air pipe for supplying and releasing air in the
cuff.

138.The living body information detection apparatus as
claimed in claim 108, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on one side of the
inside and the outside of the tragus of the human
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body, and provided on a side opposed to another
arm placed on the other side of the tragus of the
human body;
a light-emitting element, that is a part of the de-
tection part, for causing output light to enter a
living body tissue of an auricle, the light-emitting
element being provided on the other end of an
arm, in the pair of arms, placed on the other side
of the tragus of the human body, and provided
on a side opposed to another arm placed on the
one side of the tragus of the human body;
a light-receiving element, that is a part of the
detection part, for receiving scattered light from
the living body tissue, the light-receiving ele-
ment being provided on the other end of an arm,
in the pair of arms, placed on the other side of
the tragus of the human body, and provided on
a side opposed to another arm placed on the
one side of the tragus of the human body; and
an air pipe for supplying and releasing air in the
cuff.

139.The living body information detection apparatus as
claimed in claim 108, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
in the pair of arms, placed on one side of the
inside and the outside of the tragus of the human
body, and provided on a side opposed to another
arm placed on the other side of the tragus of the
human body;
a light-emitting element, that is a part of the sen-
sor and that is provided in the cuff, for causing
output light to enter a living body tissue of an
auricle;
a light-receiving element, that is a part of the
sensor, for receiving scattered light from the liv-
ing body tissue, the light-receiving element be-
ing provided on the other end of an arm, in the
pair of arms, placed on the other side of the tra-
gus of the human body, and provided on a side
opposed to another arm placed on the one side
of the tragus of the human body; and
an air pipe for supplying and releasing air in the
cuff.

140.The living body information detection apparatus as
claimed in claim 108, further comprising:

a cuff for applying a pressure on a tragus, the
cuff being provided on the other end of an arm,
of the pair of arms, placed on one side of the
inside and the outside of the tragus of the human
body, and provided on a side opposed to another
arm placed on the other side of the tragus of the
human body;
a light-emitting element, that is a part of the de-

tection part, for causing output light to enter a
living body tissue of an auricle, the light-emitting
element provided on the other end of an arm, of
the pair of arms, placed on the other side of the
tragus of the human body, and provided on a
side opposed to another arm placed on the one
side of the tragus of the human body;
a light-receiving element, that is a part of the
sensor and that is provided in the cuff, for re-
ceiving scattered light from the living body tis-
sue; and
an air pipe for supplying and releasing air in the
cuff.

141.The living body information detection apparatus as
claimed in claim 108, further comprising:

a first cuff for applying a pressure on a tragus,
the cuff being provided on the other end of the
arm, of the pair of arms, placed on the outside
of the tragus of the human body, and on a side
opposed to another arm placed on the inside of
the tragus of the human body;
a second cuff for applying a pressure on the tra-
gus, the cuff being provided on the other end of
the arm, of the pair of arms, placed on the inside
of the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part, for causing output light to enter a
living body tissue of an auricle, and a light-re-
ceiving element, that is a part of the detection
part, for receiving scattered light from the living
body tissue, the light-emitting element and the
light-receiving element being provided in the first
cuff or the second cuff; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

142.The living body information detection apparatus as
claimed in claim 108, further comprising:

a first cuff for applying a pressure on a tragus,
the cuff being provided on the other end of the
arm, of the pair of arms, placed on the outside
of the tragus of the human body, and on a side
opposed to another arm placed on the inside of
the tragus of the human body;
a second cuff for applying a pressure on the tra-
gus, the cuff being provided on the other end of
the arm, of the pair of arms, placed on the inside
of the tragus of the human body, and on a side
opposed to another arm placed on the outside
of the tragus of the human body;
a light-emitting element, that is a part of the de-
tection part and that is provided in one of the
first cuff and the second cuff, for causing output
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light to enter a living body tissue of an auricle;
a light-receiving element, that is a part of the
detection part and that is provided in the other
cuff, for receiving scattered light from the living
body tissue; and
an air pipe for supplying and releasing air in the
first cuff and the second cuff.

143.A cuff comprising:

a base composed of a non-elastic member;
an elastic member provided on one surface of
the base; and
an air supplying pipe,
wherein a pressing surface of the elastic mem-
ber swells only on the one surface by supplying
air from the air supplying pipe.

144.The cuff as claimed in claim 143, wherein the base
is plain-like or curved surface-like.

145.A cuff comprising:

a case in which one face is open;
an elastic member that covers the open face to
form a pressing surface on the face; and
an air supplying pipe provided to the case,
wherein the pressing surface swells by supply-
ing air from the air supplying pipe into the inside
of the cuff surrounded by the case and the elastic
member.

146.The cuff as claimed in claim 145,
wherein an outer shape of the pressing surface is
round, elliptic or rounded quadrangular.

147.The cuff as claimed in claim 145,
wherein the shape of the pressing surface is concave
in relation to the outside of the cuff.

148.The cuff as claimed in claim 145, wherein the shape
of the pressing surface is convex to the outside of
the cuff.

149.The cuff as claimed in claim 145,
wherein the shape of the pressing surface is flat.

150.The cuff as claimed in claim 145,
wherein the cuff includes slack between the pressing
surface and the case in the elastic member for ex-
panding or contracting a side part for supporting the
pressing surface in a movement direction of the
pressing surface.

151.The cuff as claimed in claim 150,
wherein an expansion ratio of the pressing surface
in the swelling direction of the pressing surface is
less than an expansion ratio of the slack in the swell-

ing direction.

152.The cuff as claimed in claim 150,
wherein thickness of a part that forms the pressing
surface in the elastic member is greater than thick-
ness of a part of the slack.

153.The cuff as claimed in claim 150,
wherein an elasticity of material of a part that forms
the pressing surface in the elastic member is smaller
than an elasticity of material of a part forming the
slack.

154.The cuff as claimed in claim 145,
wherein the side part of the elastic member is fixed
to an outer wall of the case by an elastic body.

155.The cuff as claimed in claim 145,
wherein the side part of the elastic member is fixed
to an outer wall of the case by elasticity of the side
part.

156.The cuff as claimed in claim 145,
wherein the side part of the elastic member is fixed
to an outer wall of the case by thermocompression
bonding.

157.The cuff as claimed in claim 145,
wherein the material of the elastic member is a ma-
terial having elasticity such as silicone resin, natural
rubber and butyl rubber, or general plastic material
such as polyethylene, polypropylene, polyvinyl chlo-
ride, polyvinyl acetate, or copolymer of these, or air-
tight cloth or paper obtained by coating nonwoven
fabric with polymer, wherein the material of the elas-
tic member passes light.

158.The cuff as claimed in any one of claims 143-155,
the cuff further comprising a light-emitting element,
in the inside of the case, for emitting light from the
inside of the cuff to the outside through the pressing
surface, wherein the pressing surface is transparent
or semitransparent for light emitted by the light-emit-
ting element.

159.The cuff as claimed in any one of claims 143-157,
the cuff further comprising a light-receiving element,
in the inside of the case, for receiving scattered light
scattered in the outside of the cuff through the press-
ing surface, wherein the pressing surface is trans-
parent or semitransparent for the scattered light re-
ceived by the light-receiving element.

160.The cuff as claimed in any one of claims 143-157,
the cuff further comprising a light-emitting element
for emitting light from the inside of the cuff to the
outside through the pressing surface, and a light-
receiving element for receiving scattered light emit-

207 208 



EP 1 671 578 A1

106

5

10

15

20

25

30

35

40

45

50

55

ted from the light-emitting element and scattered in
the outside of the cuff through the pressing surface,
the light-emitting element and the light-receiving el-
ement being provided in the case,
wherein the pressing surface is transparent or semi-
transparent for the light emitted by the light-emitting
element and for the scattered light received by the
light-receiving element.

161.The cuff as claimed in any one of claims 145-157,
comprising a light-emitting element on a surface of
the cuff.

162.The cuff as claimed in any one of claims 145-157,
comprising a light-receiving element on a surface of
the cuff.

163.The cuff as claimed in any one of claims 145-157,
comprising a light-emitting element and a light-re-
ceiving element on a surface of the cuff.

164.The cuff as claimed in any one of claims 145-157,
comprising a light-emitting element on a back sur-
face of the cuff.

165.The cuff as claimed in any one of claims 145-157,
comprising a light-receiving element on a back sur-
face of the cuff.

166.The cuff as claimed in any one of claims 145-157,
comprising a light-emitting element and a light-re-
ceiving element on a back surface of the cuff.

167.A living body information detection circuit compris-
ing:

a light-emitting element for irradiating a part of
a living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body to detect a pulse waveform;
and
a light shielding structure for limiting an angle of
light entering the light-receiving element in front
of the light-receiving element.

168.The living body information detection circuit as
claimed in claim 167, wherein the light shielding
structure is a hood provided in front of the light-re-
ceiving element.

169.The living body information detection circuit as
claimed in claim 167, wherein the light shielding
structure is a light shielding structure including an
aperture provided in front of the light-receiving ele-
ment.

170.A living body information detection circuit compris-

ing:

a light-emitting element for irradiating a part of
a living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form; and
a lens for concentrating scattered light, in the
scattered light, from a particular position of the
living body onto a light-receiving surface of the
light-receiving element.

171.A living body information detection circuit compris-
ing:

a light-emitting element for irradiating a part of
the living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form; and
a light shielding structure, provided in front of
the light-emitting element, for limiting an angle
of outgoing light from the light-emitting element.

172.The living body information detection circuit as
claimed in claim 171, wherein the light shielding
structure is a hood provided in front of the light-emit-
ting element.

173.The living body information detection circuit as
claimed in claim 171, wherein the light shielding
structure is a the light shielding structure including
an aperture provided in front of the light-emitting el-
ement.

174.A living body information detection circuit compris-
ing:

a light-emitting element for irradiating a part of
a living body with irradiating light;
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form; and
a lens, in front of the light-receiving element, for
concentrating outgoing light from the light-emit-
ting element onto a particular position.

175.A living body information detection circuit compris-
ing:

an edge emitting laser for irradiating a part of a
living body with irradiating light; and
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
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form.

176.A living body information detection circuit compris-
ing:

a vertical cavity surface emitting laser for irradi-
ating a part of a living body with irradiating light;
and
a light-receiving element for receiving scattered
light of the irradiating light scattered in the part
of the living body so as to detect a pulse wave-
form.

177.A living body information measurement apparatus
comprising:

U-shaped arms for pinching a part of an ear part;
a cuff for applying a pressure on the part of the
ear part, the cuff being provided on the inside of
one arm; and
the living body information detection circuit as
claimed in any one of claims 167-176,
wherein the living body information detection cir-
cuit is embedded in the cuff.

178.A living body information measurement apparatus
comprising:

U-shaped arms for pinching a part of an ear part;
cuffs for applying a pressure on the part of the
ear part, the cuffs being provided on the arms
respectively; and
the living body information detection circuit as
claimed in any one of claims 167-176,

wherein the light-emitting element of the living body
information detection circuit is embedded in one cuff,
and the light-receiving element of the living body in-
formation detection circuit is embedded in another
cuff.
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