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(57) ABSTRACT

To provide a bag-shaped structure that can suppress expan-
sion of the side wall portion and improve the vascular
compression property. A bag-shaped structure used in a cuff
for a blood pressure monitor configured to be wrapped
around a living body, inflate when a fluid is supplied to an
internal space, and compress the living body includes: an
inner wall portion provided on a living body side; an outer
wall portion facing the inner wall portion; and a pair of side
wall portions continuous with the inner wall portion and the
outer wall portion and including a bent portion bent toward
the internal space; and a reinforcing member provided on
each of the pair of side wall portions, having a higher
hardness than the side wall portion, and having shape
followability in a direction of wrapping around the living
body.
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BAG-SHAPED STRUCTURE

FIELD

[0001] The present invention relates to a bag-shaped struc-
ture that compresses a living body in blood pressure mea-
surement.

BACKGROUND

[0002] In recent years, a blood pressure monitor used for
blood pressure measurement is utilized not only in medical
facilities, but also in households as means for checking
health conditions. A blood pressure monitor measures a
blood pressure by wrapping a cuff including a bag-shaped
structure around an upper arm or a wrist, etc. of a human
body and by inflating and deflating the bag-shaped structure
to detect a pulse generated in an artery and vibrations of an
arterial wall. Regarding such a blood pressure monitor, there
is demand for size reduction to enhance portability and
usability. To reduce the size of the cuff, reduction in the cuff
width of a bag-shaped structure used in the cuff is required.
However, reduction in the cuff width of the bag-shaped
structure reduces the vascular compression area, and
increases the dispersion in pulse wave measurements, which
causes the problem that precise blood pressure measurement
becomes difficult.

[0003] A bag-shaped structure having a so-called X struc-
ture or bellows structure, in which a pair of side wall
portions including bent portions bent toward the internal
space are provided between an inner wall portion provided
on the living body side and an outer wall portion facing the
inner wall portion, is known (see, for example, Jpn. Pat.
Appln. KOKAI Publication No. 2003-325462). The bag-
shaped structure having such a configuration is specialized
in inflating toward the living body and compressing the
living body. In addition to the bellows structure, a configu-
ration in which the thickness of the inner wall portion is
reduced and a configuration in which a flexible material is
used are under consideration in order to further improve the
vascular compression property. A technique of causing the
inner wall portion to follow the wrist shape or the like of the
living body by the inflation pressure of the bag-shaped
structure as described above is known.

SUMMARY

[0004] However, if a common bag-shaped structure with a
bellows structure has a configuration in which the thickness
of side wall portions is reduced or a configuration in which
the side wall portions are made of a flexible material, the
side wall portions are expanded outward by the inflation
pressure when the bag-shaped structure is inflated. Since the
inflation pressure is lost at the expanded portions, the
bag-like structure with the bellows structure may cause
variation in compression pressure for compressing the living
body when the bag-shaped structure is inflated and com-
presses the living body. Accordingly, if a bag-shaped struc-
ture with a bellows structure is used in the cuff, the expan-
sion of the side wall portions may cause dispersion in pulse
wave measurements.

[0005] Therefore, the present invention is intended to
provide a bag-shaped structure which can achieve high
blood pressure measurement accuracy even when the cuff
width is reduced.
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[0006] A first aspect of the present invention provides a
bag-shaped structure used in a cuff for blood pressure
measurement configured to be wrapped around a living
body, inflate when a fluid is supplied to an internal space,
and compress the living body, the bag-shaped structure
comprising: an inner wall portion provided on a living body
side; an outer wall portion facing the inner wall portion; a
pair of side wall portions, each being continuous with the
inner wall portion and the outer wall portion and including
a bent portion bent toward the internal space; and a rein-
forcing member provided on each of the pair of side wall
portions, having a higher hardness than the side wall portion,
and having shape followability in a direction of wrapping
around the living body.

[0007] The shape followability is a property that enables
the bag-shaped structure provided with the reinforcing mem-
ber to change in shape in accordance with the shape of the
contact portion of the wrist, etc. of the living body when
wrapped around the living body. Namely, the reinforcing
member having shape followability means a reinforcing
member capable of, when provided in the bag-shaped struc-
ture, providing the bag-shaped structure with a property to
roughly follow the shape of the contact portion of the living
body. Therefore, the reinforcing member having shape fol-
lowability does not need to have a property that enables the
reinforcing member itself to change in shape so that the
bag-shaped structure follows the shape of the contact portion
of the living body to such an extent that the surface of the
inner wall portion of the bag-shaped structure, which comes
into contact with the living body, comes into close contact
with the living body.

[0008] A second aspect of the present invention provides
the bag-shaped structure according to the first aspect,
wherein the reinforcing member is provided on the side wall
portion on each of the inner wall portion side and the outer
wall portion side with respect to the bent portion.

[0009] A third aspect of the present invention provides the
bag-shaped structure according to the second aspect,
wherein the reinforcing member includes a plurality of
plate-shaped small pieces provided at predetermined inter-
vals in a longitudinal direction of the side wall portion.
[0010] A fourth aspect of the present invention provides
the bag-shaped structure according to the third aspect,
wherein, of the small pieces, small pieces provided on the
inner wall portion side on the side wall portion are shorter
in the longitudinal direction of the side wall portion than
small pieces provided on the outer wall portion side on the
side wall portion.

[0011] A fifth aspect of the present invention provides the
bag-shaped structure according to the third aspect, wherein
the small pieces are integrally connected on the inner wall
portion side.

[0012] A sixth aspect of the present invention provides the
bag-shaped structure according to the second aspect,
wherein the reinforcing member is provided along the
longitudinal direction of the side wall portion and is meshed.
[0013] A seventh aspect of the present invention provides
the bag-shaped structure according to the sixth aspect,
wherein at least the reinforcing member provided on the
inner wall portion side of the side wall portion includes a
plurality of small pieces provided at predetermined intervals
in the longitudinal direction of the side wall portion.
[0014] An eighth aspect of the present invention provides
the bag-shaped structure according to the first aspect,
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wherein the bag-shaped structure comprises a plurality of
the reinforcing members, the reinforcing members being
provided at predetermined intervals in a longitudinal direc-
tion of the side wall portion and each including a perforation
on the bent portion along the bent portion.

[0015] A ninth aspect of the present invention provides the
bag-shaped structure according to the first aspect, wherein
the reinforcing member is provided on an outer surface of
the side wall portion.

[0016] A tenth aspect of the present invention provides the
bag-shaped structure according to the first aspect, wherein
the reinforcing member is provided inside the side wall
portion.

[0017] An eleventh aspect of the present invention pro-
vides the bag-shaped structure according to the first aspect,
wherein the inner wall portion and the side wall portion have
a Shore A hardness in a range from 15 to 95.

[0018] According to the first aspect, on the side wall
portion of the bag-shaped structure, a reinforcing member
having a higher hardness than the side wall portion and
having shape followability in a direction of wrapping around
the living body is provided; therefore, expansion of the side
wall portion can be suppressed, and the vascular compres-
sion property can be improved. As a result, even when the
cuff width is reduced, the bag-shaped structure can attain
high blood pressure measurement accuracy.

[0019] According to the second aspect, the reinforcing
member is provided on the inner wall portion side and the
outer wall portion side of the side wall portion with respect
to the bent portion; therefore, inflation and deflation of the
bag-shaped structure can be prevented from being inhibited.
[0020] According to the third aspect, the side wall portion
can be bent between a plurality of small pieces; therefore
high shape followability can be attained.

[0021] According to the fourth aspect, the small pieces on
the inner wall portion side are shorter in the longitudinal
direction of the side wall portion than the small pieces on the
outer wall portion side; therefore, high shape followability
can be given to the inner wall portion side with a smaller
curvature radius when the bag-shaped structure is wrapped
around the living body.

[0022] According to the fifth aspect, since a plurality of
small pieces are integrally connected on the inner wall
portion side, the reinforcing member can be easily fixed to
the side wall portion, and since they are connected on the
side wall portion side with a smaller curvature radius, shape
followability can be prevented from being lowered.

[0023] According to the sixth aspect, the reinforcing mem-
ber is provided along the longitudinal direction of the side
wall portion and is meshed, and thus has high flexibility;
therefore, shape followability can be prevented from being
lowered.

[0024] According to the seventh aspect, at least the rein-
forcing member provided on the inner wall portion side of
the side wall portion is comprised of a plurality of small
mesh pieces; therefore, high shape followability can be
attained by the division as well as the flexibility provided by
the mesh.

[0025] According to the eighth aspect, a plurality of rein-
forcing members are provided at predetermined intervals in
the longitudinal direction of the side wall portion, and each
reinforcing member has a perforation on the bent portion of
the side wall portion along the bent portion; therefore,
inflation and deflation of the bag-shaped structure are not
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inhibited and the number of small pieces can be reduced,
which makes manufacturing easier.

[0026] According to the ninth aspect, the reinforcing
member is provided on the outer surface of the side wall
portion; therefore, the reinforcing member can be fixed after
the sheet member is manufactured.

[0027] According to the tenth aspect, the reinforcing
member is provided inside the side wall portion; therefore,
the reinforcing member can be provided when the sheet
member is manufactured.

[0028] According to the eleventh aspect, even when the
inner wall portion and side wall portion are soft and have a
Shore A hardness in the range from 15 to 95, the reinforcing
member can prevent expansion of the side wall portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a perspective view showing a configura-
tion of a blood pressure monitor according to one embodi-
ment of the present invention.

[0030] FIG. 2 is a cross-sectional view showing a con-
figuration of a cuff used in the blood pressure monitor.
[0031] FIG. 3 is a cross-sectional view schematically
showing a state where the cuff is wrapped around a living
body.

[0032] FIG. 4 is a cross-sectional view schematically
showing a state where the cuff is inflated with the cuff
wrapped around the living body.

[0033] FIG. 5 is a partially cutaway perspective view
showing a configuration of a bag-shaped structure used in
the cuff.

[0034] FIG. 6 is a partially cutaway perspective view
showing the configuration of the bag-shaped structure used
in the cuff.

[0035] FIG. 7 is a side view schematically showing the
configuration of the bag-shaped structure in the state of
being wrapped around the living body, in a direction
orthogonal to the wrapping direction.

[0036] FIG. 8 is a cross-sectional view showing configu-
rations of a side wall portion and reinforcing member of the
bag-shaped structure.

[0037] FIG. 9is a perspective view schematically showing
a configuration of a bag-shaped structure according to a first
modification of the present invention.

[0038] FIG. 10 is a perspective view schematically show-
ing a configuration of a bag-shaped structure according to a
second modification of the present invention.

[0039] FIG. 11 is a perspective view schematically show-
ing a configuration of a bag-shaped structure according to a
third modification of the present invention.

[0040] FIG. 12 is a perspective view schematically show-
ing a configuration of a bag-shaped structure according to a
fourth modification of the present invention.

[0041] FIG. 13 is a perspective view schematically show-
ing a configuration of another example of a bag-shaped
structure according to a fifth modification of the present
invention.

[0042] FIG. 14 is a perspective view schematically show-
ing a configuration of a bag-shaped structure according to a
sixth modification of the present invention.

[0043] FIG. 15 is a perspective view schematically show-
ing a configuration of a bag-shaped structure according to a
seventh modification of the present invention.



US 2020/0187799 A1

[0044] FIG. 16 is a perspective view schematically show-
ing a configuration of a bag-shaped structure according to an
eighth modification of the present invention.

[0045] FIG. 17 is a perspective view schematically show-
ing a configuration of a bag-shaped structure according to a
ninth modification of the present invention.

[0046] FIG. 18 is a cross-sectional view showing a con-
figuration of a bag-shaped structure according to a tenth
modification of the present invention.

[0047] FIG. 19 is a cross-sectional view showing a con-
figuration of a bag-shaped structure according to an eleventh
modification of the present invention.

[0048] FIG. 20 is a cross-sectional view showing configu-
rations of a side wall portion and reinforcing member of a
bag-shaped structure according to another example of the
present invention.

DETAILED DESCRIPTION

Embodiment

[0049] Hereinafter, a blood pressure monitor 1 including a
cuff 12 using a bag-shaped structure 32 according to one
embodiment of the present invention will be described with
reference to FIGS. 1 to 8.

[0050] FIG. 1 is a perspective view showing a configura-
tion of the blood pressure monitor 1 according to the
embodiment of the present invention, FIG. 2 is a cross-
sectional view showing a configuration of the cuff 12 used
in the blood pressure monitor 1, FIG. 3 is a cross-sectional
view schematically showing a state where the cuff 12 is
wrapped around a wrist 100 of a living body, and FIG. 4 is
a cross-sectional view schematically showing a state where
the bag-shaped structure 32 of the cuff 12 is inflated with the
cuff 12 wrapped around the wrist 100, and is compressing an
artery 110. FIGS. 5 and 6 are partially-cutaway perspective
views showing a configuration of the bag-shaped structure
32 used in the cuff 12. FIG. 7 is a side view schematically
showing a configuration of the bag-shaped structure 32 in
the state of being wrapped around the wrist 100 of the living
body, in a direction orthogonal to the wrapping direction.
FIG. 8 is a perspective view showing configurations of a side
wall portion 43 and reinforcing member 44 of the bag-
shaped structure 32.

[0051] Theblood pressure monitor 1 is an electronic blood
pressure monitor to be worn on a living body, for example,
the wrist 100. As shown in FIG. 1, the blood pressure
monitor 1 includes an apparatus main body 11 and a cuff 12.
[0052] The apparatus main body 11 includes a case 21, a
display 22, an operation unit 23, a pump 24, a on-off valve
25, a pressure sensor 26, a power supply unit 27, and a
controller 28. The apparatus main body 11 also includes an
air flow path that fluidly connects the pump 24, the on-off
valve 25, the pressure sensor 26, and the cuff 12. For
example, the air flow path is formed by arranging a tube or
the like made of a resin material or the like in the case 21.
[0053] The display 22 is arranged on the upper surface of
the case 21. The case 21 houses the pump 24, the on-off
valve 25, the pressure sensor 26, the power supply unit 27,
and the controller 28. The case 21 is integrally connected to
the cuff 12.

[0054] The display 22 is electrically connected to the
controller 28. The display 22 is, for example, a liquid crystal
display or an organic electroluminescence display. The
display 22 displays various information including measure-
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ments such as blood pressure values, e.g., a systolic blood
pressure and a diastolic blood pressure, and a heart rate.
[0055] The operation unit 23 is configured to receive a
command from the user. For example, the operation unit 23
is a button provided on the case 21, or a touch panel
provided on the display. The operation unit 23 converts the
command into an electrical signal in response to a user’s
operation. The operation unit 23 is electrically connected to
the controller 28 and outputs the electrical signal to the
controller 28.

[0056] The pump 24 is, for example, a rolling pump. The
pump 24 compresses air, and supplies compressed air to the
cuff 12 via the flow path. The pump 24 is electrically
connected to the controller 28.

[0057] The on-off valve 25 is an electromagnetic valve
electrically connected to the controller 28. The on-off valve
25 is opened and closed in accordance with the command
from the controller 28. When being opened, the on-off valve
25 makes the flow path continuous with the atmosphere and
reduces the pressure in the flow path.

[0058] The pressure sensor 26 detects the pressure in the
flow path. The pressure sensor 26 is electrically connected to
the controller 28, converts the detected pressure into an
electrical signal, and outputs it to the controller 28. Here,
since the flow path is continuous with the bag-shaped
structure 32 (to be described later) of the cuff 12, the
pressure in the flow path is equal to the pressure in the
internal space of the bag-shaped structure 32.

[0059] The power supply unit 27 is, for example, a sec-
ondary battery such as a lithium ion battery. The power
supply unit 27 is electrically connected to the controller 28.
The power supply unit 27 supplies power to the controller
28.

[0060] The controller 28 supplies power to the display 22,
the operation unit 23, the pump 24, the on-off valve 25, and
the pressure sensor 26. The controller 28 also controls the
operations of the display 22, the pump 24, and the on-off
valve 25 based on the electrical signals output from the
operation unit 23 and the pressure sensor 26.

[0061] Forexample, when a command to measure a blood
pressure is input from the operation unit 23, the controller 28
drives the pump 24 and sends compressed air to the cuff 12.
Furthermore, the controller 28 controls whether to drive or
stop the pump 24 and whether to open or close the on-off
valve 25 based on the electrical signal output by the pressure
sensor 26. Moreover, the controller 28 obtains measure-
ments such as a blood pressure value, e.g., a systolic blood
pressure or a diastolic blood pressure, and a heart rate from
the electrical signal output by the pressure sensor 26, and
outputs an image signal corresponding to the measurements
to the display 22.

[0062] As shown in FIGS. 1 and 2, the cuff 12 includes a
base 31 and a bag-shaped structure 32. The cuff 12 is fixed
to the wrist by being wrapped around the wrist.

[0063] The base 31 is curved along the shape of the wrist
100 of the living body. For example, the base 31 has one end
formed integrally with the case 21, and the other end fixable
to the case 21 with a fastener or the like. The base 31
supports the bag-shaped structure 32 on its inner surface. For
example, the base 31 includes, on its inner surface, a joint
layer 31a such as an adhesive or a double-sided tape for
joining the bag-shaped structure 32 thereto. The base 31 is
made of a hard resin material.
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[0064] As shown in FIGS. 2 to 8, the bag-shaped structure
32 includes: a rectangular inner wall portion 41 elongated in
one direction; a rectangular outer wall portion 42 elongated
in one direction; a pair of side wall portions 43 joining the
inner wall portion 41 and the outer wall portion 42 and bent
toward the inside of the bag-shaped structure 32; and a
reinforcing member 44 provided on each of the pair of side
wall portions 43. The bag-shaped structure 32 also includes:
a junction 45 which connects the pair of side wall portions
43 in a direction orthogonal to the longitudinal direction of
the bag-shaped structure 32; and a connection tube 46 fluidly
connecting an internal space formed by the inner wall
portion 41, the outer wall portion 42, and the pair of side
wall portions 43 to the flow path of the apparatus main body
11.

[0065] In the bag-shaped structure 32, an air chamber
fluidly connected to the flow path of the apparatus main
body 11 is formed by the inner wall portion 41, the outer
wall portion 42, and the pair of side wall portions 43. The
bag-shaped structure 32 is arranged on the base 31 in such
a manner that the longitudinal direction thereof is curved
along the inner surface of the base 31. The width of the
bag-shaped structure 32 is, for example, 40 mm or less. Such
a bag-shaped structure 32 is sometimes called a X structure
or bellows structure because the side wall portions 43 are
bent toward the inside of the bag-shaped structure 32.
[0066] The bag-shaped structure 32 is configured by, from
the state where the both ends are open as shown in FIG. 6,
joining the inner wall portion 41 and the outer wall portion
42 at both longitudinal ends with the connection tube 46
interposed therebetween at one end as shown in FIG. 5. The
bag-shaped structure 32 is formed by, for example, inte-
grally joining a plurality of sheet members each having a
predetermined shape and made of a thermoplastic elastomer.
[0067] As the thermoplastic elastomer constituting each
sheet member, for example, thermoplastic polyurethane
resin (hereinafter referred to as TPU), polyvinyl chloride
resin, ethylene-vinyl acetate resin, thermoplastic polysty-
rene resin, thermoplastic polyolefin resin, thermoplastic
polyester resin, or thermoplastic polyamide resin can be
used. As the thermoplastic elastomer, TPU is preferably
used. The sheet member may have a single-layer structure,
or may have a multi-layer structure.

[0068] The sheet member is not limited to the thermoplas-
tic elastomer, and may be a thermoset elastomer such as
silicone, or a combination of a thermoplastic elastomer
(such as TPU) and a thermoset elastomer (such as silicone).
[0069] When a thermoplastic elastomer is used for the
sheet member, a molding method such as T-die extrusion
molding or injection molding is used, and when a thermoset
elastomer is used, a molding method such as mold casting is
used. After being molded by each molding method, the sheet
member is sized to a predetermined shape, and sized pieces
are joined by bonding, welding, or the like to form the
bag-shaped structure 32. As the joining method, a molding
method such as high frequency welder or laser welding is
used when a thermoplastic elastomer is used, and a molecu-
lar adhesive is used when a thermosetting elastomer is used.
[0070] The sheet member has a Shore A hardness in the
range from 15 to 95. This is because, when the Shore A
hardness is less than 15, there is a high possibility that the
durability is impaired when the bag-shaped structure 32 is
repeatedly inflated and deflated, and when the Shore A
hardness is greater than 95, the inflation pressure of the
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bag-shaped structure 32 increases and the load on the living
body increases. The Shore A hardness refers to a durometer
hardness obtained by a Type A durometer hardness test as
specified in JIS K6253-3:2012 (“Rubber, vulcanized or
thermoplastic—Determination of hardness—Part 3: Durom-
eter hardness”).

[0071] The inner wall portion 41 is arranged on the living
body side. The outer wall portion 42 is arranged to face the
inner wall portion 41.

The outer wall portion 42 is arranged on the base 31 side.
[0072] In the side wall portion 43, a bent portion 43a bent
toward the internal space of the bad-shaped structure 32 is
provided at substantially the center as viewed in a direction
in which the inner wall portion 41 faces the outer wall
portion 42. The bent portion 434 may be provided when
sheet members are joined, or provided by shaping sheet
members through molding.

[0073] The reinforcing member 44 is made of a material
having a higher hardness than the side wall portion 43. The
material used for the reinforcing member 44 is, for example,
acrylonitrile butadiene styrene, polyethylene terephthalate,
polycarbonate, polypropylene, or polyimide.

[0074] Before the bag-shaped structure 32 is fixed to the
base 31, the reinforcing member 44 is provided along the
direction in which the bag-shaped structure 32 extends. The
reinforcing member 44 has shape followability in a direction
of wrapping around the wrist 100 so that the reinforcing
member 44 extends along the direction of wrapping around
the wrist 100 when the bag-shaped structure 32 is provided
on the base 31 and bent around the shape of the wrist 100.
[0075] The shape followability is a property that enables
the bag-shaped structure 32 provided with the reinforcing
member 44 to change in shape in accordance with the shape
of the contact portion of the wrist 100 when wrapped around
the wrist 100. Namely, the reinforcing member 44 having
shape followability means a reinforcing member 44 capable
of, when provided in the bag-shaped structure 32, providing
the bag-shaped structure 32 with a property to roughly
follow the shape of the contact portion of the wrist 100.
Therefore, the reinforcing member 44 having shape fol-
lowability does not need to have a property that enables the
reinforcing member 44 itself to change in shape so that the
bag-shaped structure 33 follows the shape of the contact
portion of the wrist 100 to such an extent that the outer
surface of the inner wall portion 41 of the bag-shaped
structure 32, which comes into contact with the wrist 100,
comes into close contact with the wrist 100.

[0076] The shape followability of the reinforcing member
44 can be attained by dividing the reinforcing member 44 in
the wrapping direction or providing the reinforcing member
44 itself with high flexibility. In the present embodiment,
descriptions will be provided by using the configuration in
which the reinforcing member 44 is divided in the wrapping
direction, as shown in FIGS. 5 to 8.

[0077] Furthermore, the reinforcing member 44 has a
hardness and shape that can prevent a crease, i.e., an
unintended crease, in the side wall portion 43 when the
bag-shaped structure 32 is wrapped around the wrist 100.
[0078] The reinforcing member 44 is provided on each of
the pair of side wall portions 43. The thickness of the
reinforcing member 44 is in the range from 0.01 mm to 1.00
mm. This is because the reinforcing member 44 with a
thickness of less than 0.01 mm cannot sufficiently reinforce
the side wall portion 43, and the reinforcing member 44 with
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a thickness of more than 1.00 mm causes the side wall
portion 43 to have a bulky thickness and lowers usability,
such as appearance and wearability, of the cuff 12 when the
bag-shaped structure 32 is folded.

[0079] As shown in FIGS. 7 and 8, the reinforcing mem-
ber 44 includes a first reinforcing member 51 provided on
the inner wall portion 41 side with respect to the bent portion
43a of the side wall portion 43, and a second reinforcing
member 52 provided on the outer wall portion 42 side with
respect to the bent portion 43a. To prevent the reinforcing
member 44 from inhibiting the joint in the bag-shaped
structure 32, the reinforcing member 44 is provided away
from the joint portion.

[0080] The first reinforcing member 51 includes a plural-
ity of small pieces 51a arranged in the longitudinal direction
of the side wall portion 43. The small piece 51a is a
rectangular thin plate made of a resin material. The small
piece 51a is fixed to the outer surface of the side wall portion
43 by an adhesive or the like.

[0081] The small pieces 51a are set so that the gap
between adjacent small pieces S1a is larger than the thick-
ness of the small piece 51a and equal to or smaller than 2
mm. This is because, if the width of the gap is smaller than
the thickness of the small piece 51a, the small pieces 51a
interfere with each other, and if the width exceeds the upper
limit value, the side wall portion 43 between small pieces
51a may expand by the inflation pressure in the air chamber
of the bag-shaped structure 32.

[0082] For example, the length of the small piece 51a in
the longitudinal direction of the side wall portion 43 is 10
mm. In addition, for example, the length of the small piece
51a in the direction orthogonal to the longitudinal direction
of the side wall portion 43 is a length that allows the small
piece 51a to be arranged on the side wall portion 43 with a
0.3 mm to 0.5 mm distance from each of the end on the inner
wall portion 41 side of the side wall portion 43 and the end
on the bent portion 43a side. Preferably, the edge of the
small piece 51a is chamfered to be round.

[0083] The second reinforcing member 52 includes a
plurality of small pieces 52a arranged in the longitudinal
direction of the side wall portion 43. The small piece 52a is
a rectangular thin plate made of a resin material. The small
piece 52a is fixed to the outer surface of the side wall portion
43 by an adhesive or the like.

[0084] The small pieces 52a are set so that the gap
between adjacent small pieces 52a is larger than the thick-
ness of the small piece 52a and equal to or smaller than 2
mm. This is because, if the width of the gap is smaller than
the thickness of the small piece 52a, the small pieces 52a
interfere with each other, and if the width exceeds the upper
limit value, the side wall portion 43 between small pieces
52a may expand by the inflation pressure in the air chamber
of the bag-shaped structure 32.

[0085] For example, the length of the small piece 524 in
the longitudinal direction of the side wall portion 43 is 10
mm. In addition, for example, the length of the small piece
52a in the direction orthogonal to the longitudinal direction
of the side wall portion 43 is a length that allows the small
piece 52a to be arranged on the side wall portion 43 with a
0.3 mm to 0.5 mm distance from each of the end on the outer
wall portion 42 side of the side wall portion 43 and the end
on the bent portion 43a side. Preferably, the edge of the
small piece 52a is chamfered to be round. Namely, the
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second reinforcing member 52 has the same configuration as
the first reinforcing member 51 in the present embodiment.

[0086] The junction 45 connects the bent portions 43a of
the pair of side wall portions 43. The junction 45 includes a
plurality of openings 45a for preventing fluid division in the
air chamber, i.e., for making the inner wall portion 41 side
and the outer wall portion 42 side of the air chamber divided
by the junction 45 continuous with each other.

[0087] The connection tube 46 is made of, for example, a
resin material and is flexible. The connection tube 46 is fixed
to one longitudinal end of the bag-shaped structure 32. The
connection tube 46 has one end connected to the internal
space of the bag-shaped structure 32 to be connected to the
flow path of the apparatus main body 11. The connection
tube 46 constitutes an air flow path from the flow path of the
apparatus main body 11 to the air chamber of the bag-shaped
structure 32.

[0088] In such a bag-shaped structure 32, the reinforcing
member 44 is fixed to the side wall portion 43 by arranging
a plurality of small pieces 51a and small pieces 52a applied
with an adhesive in a predetermined arrangement, and then
pressing the side wall portion 43 to the reinforcing member
44.

[0089] Next, measurement of a blood pressure value using
the blood pressure monitor 1 will be described with refer-
ence to FIGS. 1, 3, and 4.

[0090] When measuring a blood pressure value, the user
wears the cuff 12 on the living body, which is the wrist 100
in the present embodiment. As a result, the bag-shaped
structure 32 of the cuff 12 comes into contact with the wrist
100, as shown in FIG. 3. Next, the user operates the
operation unit 23 shown in FIG. 1 and inputs a command
corresponding to the start of measurement of a blood pres-
sure value.

[0091] The operation unit 23 to which the command input
operation has been performed outputs an electrical signal
corresponding to the start of measurement to the controller
28. Upon receipt of the electrical signal, the controller 28
closes the on-off valve 25, drives the pump 24, and supplies
compressed air to the bag-shaped structure 32 via the flow
path. As a result, the bag-shaped structure 32 starts to inflate.

[0092] The pressure sensor 26 detects the pressure in the
internal space of the bag-shaped structure 32, and outputs an
electrical signal corresponding to the pressure to the con-
troller 28. Based on the received electrical signal, the
controller 28 determines whether or not the pressure in the
internal space of the bag-shaped structure 32 has reached a
predetermined pressure for blood pressure measurement.
When the pressure in the internal space of the bag-shaped
structure 32 reaches the predetermined pressure, the con-
troller 28 stops driving the pump 24. At this time, as shown
in FIG. 4, the bag-shaped structure 32 has been sufficiently
inflated, and the inflated bag-shaped structure 32 compresses
the wrist and blocks the artery 110 in the wrist 100.

[0093] Thereafter, the controller 28 controls the on-off
valve 25 to repeatedly open and close the on-off valve 25 or
adjust the opening degree of the on-off valve 25 to reduce
the pressure in the internal space of the bag-shaped structure
32. Based on the electrical signal output by the pressure
sensor 26 in this process of reducing the pressure, the
controller 28 obtains measurements such as blood pressure
values, e.g., a systolic blood pressure and a diastolic blood
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pressure, a heart rate, and the like. The controller 28 outputs
an image signal corresponding to the obtained measure-
ments to the display 22.

[0094] Upon receipt of the image signal, the display 22
displays the measurements on the screen. The user looks at
the display 22 to ascertain the measurements. After the
measurement is completed, the user unfastens the fastener
and removes the blood pressure monitor 1 from the wrist.
[0095] In the cuff 12 used in the blood pressure monitor 1
according to one embodiment configured as described
above, the reinforcing member 44 including a plurality of
small pieces 51a and 52a is provided on the side wall portion
43 of the bag-shaped structure 32. With this configuration,
the bag-shaped structure 32 can suppress expansion of the
side wall portion 43 by means of the small pieces 51a and
52a when inflated by the air supplied to the inside thereof.
[0096] Since the reinforcing member 44 prevents expan-
sion of the side wall portion 43, the bag-shaped structure 32
can prevent a loss of the inflation pressure in the air chamber
caused by the expansion of the side wall portion 43. As a
result, the inner wall portion 41 is more inflated, and the
vascular compression property can be improved. Further-
more, the reinforcing member 44 can prevent a crease in the
side wall portion 43, etc. when the bag-shaped structure 32
is wrapped around the wrist 100, and thus can realize a stable
vascular compression property.

[0097] By providing the reinforcing member 44 on the
side wall portion 43 in such a manner that a plurality of small
pieces 51a and a plurality of small pieces 52a are arranged
at predetermined intervals, the side wall portion 43 can bend
between small pieces S1a and between small pieces 52a.
Therefore, the side wall portion 43 of the bag-shaped
structure 32 has shape followability to follow the shape of
the wrist 100. As a result, the bag-shaped structure 32 can
follow the shape of the wrist 100 when the cuff 12 is
wrapped around the wrist 100, and can achieve closer
contact of the bag-shaped structure 32 with the living body
as the inner wall portion 41 is brought into close contact with
the surface of the wrist 100 even though the reinforcing
member 44 is provided.

[0098] Accordingly, the cuff 12 can realize a high wave
measurement property even when the bag-shaped structure
32 with a reduced cuff width is used, and the blood pressure
monitor 1 can attain high blood pressure measurement
accuracy.

[0099] In addition, since the first reinforcing member 51
and the second reinforcing member 52 of the reinforcing
member 44 are provided away from the bent portion 434 of
the side wall portion 43, the reinforcing member 44 does not
inhibit inflation or deflation of the bag-shaped structure 32
when the bag-shaped structure 32 is inflated or deflated.
[0100] As described above, the blood pressure monitor 1
according to the embodiment includes the reinforcing mem-
ber 44 having shape followability to the wrist 100 is pro-
vided on the side wall portion 43 of the bag-shaped structure
32, and thus can suppress expansion of the side wall portion
43 and improve the vascular compression property while
keeping shape followability of the bag-shaped structure 32
to the wrist 100.

[0101] [Modifications]

[0102] Next, first to eleventh modifications of the bag-
shaped structure 32 will be described with reference to
FIGS. 9 to 19. Each modification is of a bag-shaped structure
used in the cuff 12 for the blood pressure monitor 1
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according to the above-described embodiment, and descrip-
tions of structures other than the bag-shaped structure will
be omitted.

Of the structures of each modification, the same structures as
those of the blood pressure monitor 1 according to the
above-described embodiment are assigned with the same
reference numerals as those of the blood pressure monitor 1
according to the above-described embodiment, and detailed
descriptions will be omitted.

[0103] FIG. 9is a perspective view schematically showing
a configuration of a bag-shaped structure 32A according to
the first modification, FIG. 10 is a perspective view sche-
matically showing a configuration of a bag-shaped structure
32B according to the second modification, FIG. 11 is a
perspective view schematically showing a configuration of a
bag-shaped structure 32C according to the third modifica-
tion, FIG. 12 is a perspective view schematically showing a
configuration of a bag-shaped structure 32D according to the
fourth modification, FIG. 13 is a perspective view schemati-
cally showing a configuration of a bag-shaped structure 32E
according to the fifth modification, and FIG. 14 is a per-
spective view schematically showing a configuration of a
bag-shaped structure 32F according to the sixth modifica-
tion,

[0104] FIG. 15 is a perspective view schematically show-
ing a configuration of a bag-shaped structure 32G according
to the seventh modification, FIG. 16 is a perspective view
schematically showing a configuration of a bag-shaped
structure 32H according to the eighth modification, FIG. 17
is a perspective view schematically showing a configuration
of a bag-shaped structure 321 according to the ninth modi-
fication, FIG. 18 is a cross-sectional view schematically
showing a configuration of a bag-shaped structure 32J
according to the tenth modification, and FIG. 19 is a
cross-sectional view schematically showing a configuration
of a bag-shaped structure 32K according to the eleventh
modification.

[0105] [First Modification]

[0106] As shown in FIG. 9, the bag-shaped structure 32A
according to the first modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44 A provided on each
of the pair of side wall portions 43. The bag-shaped structure
32A also includes a junction 45 and a connection tube 46,
although they are omitted in FIG. 9.

[0107] The reinforcing member 44A is made of the same
material as that of reinforcing member 44. The reinforcing
member 44A has shape followability in the direction of
wrapping around the wrist 100 as it is divided in the
wrapping direction. The thickness of the reinforcing mem-
ber 44A is in the range from 0.01 mm to 1.00 mm.

[0108] As shown in FIG. 9, the reinforcing member 44A
includes a first reinforcing member 51A provided on the
inner wall portion 41 side with respect to the bent portion
43a of the side wall portion 43, and a second reinforcing
member 52A provided on the outer wall portion 42 side with
respect to the bent portion 43a.

[0109] The first reinforcing member 51A includes two
lines of a plurality of small pieces 51a arranged in the
longitudinal direction of the side wall portion 43. The two
lines are aligned in the direction in which the inner wall
portion 41 faces the outer wall portion 42. The small piece
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51a is a rectangular thin plate. The small piece 51a is fixed
to the outer surface of the side wall portion 43 by an
adhesive or the like.

[0110] The small pieces 5la are set so that the gap
between small pieces Sla adjacent to each other in the
longitudinal direction of the side wall portion 43 is larger
than the thickness of the small piece 51a and equal to or
smaller than 2 mm. The length of the small piece 51a in the
longitudinal direction of the side wall portion 43 is 10 mm.
In addition, for example, the length of the small piece 51a
in the direction orthogonal to the longitudinal direction of
the side wall portion 43 is a length that allows the small
pieces 5la adjacent in the direction orthogonal to the
longitudinal direction to be arranged on the side wall portion
43 with a 0.3 mm to 0.5 mm distance from each of the end
on the inner wall portion 41 side of the side wall portion 43
and the end on the bent portion 434 side. Preferably, the edge
of the small piece 51a is chamfered to be round.

[0111] The second reinforcing member 52A includes two
lines of a plurality of small pieces 52a arranged in the
longitudinal direction of the side wall portion 43. The two
lines are aligned in the direction in which the inner wall
portion 41 faces the outer wall portion 42. Namely, the
second reinforcing member 52A has the same configuration
as the first reinforcing member 51A in the present modifi-
cation.

[0112] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32A
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced. In addition, the
bag-shaped structure 32A has a higher expansion property
and a higher folding property upon inflation and deflation
because the first reinforcing member 51A and second rein-
forcing member 52A are each arranged by being divided in
the direction in which the inner wall portion 41 faces the
outer wall portion 42. Accordingly, the bag-shaped structure
32A can achieve closer contact with the wrist 100 and attain
high blood pressure measurement accuracy.

[0113] [Second Modification]

[0114] As shown in FIG. 10, the bag-shaped structure 32B
according to the second modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44B provided on each
of the pair of side wall portions 43. The bag-shaped structure
32B also includes a junction 45 and a connection tube 46,
although they are omitted in FIG. 10.

[0115] The reinforcing member 44B is made of the same
material as that of reinforcing member 44. The reinforcing
member 44B has shape followability in the direction of
wrapping around the wrist 100 as it is divided in the
wrapping direction. The thickness of the reinforcing mem-
ber 44B is in the range from 0.01 mm to 1.00 mm.

[0116] As shown in FIG. 10, the reinforcing member 44B
includes a first reinforcing member 51B provided on the
inner wall portion 41 side with respect to the bent portion
43a of the side wall portion 43, and a second reinforcing
member 52 provided on the outer wall portion 42 side with
respect to the bent portion 43a.

[0117] The first reinforcing member 51B includes a plu-
rality of small pieces 51a arranged in the longitudinal
direction of the side wall portion 43. The small piece 51a is
a rectangular thin plate made of a resin material. The small
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piece 51a is fixed to the outer surface of the side wall portion
43 by an adhesive or the like.

[0118] The small pieces 5la are set so that the gap
between adjacent small pieces 51a is larger than the thick-
ness of the small piece 51a and equal to or smaller than 2
mm. This is because, if the width of the gap is smaller than
the thickness of the small piece 51a, the small pieces 51a
interfere with each other, and if the width exceeds the upper
limit value, the side wall portion 43 between small pieces
51a may expand by the inflation pressure in the air chamber
of the bag-shaped structure 32.

[0119] For example, the length of the small piece 51a in
the longitudinal direction of the side wall portion 43 is 9
mm. In addition, for example, the length of the small piece
51a in the direction orthogonal to the longitudinal direction
of the side wall portion 43 is a length that allows the small
piece 51a to be arranged on the side wall portion 43 with a
0.3 mm to 0.5 mm distance from each of the end on the inner
wall portion 41 side of the side wall portion 43 and the end
on the bent portion 43a side. Preferably, the edge of the
small piece 51a is chamfered to be round.

[0120] The second reinforcing member 52 includes a
plurality of small pieces 52a arranged in the longitudinal
direction of the side wall portion 43. The small piece 52a is
a rectangular thin plate longer in the longitudinal direction
of the side wall portion 43 than the small piece 52a used for
the first reinforcing member 52B. Since the longitudinal
length of the small piece 52a of the second reinforcing
member 52 is long, the number of small pieces 52a is
smaller than that of small pieces 51a of the first reinforcing
member 51B. For example, the length of the small piece 52a
in the longitudinal direction of the side wall portion 43 is 10
mm. In other words, the first reinforcing member 51A is
divided into a larger number of small pieces 51a than the
second reinforcing member 52.

[0121] Namely, the reinforcing member 44B has a larger
number of small pieces 51a having a shorter length in the
longitudinal direction of the side wall portion 43 than the
above-described first reinforcing member 51 of reinforcing
member 44.

[0122] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32B
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0123] In addition, in the bag-shaped structure 32B, the
first reinforcing member 51B on the inner wall portion 41
side which comes into contact with the wrist 100 is smaller
than the second reinforcing member 52 on the base 31 side;
therefore, the first reinforcing member 51B is divided into a
larger number of small pieces 51a than the second reinforc-
ing member 52. In the bag-shaped structure 32B, the cur-
vature radius on the wrist 100 side is smaller than that on the
base 31 side when the bag-shaped structure 32B is wrapped
around the wrist 100. Therefore, higher shape followability
can be given to the wrist 100 side with a small curvature
radius by making the small piece 51a of the first reinforcing
member 51B shorter in the longitudinal direction of the side
wall portion 43 than the small piece 52a of the second
reinforcing member 52. As result, the bag-shaped structure
32B can achieve higher shape followability to the shape of
the wrist 100 and closer contact with the wrist 100, and
attain high blood pressure measurement accuracy.
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[0124] [Third Modification]

[0125] As shown in FIG. 11, the bag-shaped structure 32C
according to the third modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44C provided on each
of the pair of side wall portions 43. The bag-shaped structure
32C also includes a junction 45 and a connection tube 46,
although they are omitted in FIG. 11.

[0126] The reinforcing member 44C is made of the same
material as that of reinforcing member 44. The reinforcing
member 44C has shape followability in the direction of
wrapping around the wrist 100 as it is provided with
flexibility. The thickness of the reinforcing member 44C is
in the range from 0.01 mm to 1.00 mm.

[0127] As shown in FIG. 11, the reinforcing member 44C
includes a first reinforcing member 51C provided on the
inner wall portion 41 side with respect to the bent portion
43a of the side wall portion 43, and a second reinforcing
member 52C provided on the outer wall portion 42 side with
respect to the bent portion 43a.

[0128] The first reinforcing member 51C is meshed, and
has a rectangular shape extending in the longitudinal direc-
tion of the side wall portion 43. The first reinforcing member
51C has high flexibility as it is meshed. The first reinforcing
member 51C is fixed to the outer surface of the side wall
portion 43 by an adhesive or the like. The length of the first
reinforcing member 51C in the direction orthogonal to the
longitudinal direction of the side wall portion 43 is a length
that allows the first reinforcing member 51C to be arranged
on the side wall portion 43 with a 0.3 mm to 0.5 mm distance
from each of the end on the inner wall portion 41 side of the
side wall portion 43 and the end on the bent portion 43a side.
[0129] The second reinforcing member 52C is meshed,
and has a rectangular shape extending in the longitudinal
direction of the side wall portion 43. Namely, the second
reinforcing member 52C has the same configuration as the
first reinforcing member 51C in the present modification.
[0130] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32C
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0131] In addition, in the bag-shaped structure 32C, a pair
of reinforcing members 44C, one of which includes one
meshed first reinforcing member 51C and the other of which
includes one meshed second reinforcing member 52C, are
provided on each of the pair of side wall portions 43.
Therefore, productivity of the bag-shaped structure 32C is
increased because application of an adhesive and registra-
tion of the first reinforcing member 51C and the second
reinforcing member 52C can be easily performed when the
first reinforcing member 51C and the second reinforcing
member 52C are fixed to the side wall portion 43.

[0132] [Fourth Modification]

[0133] As shown in FIG. 12, the bag-shaped structure 32D
according to the fourth modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44D provided on
each of the pair of side wall portions 43. The bag-shaped
structure 32D also includes a junction 45 and a connection
tube 46, although they are omitted in FIG. 12.

[0134] The reinforcing member 44D is made of the same
material as that of reinforcing member 44C. The reinforcing

Jun. 18, 2020

member 44D has shape followability in the direction of
wrapping around the wrist 100 as it is provided with
flexibility and divided in the wrapping direction. The thick-
ness of the reinforcing member 44D is in the range from 0.01
mm to 1.00 mm.

[0135] As shown in FIG. 12, the reinforcing member 441D
includes a first reinforcing member 51D provided on the
inner wall portion 41 side with respect to the bent portion
43a of the side wall portion 43, and a second reinforcing
member 52D provided on the outer wall portion 42 side with
respect to the bent portion 43a.

[0136] The first reinforcing member 51D is meshed and
includes a plurality of small pieces 51a arranged in the
longitudinal direction of the side wall portion 43. The small
piece 5la is a rectangular thin plate, and has flexibility as it
is meshed. The first reinforcing member 51D is fixed to the
outer surface of the side wall portion 43 by an adhesive or
the like. The small pieces 51a are set so that the gap between
adjacent small pieces 51a is larger than the thickness of the
small piece 51a and equal to or smaller than 2 mm. The
length of the small piece 51a in the longitudinal direction of
the side wall portion 43 is 10 mm. In addition, for example,
the length of the small piece 51a in the direction orthogonal
to the longitudinal direction of the side wall portion 43 is a
length that allows the small piece 51a to be arranged on the
side wall portion 43 with a 0.3 mm to 0.5 mm distance from
each of the end on the inner wall portion 41 side of the side
wall portion 43 and the end on the bent portion 434 side.
Preferably, the edge of the small piece S1a is chamfered to
be round.

[0137] The second reinforcing member 52D is meshed and
includes a plurality of small pieces 52a arranged in the
longitudinal direction of the side wall portion 43. Namely,
the second reinforcing member 52D has the same configu-
ration as the first reinforcing member 51D in the present
modification.

[0138] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32D
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0139] In addition, in the bag-shaped structure 32D, a
plurality of small pieces 51a and 52a constituting the first
reinforcing member 51D and the second reinforcing member
52D are meshed; therefore, the first reinforcing member 51D
and the second reinforcing member 52D have high flexibil-
ity. As a result, the bag-shaped structure 32D has improved
shape followability to the wrist 100, and can achieve closer
contact with the wrist 100 as it has improved bending
property in the direction (width direction) orthogonal to the
longitudinal direction and wrapping direction of the bag-
shaped structure 32D.

[0140] [Fifth Modification]

[0141] As shown in FIG. 13, the bag-shaped structure 32E
according to the fifth modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44E provided on each
of the pair of side wall portions 43. The bag-shaped structure
32E also includes a junction 45 and a connection tube 46,
although they are omitted in FIG. 13.

[0142] The reinforcing member 44E is made of the same
material as that of reinforcing member 44. The reinforcing
member 44E has shape followability in the direction of
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wrapping around the wrist 100 as it is divided in the
wrapping direction. The thickness of the reinforcing mem-
ber 44F is in the range from 0.01 mm to 1.00 mm.

[0143] As shown in FIG. 13, the reinforcing member 44E
includes a first reinforcing member 51E provided on the
inner wall portion 41 side with respect to the bent portion
43a of the side wall portion 43, and a second reinforcing
member 52E provided on the outer wall portion 42 side with
respect to the bent portion 43a.

[0144] The first reinforcing member 51E includes a plu-
rality of small pieces 51a arranged in the longitudinal
direction of the side wall portion 43. The small piece 51a is
an oval thin plate made of a resin material. The small piece
5la is fixed to the outer surface of the side wall portion 43
by an adhesive or the like.

[0145] The small pieces 5la are set so that the gap
between adjacent small pieces S1a is larger than the thick-
ness of the small piece 51a¢ and equal to or smaller than 2
mm. For example, the length of the small piece 51a in the
longitudinal direction of the side wall portion 43 is 10 mm.
In addition, for example, the length of the small piece 51a
in the direction orthogonal to the longitudinal direction of
the side wall portion 43 is a length that allows the small
piece 51a to be arranged on the side wall portion 43 with a
0.3 mm to 0.5 mm distance from each of the end on the inner
wall portion 41 side of the side wall portion 43 and the end
on the bent portion 43a side.

[0146] Namely, the small piece 51a has an oval shape
inscribed in the reinforcing member 44 of the above-de-
scribed embodiment. Preferably, the edge of the small piece
51a is chamfered to be round.

[0147] The second reinforcing member 52 includes a
plurality of small pieces 52a arranged in the longitudinal
direction of the side wall portion 43. The small piece 52a is
an oval thin plate made of a resin material. Namely, the
second reinforcing member 52E has the same configuration
as the first reinforcing member 51E in the present modifi-
cation.

[0148] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32E
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0149] [Sixth Modification]

[0150] As shown in FIG. 14, the bag-shaped structure 32F
according to the sixth modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44F provided on each
of the pair of side wall portions 43. The bag-shaped structure
32F also includes a junction 45 and a connection tube 46,
although they are omitted in FIG. 14.

[0151] The reinforcing member 44F is made of the same
material as that of reinforcing member 44. The reinforcing
member 44F has shape followability in the direction of
wrapping around the wrist 100 as it is divided in the
wrapping direction. The thickness of the reinforcing mem-
ber 44F is in the range from 0.01 mm to 1.00 mm.

[0152] As shown in FIG. 14, the reinforcing member 44F
includes a first reinforcing member S51F provided on the
inner wall portion 41 side with respect to the bent portion
43a of the side wall portion 43, and a second reinforcing
member 52F provided on the outer wall portion 42 side with
respect to the bent portion 43a.
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[0153] The first reinforcing member 51F includes a plu-
rality of small pieces 51a arranged in the longitudinal
direction of the side wall portion 43. The small piece 51a is
an odd-shaped thin plate made of a resin material. The odd
shape refers to a polygonal shape other than a rectangle, or
a shape other than a circle or oval. For example, the small
piece 51a is a parallelogram with the sides as viewed in the
longitudinal direction of the side wall portion 43 made
oblique in the longitudinal direction.

The small piece 51a is fixed to the outer surface of the side
wall portion 43 by an adhesive or the like. The small piece
51a may be, for example, a triangle.

[0154] The small pieces 51a are set so that the gap
between adjacent small pieces 51a is larger than the thick-
ness of the small piece 51a and equal to or smaller than 2
mm. In addition, for example, the length of the small piece
51a in the direction orthogonal to the longitudinal direction
of the side wall portion 43 is a length that allows the small
piece 51a to be arranged on the side wall portion 43 with a
0.3 mm to 0.5 mm distance from each of the end on the inner
wall portion 41 side of the side wall portion 43 and the end
on the bent portion 43a side. Preferably, the edge of the
small piece 51a is chamfered to be round.

[0155] The second reinforcing member 52F includes a
plurality of small pieces 52a arranged in the longitudinal
direction of the side wall portion 43. The small piece 52a is
an odd-shaped thin plate made of a resin material. Namely,
the second reinforcing member 52F has the same configu-
ration as the first reinforcing member 51E in the present
modification. The small pieces 51a in the first reinforcing
member S1E are arranged to be mirror images of the small
pieces 52a¢ in the second reinforcing member 52E with
respect to the bent portion 43a of the side wall portion 43.
[0156] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32F
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0157] [Seventh Modification]

[0158] As shown in FIG. 15, the bag-shaped structure 32G
according to the seventh modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44G provided on
each of the pair of side wall portions 43. The bag-shaped
structure 32G also includes a junction 45 and a connection
tube 46, although they are omitted in FIG. 15.

[0159] The reinforcing member 44G is made of the same
material as that of reinforcing member 44. The reinforcing
member 44G has shape followability in the direction of
wrapping around the wrist 100 as it is partly divided in the
wrapping direction. The thickness of the reinforcing mem-
ber 44G is in the range from 0.01 mm to 1.00 mm.

[0160] The reinforcing member 44G includes a first rein-
forcing member 51G provided on the inner wall portion 41
side with respect to the bent portion 43¢ of the side wall
portion 43, and a second reinforcing member 52G provided
on the outer wall portion 42 side with respect to the bent
portion 43a.

[0161] The first reinforcing member 51G includes a plu-
rality of small pieces 51a arranged in the longitudinal
direction of the side wall portion 43 and a plurality of
connection portions 515 provided between the small pieces
51a and integrally connecting the small pieces 51a in the
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direction orthogonal to the longitudinal direction of the side
wall portion 43. In the first reinforcing member 51G, a
plurality of small pieces 51a and a plurality of connection
portions 515 are integrally formed at the time of molding.
The first reinforcing member 51G is produced by integrally
molding a plurality of small pieces 51a and a plurality of
connection portions 515 by use of a resin material. The first
reinforcing member 51G is fixed to the outer surface of the
side wall portion 43 by an adhesive or the like.

[0162] The small piece 51a is a rectangular thin plate. The
small pieces 51a are set so that the gap between adjacent
small pieces 51a is larger than the thickness of the small
piece 5la and equal to or smaller than 2 mm. This is
because, if the width of the gap is smaller than the thickness
of the small piece 51a, the small pieces 51a interfere with
each other, and if the width exceeds the upper limit value,
the side wall portion 43 between small pieces Sla may
expand by the inflation pressure in the air chamber of the
bag-shaped structure 32.

[0163] For example, the length of the small piece 51a in
the longitudinal direction of the side wall portion 43 is 10
mm. In addition, for example, the length of the small piece
51a in the direction orthogonal to the longitudinal direction
of the side wall portion 43 is a length that allows the small
piece 51a to be arranged on the side wall portion 43 with a
0.3 mm to 0.5 mm distance from each of the end on the inner
wall portion 41 side of the side wall portion 43 and the end
on the bent portion 43a side. Preferably, the edge of the
small piece 51a is chamfered to be round.

[0164] The connection portions 515 are provided on the
inner wall portion 41 side of the small pieces 51a as viewed
in the direction orthogonal to the longitudinal direction of
the side wall portion 43. In other words, the connection
portions 515 integrally connect adjacent small pieces 51a
with each other on the wrist 100 side with the reinforcing
member 44G fixed to the side wall portion 43. For example,
the connection portion 515 has a width in the range from 0.2
mm to 0.4 mm in the direction orthogonal to the longitudinal
direction of the side wall portion 43. This is to prevent the
shape followability provided by the small pieces 51a from
being lowered and not to inhibit the change of the shape of
the side wall portion 43 when the bag-shaped structure 32G
is wrapped around the wrist 100. Since the first reinforcing
member 51G has the same configuration as the first rein-
forcing member 51 of the above-described embodiment if
the connection portions 515 are cut after the first reinforcing
member 51G is fixed to the side wall portion 43, the
connection portions 515 may have a size and shape which
may cause cutting of the connection portions 515.

[0165] The second reinforcing member 52G includes a
plurality of small pieces 52a arranged in the longitudinal
direction of the side wall portion 43 and a plurality of
connection portions 525 provided between the small pieces
52a and integrally connecting the small pieces 52a in the
direction orthogonal to the longitudinal direction of the side
wall portion 43. The small pieces 52a¢ and connection
portions 525 of the second reinforcing member 52G are
integrally formed in molding. The second reinforcing mem-
ber 52G is fixed to the outer surface of the side wall portion
43 by an adhesive or the like.

[0166] The small piece 52a is a rectangular thin plate
made of a resin material. The small pieces 52a are set so that
the gap between adjacent small pieces 52q is larger than the
thickness of the small piece 52a and equal to or smaller than
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2 mm. The reason therefor is the same as that for the small
pieces 5la of the first reinforcing member 51G. For
example, the length of the small piece 52a in the longitu-
dinal direction of the side wall portion 43 is 10 mm. In
addition, for example, the length of the small piece 524 in
the direction orthogonal to the longitudinal direction of the
side wall portion 43 is a length that allows the small piece
52a to be arranged on the side wall portion 43 with a 0.3 mm
to 0.5 mm distance from each of the end on the outer wall
portion 42 side of the side wall portion 43 and the end on the
bent portion 434 side. Preferably, the edge of the small piece
52a is chamfered to be round.

[0167] The connection portions 525 are provided on the
inner wall portion 41 side with respect to the small pieces
52a as viewed in the direction orthogonal to the longitudinal
direction of the side wall portion 43. In other words, the
connection portions 524 integrally connect adjacent small
pieces 52a with each other on the wrist 100 side with the
reinforcing member 44G fixed to the side wall portion 43.
For example, the connection portion 525 has a width in the
range from 0.2 mm to 0.4 mm in the direction orthogonal to
the longitudinal direction of the side wall portion 43. This is
to prevent the shape followability provided by the small
pieces 52a from being lowered and not to inhibit the change
of the shape of the side wall portion 43 when the bag-shaped
structure 32G is wrapped around the wrist 100, as described
above as to the connection portion 515. Since the second
reinforcing member 52G has the same configuration as the
second reinforcing member 52 of the above-described
embodiment if the connection portions 525 are cut after the
second reinforcing member 52G is fixed to the side wall
portion 43, the connection portions 525 may have a size and
shape which may cause cutting of the connection portions
52b. Namely, the second reinforcing member 52E has the
same configuration as the first reinforcing member 51E in
the present modification.

[0168] Such a first reinforcing member 51G and second
reinforcing member 52G have a configuration in which the
ends of the small pieces 51a and 52a positioned on the small
curvature radius side when the bag-shaped structure 32 is
wrapped around the wrist 100 are connected by the connec-
tion portions 515 and 525.

[0169] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32G
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced. In addition, the
bag-shaped structure 32G has a configuration in which the
first reinforcing member 51G and second reinforcing mem-
ber 52G are substantially divided into a plurality of small
pieces 51a and 524 to attain shape followability, and the
adjacent small pieces 51a and 52a are connected to each
other by a plurality of connection portions 515 and 525.
Therefore, each of the first reinforcing member 51G and the
second reinforcing member 52G is an integrally-molded
item, and productivity of the bag-shaped structure 32G is
increased because application of an adhesive and registra-
tion of the first reinforcing member 51G and the second
reinforcing member 52G can be easily performed when the
first reinforcing member 51G and the second reinforcing
member 52G are fixed to the side wall portion 43.
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[0170] [Eighth Modification]

[0171] As shown in FIG. 16, the bag-shaped structure 32H
according to the eighth modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, and a reinforcing member 44H provided on
each of the pair of side wall portions 43. The bag-shaped
structure 32H also includes a junction 45 and a connection
tube 46, although they are omitted in FIG. 16.

[0172] The reinforcing member 44H is made of the same
material as that of reinforcing member 44. The reinforcing
member 44H has shape followability in the direction of
wrapping around the wrist 100 as it is partly divided in the
wrapping direction. The thickness of the reinforcing mem-
ber 44H is in the range from 0.01 mm to 1.00 mm.

[0173] The reinforcing member 44H includes a plurality
of small pieces 53 arranged continuously from the inner wall
portion 41 side to the outer wall portion 42 side of the side
wall portion 43 in the longitudinal direction of the side wall
portion 43. The small piece 53 is a rectangular thin plate
made of a resin material, and has a perforation 53a extend-
ing along the bent portion 43a of the side wall portion 43.
The perforation 53a is constituted by a plurality of small
holes 536 aligned in one direction at predetermined inter-
vals. The small holes 535 are provided in the small piece 53
with a pitch in the range from 0.4 mm to 0.5 mm. The small
piece 53 is fixed to the outer surface of the side wall portion
43 by an adhesive or the like.

[0174] The small pieces 53 are set so that the gap between
adjacent small pieces 53 is larger than the thickness of the
small piece 53 and equal to or smaller than 2 mm. In
addition, for example, the length of the small piece 53 in the
direction orthogonal to the longitudinal direction of the side
wall portion 43 is a length that allows the small piece 53 to
be arranged on the side wall portion 43 with a 0.3 mm to 0.5
mm distance from each of the end on the inner wall portion
41 side of the side wall portion 43 and the end on the outer
wall portion 42 side. Preferably, the edge of the small piece
53 is chamfered to be round.

[0175] The small piece 53 fixed to the side wall portion 43
is configured to be bent along the perforation 53a when the
side wall portion 43 is folded along the bent portion 43a.
[0176] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32H
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0177] In addition, in the bag-shaped structure 32G, the
reinforcing member 44H has a configuration in which the
small pieces 53 each having the perforation 53a along the
bent portion 43a are arranged in the longitudinal direction of
the side wall portion 43. Therefore, the reinforcing member
44H needs to have only the small pieces 53 arranged in the
longitudinal direction of the side wall portion 43, and the
number of small pieces 53 can be reduced. As a result,
application of an adhesive and registration of small pieces
53 are easily performed when the reinforcing member 44 is
fixed to the side wall portion 43, and high productivity can
be achieved.

[0178] Since the small pieces 53 are bent along the per-
foration 53a, the small pieces 53 do not reduce the folding
property at the bent portion 43« of the side wall portion 43;
therefore, when the bag-shaped structure 32H inflates or
deflates, the small pieces 53 do not inhibit the inflation or
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deflation. Even if the small pieces 53 are split along the
perforations 53a by tepeated inflation and deflation, the
resultant configuration is the same as that of the first
reinforcing member 51 and the second reinforcing member
52 of the above-described embodiment, and the bag-shaped
structure 32H produces the same effect as the bag-shaped
structure 32 of the embodiment.

[0179] [Ninth Modification]

[0180] As shown in FIG. 17, the bag-shaped structure 321
according to the ninth modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 431, and a reinforcing member 44 provided on each
of the pair of side wall portions 431. The bag-shaped
structure 321 also includes a junction 45 and a connection
tube 46, although they are omitted in FIG. 17.

[0181] The side wall portion 431 is a flat plane continuous
with the inner wall portion 41 and the outer wall portion 42,
and includes a folding portion 43Ia to bend the side wall
portion 431 toward the internal space of the bag-shaped
structure 32H in approximately the middle in the direction in
which the inner wall portion 41 faces the outer wall portion
42. The folding portion 431a is constituted by, for example,
a recess or the like partly provided when molding the sheet
member.

[0182] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 321
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0183] In the bag-shaped structure 321, the side wall
portion 431 need not be bent toward the internal space of the
bag-shaped structure 321 in advance, and may be a planer
side wall portion 431. The reinforcing member 44 has a
configuration in which the first reinforcing member 51 and
second reinforcing member 52 constituted by a plurality of
small pieces 5la and 52a are provided on the side wall
portion 431 on the inner wall portion 41 side and the outer
wall portion 42 side, respectively, with the folding portion
431a of the side wall portion 431 interposed therebetween.
Therefore, the folding portion 431a is arranged in the gap
between the first reinforcing member 51 and the second
reinforcing member 52, and can prevent the side wall
portion 431 from being folded at a portion other than the
folding portion 431a. As a result, the bag-shaped structure
321 can have a planer side wall portion 431, and can be
easily manufactured.

[0184] [Tenth Modification]

[0185] As shown in FIG. 18, the bag-shaped structure 327
according to the tenth modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43J; and a reinforcing member 44 and junction 45
provided on each of the pair of side wall portions 43J. The
bag-shaped structure 327 also includes a connection tube 46,
although it is omitted in FIG. 18.

[0186] The pair of side wall portions 43] has a multi-tier
structure in which multiple pairs of side wall portions 43 are
provided in the direction in which the inner wall portion 41
faces the outer wall portion 42. For example, in the pair of
side wall portions 43], two side wall portions 43 are inte-
grally arranged in the direction in which the inner wall
portion 41 faces the outer wall portion 42. The reinforcing
member 44 and the junction 45 are provided for each of the
two side wall portions 43.
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[0187] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32J
configured as described above can suppress expansion of the
side wall portion 43 and improve the vascular compression
property while keeping shape followability to the wrist 100
even when the cuff width is reduced.

[0188] In addition, since the side wall portion 437 is bent
to the internal space at a plurality of positions, the bag-
shaped structure 32J is apt to inflate in a direction that
compresses the wrist 100, and easily follows the shape of the
living body; therefore, the bag-shaped structure 32J can
attain high blood pressure measurement accuracy even when
the cuff width is reduced. In addition, the bag-shaped
structure 32J has an increased bellows effect.

[0189] [Eleventh Modification]

[0190] As shown in FIG. 19, the bag-shaped structure 32K
according to the tenth modification includes an inner wall
portion 41, an outer wall portion 42, a pair of side wall
portions 43, a reinforcing member 44 and junction 45
provided on each of the pair of side wall portions 43. In other
words, the bag-shaped structure 32K includes two bag-
shaped structures 32 joined by joining the inner wall portion
41 of one bag-shaped structure 32 to the outer wall portion
42 of the other bag-shaped structure 32, and a communica-
tion hole 47 that allows the two bag-shaped structures 32 to
fluidly communicate with each other in the joined inner wall
portion 41 and outer wall portion 42. The bag-shaped
structure 32K also includes a connection tube 46 in one of
the two bag-shaped structures 32, although it is omitted in
FIG. 19.

[0191] Like the above-described bag-shaped structure 32,
when used in the cuff 12, the bag-shaped structure 32K
configured as described above can provide high blood
pressure measurement accuracy even when the cuff width is
reduced. Furthermore, in the bag-shaped structure 32K, the
two bag-shaped structures 32 are joined together, and the
internal spaces of the two bag-shaped structures 32 fluidly
communicate with each other by the communication hole
47.

[0192] Therefore, like the above-described bag-shaped
structure 32, when used in the cuff 12, the bag-shaped
structure 32K can suppress expansion of the side wall
portion 43 and improve the vascular compression property
while keeping shape followability to the wrist 100 even
when the cuff width is reduced.

[0193] In addition, since the two bag-shaped structures 32
each inflate in the direction that compresses the wrist 100,
the bag-shaped structure 32K can easily follow the living
body shape, and attain high blood pressure measurement
accuracy even when the cuff width is reduced. In addition,
the bag-shaped structure 32K has an increased bellows
effect.

[0194] The present invention is not limited to the above-
described embodiment and modifications. For example,
described above is the configuration in which the reinforcing
member 44 of the bag-shaped structure 32 is fixed to the
outer surface of the side wall portion 43 by an adhesive;
however, the configuration is not limited to this. For
example, as shown by the side wall portion 43 and reinforc-
ing member 44 of the bag-shaped structure 32 according to
another example shown in FIG. 20, the small pieces 51a and
52a constituting the reinforcing member 44 may be provided
inside the side wall portion 43. Such a bag-shaped structure
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32 can be manufactured by performing insert molding so
that the small pieces 51a and 52a are arranged in the sheet
member.

Of course, the above-described reinforcing members other
than reinforcing member 44 may be inserted in the side wall
portion 43.

[0195] The bag-shaped structure 32 may have another
configuration as long as the reinforcing member 44 provided
to the side wall portion 43 is divided in the wrapping
direction or has flexibility so that the bag-shaped structure
32 has shape followability to the wrist 100. For example,
configurations of the above embodiment and modifications
may be combined, such as using, for the first reinforcing
member, the configuration of one of the above embodiment
and modifications and using, for the second reinforcing
member, the configuration of another one of the above
embodiment and modifications which is different from that
of the first reinforcing member.

[0196] Furthermore, the bag-shaped structure 32 may have
a configuration in which the second moment of area is
increased or decreased as appropriate by making the thick-
ness of each portion such as the corner of the outer wall
portion 42 and the side wall portion 43, or the distal end of
the side wall portion 43 different from the thicknesses of the
other portions, or a configuration in which a portion in a
shape that improves, for example, the folding property of the
side wall portions 43 is provided.

[0197] The above-described bag-shaped structure 32D has
a configuration in which the first reinforcing member 51D
on the inner wall portion 41 side and the second reinforcing
member 52D on the outer wall portion 42 side are a plurality
of meshed small pieces 51a and 52a; however, the configu-
ration is not limited to this. For example, the bag-shaped
structure may include a first reinforcing member 51D con-
stituted by a plurality of meshed small pieces 51a on the
inner wall portion 41 side having a small curvature radius
when the bag-shaped structure is wrapped around the wrist
100, and a non-divided second reinforcing member 52C on
the outer wall portion 42 side.

[0198] The above-described bag-shaped structure 32G has
a configuration in which the reinforcing members 51G and
52G are respectively formed by molded items in which a
plurality of small pieces 51a and 52a¢ arranged in the
longitudinal direction of the side wall portion 43 are inte-
grally connected by the connection portions 515 and 525.
For example, the reinforcing member may have a configu-
ration in which a plurality of molded items each formed by
integrating two adjacent small pieces by a connection por-
tion are arranged in the longitudinal direction of the side
wall portion 43, or a configuration in which three adjacent
small pieces are integrated by two connection portions.

[0199] Namely, the present invention is not limited to the
above-described embodiments, and can be modified in prac-
tice, without departing from the gist of the invention. In
addition, embodiments may be combined as appropriate
where possible, in which case a combined advantage can be
attained. Furthermore, the above-described embodiments
include various stages of the invention, and various inven-
tions can be extracted by suitably combining the structural
elements disclosed herein. For example, even if some struc-
tural elements of all the structural elements disclosed in the
embodiments are deleted, the embodiment from which those
structural elements are deleted can be extracted as an inven-
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tion as long as the problem to be solved by the invention can
be solved, and the advantages of the invention can be
attained.

EXAMPLES

[0200] In order to concretize the features of the present
invention, examples and evaluation tests will be described
below. However, the scope of the present invention is not
limited to the following examples. In the following
examples 1 to 10 and comparative examples 1 and 2, the
width H of the bag-shaped structure was 27 mm.

Example 1

[0201] A bag-shaped structure 32 according to the
embodiment was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44 was 0.10 mm. The length of the small pieces
51a and 52q of the reinforcing member 44 in the longitu-
dinal direction of the side wall portion 43 was 10 mm. The
small pieces 51a and 524 had a shape which allows the small
pieces 51a and 524 to be arranged with a 0.3 mm to 0.5 mm
distance from each of the end on the inner wall portion 41
side of the side wall portion 43 and the bent portion 43a, and
each of the end on the outer wall portion 42 side and the bent
portion 43a, respectively. The small pieces 51a and 52a
were fixed to the side wall portion 43 by an adhesive so that
the interval between small pieces 51a and that between
small pieces 52q are in the range from 0.2 mm to 0.5 mm.

Example 2

[0202] A bag-shaped structure 32A according to the first
modification was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44A, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44A was 0.10 mm. The length of the small
pieces 51a and 52a of the reinforcing member 44A in the
longitudinal direction of the side wall portion 43 was 10
mm. The reinforcing member 44A had a shape which allows
(1) the end on the inner wall portion 41 side of the side wall
portion 43 and the small pieces 51a of one line, (ii) the small
pieces 51a of one line and those of the other line, (iii) the
small pieces 51a of the other line and the bent portion 43a,
(iv) the end on the outer wall portion 42 side and the small
pieces 52a of one line, (v) the small pieces 52a of one line
and those of the other line, and (vi) the small pieces 52a of
the other line and the bent portion 43a, to be arranged with
a 0.3 mm to 0.5 mm distance from each other. The small
pieces Sla and 52a were fixed to the side wall portion 43 by
an adhesive so that the interval between small pieces 51a
and that between small pieces 52a are in the range from 0.2
mm to 0.5 mm.
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Example 3

[0203] A bag-shaped structure 32B according to the sec-
ond modification was prepared. Regarding the material of
the inner wall portion 41, the outer wall portion 42, and the
side wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44B, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44B was 0.10 mm. The length of the small
pieces 51a of the reinforcing member 44B in the longitu-
dinal direction of the side wall portion 43 was 10 mm, and
that of the small pieces 52a was 9 mm. The small pieces 51a
and 52a had a shape which allows the small pieces 51a and
52a to be arranged with a 0.3 mm to 0.5 mm distance from
each of the end on the inner wall portion 41 side of the side
wall portion 43 and the bent portion 43a, and each of the end
on the outer wall portion 42 side and the bent portion 43a,
respectively. The small pieces 51a and 52a were fixed to the
side wall portion 43 by an adhesive so that the interval
between small pieces 51a and that between small pieces 52a
are in the range from 0.2 mm to 0.5 mm.

Example 4

[0204] A bag-shaped structure 32C according to the third
modification was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44C, polypropylene
resin was used. The thickness of the reinforcing member
44C was 0.25 mm. The first reinforcing member 51C and the
second reinforcing member 52C were a mesh with a mesh
size of #100. The first reinforcing member 51C and the
second reinforcing member 52C had a shape that allows the
first reinforcing member 51C and the second reinforcing
member 52C to be arranged with a 0.3 mm to 0.5 mm
distance from each of the end on the inner wall portion 41
side of the side wall portion 43 and the bent portion 43a, and
each of the end on the outer wall portion 42 side and the bent
portion 43a, respectively, and were fixed to the side wall
portion 43 by an adhesive.

Example 5

[0205] Abag-shaped structure 32D according to the fourth
modification was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44D, polypropylene
resin was used. The thickness of the reinforcing member
44D was 0.25 mm. The length of the small pieces 51a and
52a of the reinforcing member 44D in the longitudinal
direction of the side wall portion 43 was 10 mm. The small
pieces 51a and 52q had a mesh with a mesh size of #100.
The small pieces 51a and 52a had a shape which allows the
small pieces 51a and 52¢ to be arranged with a 0.3 mm to
0.5 mm distance from each of the end on the inner wall
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portion 41 side of the side wall portion 43 and the bent
portion 43a, and each of the end on the outer wall portion 42
side and the bent portion 434, respectively. The small pieces
51a and 52a were fixed to the side wall portion 43 by an
adhesive so that the interval between small pieces 51a and
that between small pieces 52a are in the range from 0.2 mm
to 0.5 mm.

Example 6

[0206] A bag-shaped structure 32E according to the fifth
modification was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44E, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44F was 0.10 mm. The length of the small
pieces 51a and 52a of the reinforcing member 44E in the
longitudinal direction of the side wall portion 43 was 10
mm. The small pieces 51a and 524 had an oval shape that
allows the small pieces 51a and 52a to be arranged with a
0.3 mm to 0.5 mm distance from each of the end on the inner
wall portion 41 side of the side wall portion 43 and the bent
portion 43a, and each of the end on the outer wall portion 42
side and the bent portion 434, respectively. The small pieces
51a and 52a were fixed to the side wall portion 43 by an
adhesive so that the interval between small pieces 51a and
that between small pieces 52a are in the range from 0.2 mm
to 0.5 mm.

Example 7

[0207] A bag-shaped structure 32F according to the sixth
modification was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44F, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44F was 0.10 mm. The length of the small
pieces 5la and 52a of the reinforcing member 44F in the
longitudinal direction of the side wall portion 43 was 10
mm. The small pieces 51a and 52a had a parallelogram
shape as a polygonal shape that allows the small pieces 51a
and 52a to be arranged with a 0.3 mm to 0.5 mm distance
from each of the end on the inner wall portion 41 side of the
side wall portion 43 and the bent portion 43a, and each of
the end on the outer wall portion 42 side and the bent portion
43a, respectively. The small pieces 51a and 52a were fixed
to the side wall portion 43 by an adhesive so that the interval
between small pieces 51a and that between small pieces 52a
are in the range from 0.2 mm to 0.5 mm.

Example 8

[0208] A bag-shaped structure 32G according to the sev-
enth modification was prepared. Regarding the material of
the inner wall portion 41, the outer wall portion 42, and the
side wall portion 43G, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
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42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44G, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44G was 0.10 mm. The length of the small
pieces 51a and 52a of the reinforcing member 44G in the
longitudinal direction of the side wall portion 43 was 10
mm. The small pieces 51a and 524 had a shape that allows
the small pieces 51a and 52a to be arranged with a 0.3 mm
to 0.5 mm distance from each of the end on the inner wall
portion 41 side of the side wall portion 43 and the bent
portion 43a, and each of the end on the outer wall portion 42
side and the bent portion 434, respectively. The small pieces
51a and 52a were fixed to the side wall portion 43 by an
adhesive so that the interval between small pieces 51a and
that between small pieces 52a are in the range from 0.2 mm
to 0.5 mm.

Example 9

[0209] Abag-shaped structure 32H according to the eighth
modification was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 43, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 43 was 0.15 mm. As the
material of the reinforcing member 44H, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44H was 0.10 mm. The length of the small
pieces Sla and 52a of the reinforcing member 44H in the
longitudinal direction of the side wall portion 43 was 10
mm. The width of the connection portions 51 and 525 of
the reinforcing member 44H in the direction in which the
inner wall portion 41 faces the outer wall portion 42 was
within the range from 0.2 mm to 0.4 mm. The small pieces
51a and 524 had a shape which allows the small pieces 51a
and 524 to be arranged with a 0.3 mm to 0.5 mm distance
from each of the end on the inner wall portion 41 side of the
side wall portion 43 and the bent portion 434, and each of
the end on the outer wall portion 42 side and the bent portion
43a, respectively. The small pieces 51a and 52a were fixed
to the side wall portion 43 by an adhesive so that the interval
between small pieces 51a and that between small pieces 52a
are in the range from 0.2 mm to 0.5 mm.

Example 10

[0210] A bag-shaped structure 321 according to the ninth
modification was prepared. Regarding the material of the
inner wall portion 41, the outer wall portion 42, and the side
wall portion 431, a silicone material having a Shore A
hardness of 25 was used as a thermoplastic elastomer. The
thickness of the inner wall portion 41, the outer wall portion
42, and the side wall portion 431 was 0.15 mm. As the
material of the reinforcing member 44, polyethylene
terephthalate resin was used. The thickness of the reinforc-
ing member 44 was 0.10 mm. The length of the small pieces
53 of the reinforcing member 44 in the longitudinal direction
of the side wall portion 431 was 10 mm. The small pieces 53
had a shape that allows the small pieces 53 to be arranged
with 2 0.3 mm to 0.5 mm distance from each of the end on
the inner wall portion 41 side of the side wall portion 431
and the end on the outer wall portion 42 side. A plurality of
small pieces 51a and 52a were fixed to the side wall portion
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431 by an adhesive so that the interval between small pieces
51a and that between small pieces 52a is within the range
from 0.2 mm to 0.5 mm.

Comparative Example 1

[0211] As Comparative Example 1, a bag-shaped structure
having a configuration obtained by excluding the reinforcing
member 44 from the bag-shaped structure 32 of Example 1
was prepared. Regarding the material of the inner wall
portion 41, the outer wall portion 42, and the side wall
portion 43, a silicone material having a Shore A hardness of
25 was used as a thermoplastic elastomer. The thickness of
the inner wall portion 41, the outer wall portion 42, and the
side wall portion 43 was 0.15 mm.

Comparative Example 2

[0212] As Comparative Example 2, a bag-shaped structure
having a configuration obtained by modifying the configu-
ration of the bag-shaped structure 32 of Example 1 to
include a first reinforcing member and second reinforcing
member in which a plurality of small pieces 51a and a
plurality of small pieces 52a of the reinforcing member 44
are each integrated, i.e., a bag-shaped structure including a
reinforcing member constituted by a non-divided first rein-
forcing member and second reinforcing member was pre-
pared. Regarding the material of the inner wall portion 41,
the outer wall portion 42, and the side wall portion 43, a
silicone material having a Shore A hardness of 25 was used
as a thermoplastic elastomer. The thickness of the inner wall
portion 41, the outer wall portion 42, and the side wall
portion 43 was 0.15 mm. As the material of the reinforcing
member 44, polypropylene resin was used. The thickness of
the reinforcing member 44 was 0.10 mm. The first reinforc-
ing member and the second reinforcing member had a shape
that allows the first reinforcing member and the second
reinforcing member to be arranged with a 0.3 mm to 0.5 mm
distance from each of the end on the inner wall portion 41
side of the side wall portion 43 and the bent portion 43a, and
each of the end on the outer wall portion 42 side and the bent
portion 43a, respectively, and were fixed to the side wall
portion 43 by an adhesive.

[0213] [Evaluation Test 1]

[0214] For Evaluation Test 1, an inflation evaluation test
was performed for the bag-shaped structures of Examples 1
to 10 and Comparative Examples 1 and 2.

[0215] In the inflation evaluation test, each bag-shaped
structure was inflated three times with the pressure of 300
mmHg, and whether or not the pair of side wall portions 43
expanded was determined by visual evaluation. A bag-
shaped structure with both side wall portions 43 not inflated
at all was determined as good, and a bag-shaped structure
with at least one side wall portion 43 inflated at least once
was determined as bad.

[0216] [Evaluation Test 2]

[0217] For Evaluation Test 2, a vascular compression
property evaluation test was performed for the bag-shaped
structures of Examples 1 to 10 and Comparative Examples
1 and 2.

[0218] In the vascular compression property evaluation
test, a blood pressure value of the same person was mea-
sured alternately by a wrist blood pressure monitor (blood
pressure monitor 1) including the bag-shaped structure pre-
pared according to each of Examples 1 to 10 and Compara-
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tive Examples 1 and 2 and a commercially-available upper-
arm blood pressure monitor. Measurement of a blood
pressure value was performed 10 times in total for each
blood pressure monitor.

[0219] Here, an upper-arm blood pressure monitor model
HEM-7120 manufactured by Omron Healthcare Co., Ltd.
was used as the upper-arm blood pressure monitor. The
upper-arm blood pressure monitor was attached to the upper
arm, and the blood pressure monitors 1 of each of the
examples and the comparative examples were attached to
the wrist 100.

[0220] After that, the standard deviation of the differences
between the blood pressure values obtained by the upper-
arm blood pressure monitor and the blood pressure values
obtained by each wrist blood pressure monitor was obtained.
[0221] The standard deviation of the blood pressure values
obtained by 10 measurements with the upper-arm blood
pressure monitor was approximately 7 mmHg. This standard
deviation was defined as a reference value. Therefore, the
bag-shaped structure 32 whose standard deviation of the
differences between the blood pressure values obtained by
the upper-arm blood pressure monitor and those obtained by
the wrist blood pressure monitor is less than 7 mmHg was
determined as good, i.e., determined as realizing the mea-
surement accuracy equivalent to that of the upper-arm blood
pressure monitor. In contrast, the bag-shaped structure 32
whose standard deviation was 7 mmHg or more was deter-
mined as having an insufficient vascular compression prop-
erty, i.e., as failing to realize the measurement accuracy
equivalent to that of the upper-arm blood pressure monitor.

[0222] [Results of Evaluation Tests]
[0223] The results of the Evaluation Tests 1 and 2 are
shown in Table 1.
TABLE 1
Inflation Vascular compression property evaluation
evaluation Standard
Result Result deviation value

Example 1 Good Good 3 mmHg
Example 2 Good Good 3 mmHg
Example 3 Good Good 3 mmHg
Example 4 Good Good 6 mmHg
Example 5 Good Good 4 mmHg
Example 6 Good Good 5 mmHg
Example 7 Good Good 5 mmHg
Example 8 Good Good 5 mmHg
Example 9 Good Good 3 mmHg
Example 10 Good Good 3 mmHg
Comparative Bad Bad 26 mmHg
example 1
Comparative Good Bad Could not be
example 2 measured
[0224] As shown in Table 1, Examples 1 to 10 showed

good results both in the evaluation of expansion of the side
wall portion 43 in Evaluation Test 1 and the evaluation of the
vascular compression property in Evaluation Test 2.

[0225] In Example 4, the pair of first reinforcing members
51C and pair of second reinforcing members 52C provided
on the pair of side wall portions 43 are meshed, but not
divided; therefore, Example 4 showed a slightly larger
standard deviation value than the other examples, but the
standard deviation value satisfied the reference for good
results as an evaluation result.
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[0226] Comparative Example 1 showed a bad result with
the standard deviation value of 26 mmHg, which is consid-
ered to be caused because the inflation pressure was lost at
both side wall portions 43, and the vascular compression
property was thereby lowered. In Comparative Example 2,
the standard deviation value could not be measured. This is
considered to be caused because the configuration of Com-
parative Example 2 includes a non-divided reinforcing
member in a thin plate shape; therefore, the reinforcing
member inhibited the change of the shape of the bag-shaped
structure, the bag-shaped structure accordingly failed to
have shape followability to the wrist 100, and the reinforcing
member inhibited the bag-shaped structure from coming into
close contact with the wrist 100.

[0227] Those results showed that, to reinforce, with the
reinforcing member 44, the side wall portion 43 of the
bag-shaped structure 32 used in the cuff 12 of the blood
pressure monitor 1 for attaining high blood pressure mea-
surement accuracy, the reinforcing member 44 needs to be
divided in the wrapping direction or have high flexibility.
[0228] Those results also showed that, if the bag-shaped
structure 32 used in the cuff 12 of the blood pressure monitor
1 has the configuration of the above-described embodiment
or each modification, the bag-shaped structure 32 can pro-
vide high blood pressure measurement accuracy and provide
the cuff 12 of the blood pressure monitor 1 with an appro-
priate function, even when the cuff width is reduced.

1. A bag-shaped structure used in a cuff for blood pressure
measurement configured to be wrapped around a living
body, inflate when a fluid is supplied to an internal space,
and compress the living body. the bag-shaped structure
comptrising:

an inner wall portion provided on a living body side;

an outer wall portion facing the inner wall portion;

a pair of side wall portions, each being continuous with
the inner wall portion and the outer wall portion and
including a bent portion bent toward the internal space;
and

a reinforcing member provided on each of the pair of side
wall portions, having a higher hardness than the side
wall portion, and having shape followability in a direc-
tion of wrapping around the living body.
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2. The bag-shaped structure according to claim 1, wherein
the reinforcing member is provided on the side wall portion
on each of the inner wall portion side and the outer wall
portion side with respect to the bent portion.

3. The bag-shaped structure according to claim 2, wherein
the reinforcing member includes a plurality of plate-shaped
small pieces provided at predetermined intervals in a lon-
gitudinal direction of the side wall portion.

4. The bag-shaped structure according to claim 3,
wherein, of the small pieces, small pieces provided on the
inner wall portion side of the side wall portion are shorter in
the longitudinal direction of the side wall portion than small
pieces provided on the outer wall portion side of the side
wall portion.

5. The bag-shaped structure according to claim 3, wherein
the reinforcing member further includes a connection por-
tion that connects the adjacent small pieces on the inner wall
portion side.

6. The bag-shaped structure according to claim 2, wherein
the reinforcing member is provided along the longitudinal
direction of the side wall portion and is meshed.

7. The bag-shaped structure according to claim 6, wherein
at least the reinforcing member provided on the inner wall
portion side of the side wall portion includes a plurality of
small pieces provided at predetermined intervals in the
longitudinal direction of the side wall portion.

8. The bag-shaped structure according to claim 1, wherein
the bag-shaped structure comprises a plurality of the rein-
forcing members, the reinforcing members being provided
at predetermined intervals in a longitudinal direction of the
side wall portion and each including a perforation on the
bent portion along the bent portion.

9. The bag-shaped structure according to claim 1, wherein
the reinforcing member is provided on an outer surface of
the side wall portion.

10. The bag-shaped structure according to claim 1,
wherein the reinforcing member is provided inside the side
wall portion.

11. The bag-shaped structure according to claim 1,
wherein the inner wall portion and the side wall portion have
a Shore A hardness in a range from 15 to 95.
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