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(57) ABSTRACT

There is provided an optical bioinstrumentation device, with
which measurement data reflect more correctly the informa-
tion inside the living body with less noise even the subject
moves when the information inside the living body is mea-
sured by using the light.

In the present invention, the means for fixing the part other
than the tips of the optical fibers for irradiation and detection
on the fixing member which is to fix the tips of the optical fiber
for irradiation and detection on the subject, or, the means for
fixing the optical fiber is fixed on the fixing member which is
to fix the end of the optical fiber on the subject, or the means
for fixing the optical fiber at two or more positions on the
subject.
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[Figure 2]
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[Figure 12]
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[Figure 14]
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[Figure 16]
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[Figure 17]
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[Figure 18]
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[Figure 20]

702

708

[Figure 21]

702

1033

103"—{ 1031
e

J

1032 >_.__ 701

104

708 W %

NN
G

7
iz /A,




Patent Application Publication Apr. 2,2009 Sheet 15 of 21 US 2009/0088616 A1




Patent Application Publication Apr. 2,2009 Sheet 16 of 21 US 2009/0088616 A1

[Figure 24]
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[Figure 25]

—
N

I L L

0 10 20 30 40 50 60 70 80
Time (s)

Detected power
(Relative value)
o

0.5

[Figure 26]

-
(&)

Detected power
(Relative value)
(o

0.5

0 10 20 30 40 50 60 70 80
Time (s)



Patent Application Publication Apr. 2,2009 Sheet 18 of 21 US 2009/0088616 A1

[Figure 27]
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[Figure 31]
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ULTRASONIC DIAGNOSTIC APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to an optical bioinstru-
mentation device, which measures the information inside the
living body by using light.

PRIOR ART

[0002] Theapparatuses which are able to measure the infor-
mation inside a living body in a simple procedure and without
giving hazardous damage to a living body are used in the
fields of clinical medicine and brain science. Among them,
the apparatus using light is extremely effective means. The
primary reason for the effectiveness of optical measurement
is that the oxygen metabolism inside the living body depends
on the concentrations of specific chromophores (hemoglobin,
cytochrome aa3, myoglobin and others), and that the concen-
trations of these chromophores can be calculated from the
light absorption amount. The second and the third reasons are
the simplicity in handling light with the use of optic fiber, and
the absence of hazardous effect on the living body as far as the
amount used is within the permissible limit of safety criteria.
[0003] Optical bioinstrumentation devices, which take
advantages of such optical measurement and use the light of
visual to infrared wavelengths to measure the information
inside the living body are described in patent documents, for
example Patent 1 or Patent Document 2. The optical bioin-
strumentation device described in such patent documents
generates light with semiconductor laser, guides the light thus
generated with optical fiber to irradiate upon a subject, detects
the light which transmits or reflects from the living body,
leads the light thus detected by the optic fiber to the photo
diode and obtains the information about the living body from
the detected amount of light, including blood circulation,
hemodynamics and changes in hemoglobin.

[0004] In order to realize such optical measurement, an
optical measurement probe which makes the optical fiber
contact with the subject is used. This probe comprises a light
irradiation part to irradiate light, a light detection part to
detect the light transmitted through or reflected from the
living body and a fixing member to fix the irradiation part and
the detection part by disposing them in a lattice-like or a
net-like arrangement. Also, the probe has a shape which
enables to make the light irradiation part and the light detec-
tion part contact the subject by using a belt, elastic cord, hair
band and the like. Examples of such optical measurement
probe are shown in Patent Document 3. Usually multiple
optical fibers are used, and the optical measurement probe
having a structure to bundle such multiple optical fibers are
described in Patent documents 4, 5, 6, 7, 8 and 9.

[Patent Document 1]

[0005] Japan Published unexamined patents application
No. Hei 09-98972

[Patent Document 2]

[0006] Japan Published unexamined patents application
No. Hei 09-149903

[Patent Document 3]

[0007] Japan Published unexamined patents application
No. Hei 08[J117209
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[Patent Document 4]

[0008] Japan Published unexamined patents application
No. 2001-286449

[Patent Document 5]

[0009] Japan Published unexamined patents application
No. 2002-11012

[Patent Document 6]

[0010] Japan Published unexamined patents application
No. 2003-322612

[Patent Document 7]

[0011] Japan Published unexamined patents application
No. 2004-205493

[Patent Document 8]

[0012] Japan Published unexamined patents application
No. 2004-248961

[Patent Document 9]

[0013] Japan Published unexamined utility model applica-
tion No. Hei 5-93403

OBIJECT TO BE ACHIEVED BY THE
INVENTION

[0014] In the optical measurement, unlike the case where
the subject to be measured is an inorganic sample, it is diffi-
cult to immobilize the subject, which is a living body, during
measurement. If the subject moves, the optical measurement
probe that is in contact with the subject may be dislocated or
separated, thereby preventing accurate measurement.
Changes in measurement data caused by the displacement of
the optical measurement probe may constitute one of the
causes of noise undesirable for the intended purpose to the
measurement data which reflect the information inside the
living body. However, in practice, since it is impossible to
immobilize the subject completely during measurement, an
optical bioinstrumentation device equipped with a robust
measurement probe against the movement of the subject is
necessary in order to improve the reliability of the measured
data.

Means for Solving the Problems

[0015] The aforementioned problems can be solved by fix-
ing the parts other than the tips of the optical fibers for irra-
diation and detection on the fixing member for fixing the tip of
the optical fibers for irradiation and detection, or by fixing the
optical fiber on the fixing member and the subject, or by fixing
the optical fiber at two or more positions on the subject.
Specifically, a robust optical bioinstrumentation device
against the movement of the subject can be achieved with the
following configuration.

(1) An optical bioinstrumentation device for measuring
hemodynamic changes in a head of a subject, comprising the
plural number of optical fibers for irradiating light on the head
of'the subject, the plural number of optical fibers for detecting
light transmitted inside the head, a fixing member for fixing
the end of the plural number of optical fibers for irradiation
and the end of the plural number of optical fibers for detec-
tion, and the plural number of means for fixing the parts other



US 2009/0088616 Al

than the tip of the plural number of optical fibers for irradia-
tion and the parts other than the tip of the plural number of
optical fibers for detection on the fixing member, wherein the
means for fixing optical fibers are installed respectively on the
plural number of optical fibers for irradiation and the plural
number of optical fibers for detection.

(2) An optical bioinstrumentation device for measuring
hemodynamic changes in a head of a subject, comprising the
plural number of optical fibers for irradiating the light on the
head of the subject, the plural number of optical fibers for
detecting the light transmitted inside the head, a fixing mem-
ber for fixing the tip of the plural number of optical fibers for
irradiation and the tip of the plural number of optical fibers for
detection on the head, the plural number of first means for
fixing the parts other than the tip of the multiple number of
optical fibers for irradiation and the parts other than the tip of
the plural number of optical fibers for detection on the fixing
member, and the second means for fixing the parts other than
the tip of the plural optical fibers for irradiation and the parts
other than the tip of the plural numbers of optical fibers for
detection on the subject.

(3) An optical bioinstrumentation device for measuring
hemodynamic changes in a head of a subject, comprising the
plural number of optical fibers for irradiating the light on the
head of the subject, the plural number of optical fibers for
detecting the light transmitting inside the aforementioned
head, a fixing member for fixing the tip of the plural number
of optical fibers for irradiation and the tip of the plural optical
fibers for detection on the head, the first means for fixing the
parts other than the tip of the plural number of optical fibers
for irradiation and the parts other than the tip of the plural
number of optical fibers for detection at the first position on
the subject, and the second means for fixing the parts other
than the tip of the plural number of optical fibers for irradia-
tion and the parts other than the tip of the plural number of
optical fibers for detection on the second position on the
subject.

EFFECT OF THE INVENTION

[0016] According to the present invention, there can be
provided measurement data which reflects information inside
the living body more correctly with less noise than the con-
ventional data, even the subject moves while measuring the
information by using light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is an overall block diagram of the optical
bioinstrumentation device to which the present invention is
applied.

[0018] FIG. 2 shows the first embodiment of the present
invention.
[0019] FIG. 3 shows the details of means for fixing optical

fibers, which is a part of FIG. 2.

[0020] FIG. 4 shows the details of means for fixing optical
fibers, which is a part of FIG. 2.

[0021] FIG. 5 shows another embodiment of the optical
measurement probe, which is a part of FIG. 1.

[0022] FIG. 6 shows another embodiment of the optical
measurement probe, which is a part of FIG. 1.

[0023] FIG. 7 shows another embodiment of the optical
measurement probe, which is a part of FIG. 1.

[0024] FIG. 8 shows another embodiment of the optical
measurement probe, which is a part of FIG. 1.
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[0025] FIG. 9 shows the details of means for fixing optical
fibers, which is a part of FIG. 8.

[0026] FIG. 10 shows another embodiment of the optical
measurement probe, which is a part of FIG. 1.

[0027] FIG. 11 shows the second embodiment of the
present invention.

[0028] FIG. 12 shows the details of means for fixing optical
fibers and a fixing belt, which is a part of FIG. 11.

[0029] FIG. 13 shows another embodiment of means for
fixing optical fibers and a fixing belt, which is a part of FIG.
11.

[0030] FIG. 14 shows the details of the means for fixing
optical fibers shown in FIG. 13.

[0031] FIG. 15 shows the details of the means for fixing
optical fibers shown in FIG. 13.

[0032] FIG. 16 shows another example of the embodiment
shown in FIG. 11.

[0033] FIG. 17 shows another example of the embodiment
shown in FIG. 11.

[0034] FIG. 18 shows another example of the embodiment
shown in FIG. 11.

[0035] FIG. 19 shows another example of the embodiment
shown in FIG. 11.

[0036] FIG. 20 shows the motion noise evaluation device.
[0037] FIG. 21 shows the evaluation device equipped with
the optical measurement probe.

[0038] FIG. 22 shows the status in which the optic fibers are
fixed on the fixing member of the optical measurement probe
with the means for fixing optical fibers in FIG. 21.

[0039] FIG. 23 shows the status in which the optical fibers
are fixed with the means for fixing optical fibers on the fixing
member of the optical measurement probe and the fixing belt
which is wound around the head part of the evaluation appa-
ratus in FIG. 21.

[0040] FIG. 24 shows the status in which the optical fiber
are fixed with the means for fixing optical fibers on the shoul-
der part of the evaluation device of FIG. 21.

[0041] FIG. 25 shows results of evaluation when the motion
noise evaluation apparatus was moved in the conditions
shown in FIG. 21.

[0042] FIG. 26 shows results of evaluation when the motion
noise evaluation apparatus was moved on the conditions
shown in FIG. 22.

[0043] FIG. 27 shows results of evaluation when the motion
noise evaluation apparatus was moved in the conditions
shown in FIG. 23.

[0044] FIG. 28 shows results of evaluation when the motion
noise evaluation apparatus was moved on the conditions
shown in FIG. 24.

[0045] FIG. 29 shows results of evaluation when the motion
noise evaluation apparatus was moved in the conditions com-
bining those shown in FIG. 22 and FIG. 23 and without using
the means for fixing optical fibers on the fixing member.
[0046] FIG. 30 shows results of evaluation when the motion
noise evaluation apparatus was moved in the conditions com-
bining those shown in FIG. 22 and FIG. 24 and without using
the means for fixing optical fibers on the fixing member.
[0047] FIG. 31 shows results of evaluation when the motion
noise evaluation apparatus was moved in the conditions com-
bining those shown in FIG. 23 and FIG. 24 and without using
the means for fixing optical fibers on the fixing member.
[0048] FIG. 32 shows results of evaluation when the motion
noise evaluation apparatus was moved in the conditions com-
bining those shown in FIGS. 22-24.
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[0049] FIG. 33 shows the status in which the optical fibers
are fixed on the fixing belt of the optical measurement probe
(the fixing belt is wound around the head part of the evalua-
tion apparatus in FIG. 21) and the shoulder part of the evalu-
ation apparatus with means for fixing optical fibers.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0050] Embodiments of the present invention will be
explained below with the reference of the attached drawings.

Example 1

[0051] The first embodiment of the optical bioinstrumen-
tation device of the present invention will be explained. FIG.
1 is a schematic drawing showing the configuration of equip-
ment of the optical bioinstrumentation device of the present
invention. The optical bioinstrumentation device 100 is con-
trolled by the information processing part 102 equipped in the
main unit 101 of the device, and obtains information inside
the living body by emitting and receiving the light at one ends
of optical fibers 104, which are connected with a non-illus-
trated light emission part and a non-illustrated light receiving
part, both of which are installed on the back of the main unit
of the device 101, and by irradiating light on the subject and
detecting light at the other ends of the optical fibers 104 which
are fixed on the optical measurement probe equipped in the
subject. In order to protect the optical fibers 104, the plural
number of optical fibers 104 may be protected by using an
optical fiber cover 1041. In order to improve the ease of
handling, the optical fibers 104 or the optical fiber cover 1041
may be hung from an arm 105 fixed on the main unit 101 of
the device. Input devices including a keyboard 1022 and a
mouse 1023 and [ display device 1024 including a monitor,
which are connected with the information processing part
102, enable operators to operate and control the optical bio-
instrumentation device 100. The display device 1024 displays
the results of measurement inside the living body of the
subject and the information necessary for the operators to
operate and control the apparatus. An optical measurement
probe 103 comprises a fixing member 1033 and a fixing belt
1031 for fixing the probe on the subject, optical fiber fixing
sockets 1032 for fixing the tips of the optical fibers 104 on the
fixing member 1033 and means 300 for fixing the optical
fibers 104 on the fixing member 1033 in order to suppress the
noise caused by the movement of the subject and superim-
posed to the measurement signals.

[0052] The means for fixing optical fibers 300 will be
described with reference to the detailed illustration of the
optical measurement probe 103 in FIG. 2. Each optical fiber
104 is fixed on the fixing member 1033 by the fixture 3011, an
example of the means for fixing optical fibers 300, near each
optical fiber fixing socket 1032. The fixture 3011 may be ofan
adhesive member such as adhesive tape and, as shown in FIG.
3, can fix the optical fiber 104 near the optical fiber fixing
socket 1032. FIG. 4 shows an example in which the fixture
3011 is replaced by the fixture 3012 comprising a loop fas-
tener tape 3084 adhered or sutured on fabric, plastic, paper or
the like. By pasting the loop fastener tape 3085 adhered or
sutured on the fixing member 1033 and the loop fastener tape
308a adhered or sutured on the fixture 3012, the optical fiber
104 can be fixed near the optical fiber fixing socket 1032.
[0053] The effects of the above mentioned fixtures 3011
and 3012 were confirmed by the following evaluation
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method. As shown in FIG. 20, a motion noise evaluation
apparatus 701 equipped with a puppet head was produced.
The puppet head 702 can move in the movement direction
7011. The evaluation apparatus 701 can be useful to evaluate
the robustness of the probe to the movement of the puppet
head, i.e., the subject, by equipping the optical measurement
probe 103 on the puppet head 702 as shown in FIG. 21. FIG.
21 shows an example in which the optical measurement probe
103 without having the fixtures 3011 and 3012 is installed on
the puppet head 702. The measurement data obtained while
the puppet head 702 was put into motion under these condi-
tions is shown in FIG. 25. It is known that the puppet head 702
moves in the periods between 20 and 30 seconds and between
60 and 70 seconds after the start of the measurement, and the
measurement data varies greatly with the movement. FIG. 22,
on the other hand, shows another example, in which the
optical measurement probe 103 having the fixture 3011 of the
present invention is installed on the puppet head 702, and
FIG. 26 shows the measurement data taken while the puppet
head was moved under the same conditions to those shown in
FIG. 21. It was revealed that the installation of the fixture
3011 had the effect to dramatically reduce the measurement
noise caused by the movement of the subject.

Example 2

[0054] FIG. 5 shows fixtures 302, as an example of the
means for fixing optical fibers 300. The fixture 302 is devised
to be able to fix three optical fibers constituting one line of a
3x3 matrix, for example, with one fixture, rather than by
installing the fixture 3011 or the fixture 3012 separately for
each optical fiber. In this example, the fixture 302 and the
fixing member 1033 are to be fixed and combined at both ends
of the fixture 302 and a middle position between individual
optical fibers. In this example, the plural number of optical
fibers can be pressed at the same time. In addition, similar
effects with those obtained by the fixture 3011 and the fixture
3012 can be obtained.

Example 3

[0055] FIG. 6 and FIG. 7 show other embodiments of the
fixture 3011 and the fixture 3012. In this embodiment, as
shown in FIG. 6 and FIG. 7, the plural number of optical fibers
104 fixed on the plural number of closely arranged fixing
sockets 1032 are fixed by using the fixture 3011 or the fixture
3012 on the fixing member 1033 at one position. In this
embodiment, the fixing position with the fixture can be set
arbitrarily in accordance with the hardness of the optical fiber
104, the shape of the fixing member 1033, the posture of the
subject and/or the procedure of measurement.

Example 4

[0056] FIG. 8 and FIG. 9 show the fixture 303, as an
example of the means for fixing optical fibers 300. The fixture
303 is made of solid material such as elastic plastic, or of the
same material with that of the fixing member 1033. One end
of the fixture 303 is fixed or adhered on the fixing member
1033, while a nail-shaped hook is formed at the other end, and
there is a gap between this hook and the fixing member 1033.
The optical fiber 104 can be inserted from this gap and fixed
on the fixing member 1033 by taking the advantage of elas-
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ticity of the fixture 303. Thus, similar effects with those
obtained by the fixture 3011 and the fixture 3012 can be
obtained.

Example 5

[0057] In FIG. 10, the fixing member 1034 is made of gel
and has excellent feeling of contact for the subject. The opti-
cal fiber 104 is laid within the grooves inside this fixing
member 1034. On the fixing member 1034, the optic fiber 104
can be fixed by using the separate type fixture 304. The optical
fiber 104 laid in the grooves on the top part 304a of the
separate type fixture 304 are held by the bottom part 304a,
whereby the separate type fixture 304 is fixed on the fixing
member 1034. This provides similar effects with those
obtained by the fixture 3011 and the fixture 3012.

Example 6

[0058] Next, the second embodiment of the optical bioin-
strumentation device of the present invention is explained
below. FIG. 11 shows an example where the optical fibers are
fixed on the fixing member of the optical measurement probe
by the use of the plural number of the first means for fixing
optical fibers and on the subject by the use of the second
means for fixing optical fibers. The first means for fixing
optical fibers can be any of the fixture 3011, fixture 3012,
fixture 302, fixture 303 or fixture 304 which have been
explained in detail in the aforementioned first embodiment,
and is expressed collectively as the first fixture 300. The
fixing member 1033 is fixed on the head of the subject 520
with the fixing belt 1031, and on this fixing member 1033 the
optical fiber 104 is fixed with the first fixture 300. The char-
acteristic of this embodiment is that the optical fibers 104 are
also fixed on the shoulder of the subject 520 with the second
fixture 500. The second fixture 500 can be fixed on the wear-
ing member such as the fixing belt 507 wound around the
shoulder of the subject 520.

[0059] By reference to FIG. 12, the example in which the
second fixture 500 comprises a fixture 501 and a fixture belt
507 is explained. The fixture belt 507 is made of such material
as fabric and paper, which is easily wound around the subject
520, and on both ends of which the loop fastener tape 508 is
adhered or sutured. The fixing belt 507 is wound around the
shoulder of the subject 520, and fixed on the subject 520 with
the loop fastener tape 508. The fixture 501 is made of such
material as fabric, paper or plastic, and can fix the optical fiber
on the fixture belt 507 with the loop faster or the like, in a
similar manner as that using the fixture 3012 shown in FIG. 4.

[0060] The effects of the first fixture 300 and the fixture 501
were confirmed as follows. As shown in FIG. 24, the evalua-
tion was performed as in Example 1 by installing the optical
measurement probe 103 on the puppet head 702 of the motion
noise evaluation apparatus 701, by fixing the optical fibers
104 on the fixing member 1033 with the fixtures 3011, that is,
an example of the first means for fixing optical fibers 300, and
further by fixing the optical fibers 104 at the position corre-
sponding to the shoulder part of the evaluation device with the
fixture 501. The evaluation performed in said conditions pro-
vided stable data as shown in FIG. 30. Similarly, the evalua-
tion, which used only the fixture 501 but not the first fixture
3011, produced the results shown in FIG. 28. It was known
from these evaluations that the use of the first and the second
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means for fixing optical fibers could dramatically reduce the
measurement noise caused by the movement of the subject.

Example 7

[0061] FIG. 13 shows another example of the second means
for fixing optical fibers 500 comprising a fixture 502 and a
fixture belt 507. On the fixture 502 made ofhard material such
as plastic, the protrusions 502a¢ and the recesses 5025 are
formed on the side facing the side that is in contact with the
fixing belt 507, and the fixture 502 is fixed on the fixture belt
507 as being adhered or sutured. As shown in FIG. 14, by
entangling the optical fibers 104 with the protrusion 502a of
the fixture 502, the optical fiber can be immobilized and
firmly fixed. FIG. 15 shows a drawing of FIG. 13 viewed from
a different angle. It was found that the fixture 502 provides
similar effects with those by the fixture 501.

Example 8

[0062] FIG. 16 shows an example in which the optical
fibers 104 are fixed on the fixing member 1033 of the optical
measurement probe 103 with the first means for fixing optical
fibers 300, the fixture belt 507 is fixed on the chest of the
subject 520, and the optical fibers 104 are fixed on the back of
the subject 520 with the fixture 501 or the fixture 502. FIG. 17
shows an example, in which the fixture belt 507 is fixed on the
abdominal part of the subject and the optical fibers 104 are
fixed on the hip of the subject with the fixture 501 or the
fixture 502. FIG. 18 shows an example, in which one of the
fixture belts 507 is fixed around the shoulder and another
around the abdominal part of the subject. The optical fibers
104 are fixed on the shoulder and the abdominal part of the
subject with the fixture 501 or the fixture 502. In all of
Examples shown in FIGS. 16, 17 and 18, similar effect with
that of the aforementioned Example 6 was obtained.

Example 9

[0063] FIG.19 shows an example, in which the optical fiber
104 is fixed on the fixing member 1033 of the optical mea-
surement probe 103 with the first means for fixing optical
fibers 300 (including 3011, 302, 303 and others), the optical
fibers 104 are also fixed on the fixing belt 1031 by placing the
fixture 501 or the fixture 502 on it, and further the optical
fibers are fixed with the fixing belts wound around the shoul-
der and the hip of the subject and the fixture 501 or the fixture
502.

[0064] The effect of the fixture 501 or the fixture 502
equipped in the fixing belt wound around the head was con-
firmed as follows. As shown in FIG. 23, the evaluation was
performed like in Example 1, in the conditions, in which the
optical measurement probe 103 was equipped on the puppet
head 702 of the evaluation device 701, the optical fibers 104
were fixed on the fixing member 1033 with the fixture 3011,
and the optical fibers 104 were fixed on the fixing member
1033 with the fixture 3011. As the result, stable data was
obtained as shown in FIG. 29. In the conditions in which only
the fixture 501 was used but not the first fixture 3011 in FIG.
23, there was provided the results shown in FIG. 27. In com-
parison with the case shown in FIG. 25, the effect was
observed when the optical fiber 104 was fixed only on the
fixing belt 1031 with the fixture 501. However, more stable
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data was obtained as shown in FIG. 20 by using the first and
the second means for fixing optical fibers in combination.

Example 10

[0065] The third embodiment of the optical bioinstrumen-
tation device of the present invention is explained below. As
shown in FIG. 33, the optical fibers 104 are fixed on the head
of the subject with the fixing belt 1031 and the fixture 501,
without using the fixture 3011 for the fixing member 1033,
and at the position corresponding to the shoulder of the sub-
ject with the fixing belt 507 and the fixture 501. Namely, the
optical fibers are fixed at two or more positions of the subject.
Under the conditions shown in FIG. 33, the results shown in
FIG. 31 were provided. These resulted data are very stable,
containing no noise caused by the movement of the puppet
head.

[0066] The evaluation was performed in a similar manner
as that in Example 1, that is, the optical measurement probe
103 was equipped on the puppet head 702 of the motion noise
evaluation apparatus 701, the optical fibers 104 were fixed on
the fixing member 1033 with the fixture 3011, the optical
fibers 104 were also fixed on the fixing belt 1031 with the
fixture 501, and the optical fibers were further fixed at the
position corresponding to the shoulder on the main unit 708 of
the motion noise evaluation apparatus. As the results, data
shown in FIG. 32 was obtained. It is known from the results
that, as shown in FIG. 19, means for fixing optical fibers
which fixes the optical fibers 104 on the fixing member 1033
and at two or more positions of the subject is effective to
provide the resulted data which is less likely to be affected by
the movement of the subject 520.

INDUSTRIAL APPLICABILITY

[0067] The optical bioinstrumentation device ofthe present
invention can perform measurement without restraining a
subject of the measurement, but allowing the subject in free
posture, and yet suppress the generation of the noise caused
by the body movement of the subject and contained in the
measurement signals. Moreover, because the device is not
necessarily of large size, the optical bioinstrumentation
device of the present invention may be used in many medical,
welfare and research institutions.

DESCRIPTION OF NOTATIONS

[0068] 100: Optical bioinstrumentation device, 101: Main
unit of the device, 102: Information processing device, 1022:
Keyboard, 1023: Mouse, 1024: Display device, 103: Optical
measurement probe, 1031: Fixing

1. An optical bioinstrumentation device for measuring
hemodynamic changes in the head of a subject,

which comprises the plural number of optical fibers for
irradiating the light on the head of the subject, the plural
number of optical fibers for detecting the light transmit-
ting inside the head, a fixing member for holding the tip
of the plural number of optical fibers for irradiation and
the tip of the plural number of optical fibers for detection
on the head, and the plural number of means for fixing
optical fibers to fix the part other than the tip of the plural
number of optical fibers for irradiation and the part other
than the tip of the plural number of optical fibers for
detection on the fixing member respectively,

wherein the fixing member is fixed on the head of the
subject, and the fixture is installed for each of the plural
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number of optical fibers for irradiation and the plural
number of optical fibers for detection.

2. The optical bioinstrumentation device according to
claim 1, wherein the fixture is made of adhesive member.

3. The optical bioinstrumentation device according to
claim 1, wherein the means for fixing optical fibers fix the
plural number of optical fibers for irradiation or the optical
fibers for detection at the same time.

4. The optical bioinstrumentation device according to
claim 1, wherein further comprises the second means for
fixing optical fibers to fix the parts other than the tip of the
plural number of optical fibers for irradiation and the parts
other than the tip of the plural number of optical fibers for
detection on the subject.

5. An optical bioinstrumentation device for measuring
hemodynamic changes in the head of the subject,

which comprises the plural number of optical fibers for

irradiating the light on the head of a subject, the plural
number of optical fibers for detecting light transmitting
inside the head, a fixing member fixed on the head of the
subject for holding the tip of the plural number of optical
fibers for irradiation and the tip of the plural number of
optical fibers for detection on the head, and a first means
for fixing optical fibers to fix the parts other than the tip
of the plural number of optical fibers for irradiation and
the parts other than the tip of the plural number of optical
fibers for detection on the fixing member, and a second
means for fixing optical fibers to fix the parts other than
the tip of the plural number of optical fibers for irradia-
tion and the parts other than the tip of the plural number
of optical fibers for detection on the fixing member.

6. The optical bioinstrumentation device according to
claim 5, wherein the second means for fixing optical fibers is
fixed on a wearing member which the subject wears.

7. The optical bioinstrumentation device according to
claim 5, wherein the first and second means for fixing optical
fibers is of structure with protrusions, and fixes optical fibers
by entangling the parts other than the tip of the plural number
of optical fibers for irradiation and the parts other than the tip
of the plural number of optical fibers for detection with the
protrusion structure.

8. The optical bioinstrumentation device according to
claim 5, wherein the second means for fixing optical fibers is
fixed on the shoulder part, back part, hip part or head part of
the subject.

9. The optical bioinstrumentation device according to
claim 5, wherein the first means for fixing optical fibers is
installed near the end of the plural number of optical fibers for
irradiation and near the end of the plural number of optical
fibers for detection respectively.

10. An optical bioinstrumentation device for measuring
hemodynamic changes in the head of the subject,

which comprises the plural number of optical fibers for

irradiating the light on the head of a subject, the plural
number of optical fibers for detecting the light transmit-
ting inside the head, a fixing member fixed on the head of
the subject for holding the tip of the plural number of
optical fibers for irradiation and the tip of the plural
number of optical fibers for detection on the head, and a
first means for fixing optical fibers to fix the parts other
than the tip of the plural number of optical fibers for
irradiation and the parts other than the tip of the plural
number of optical fibers for detection on a first position
on the subject, and a second means for fixing optical
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fibers to fix the parts other than the tip of the plural
number of optical fibers for irradiation and the parts
other than the tip of the plural number of optical fibers
for detection on a second position on the subject.

11. The optical bioinstrumentation device according to
claim 10, wherein the second means for fixing optical fibers is
fixed on a wearing member which the subject wears.

12. The optical bioinstrumentation device according to
claim 10, wherein the first and second means for fixing optical
fibers is of structure with protrusions, and fixes optical fibers
by entangling the parts other than the tip of the plural number
of optical fibers for irradiation and the parts other than the tip
of the plural number of optical fibers for detection with the
protrusion structure.

13. The optical bioinstrumentation device according to
claim 10, wherein the second means for fixing optical fibers is
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fixed on the shoulder part, back part, hip part or head part of
the subject.

14. The optical bioinstrumentation device according to
claim 10, which further comprises the third means for fixing
optical fibers to fix the parts other than the tip of the plural
number of optical fibers for irradiation and the parts other
than the tip of the plural number of optical fibers for detection
on the fixing member.

15. The optical bioinstrumentation device according to
claim 14, wherein the third fixture is installed near the tip of
the plural number of optical fibers for irradiation and near the
tip of the plural number of optical fibers for detection
respectively.
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