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(57) Abstract: A sensor unit which is to be connected to a medical measurement apparatus includes a detection unit that includes
a detector which detects a vital signs signal of a patient and a first connecting portion which connects the detector and the medical
measurement apparatus to each other and a cuff unit that includes a cuff which is to be attached to the patient and a second connecting
portion which connects the cuff and the medical measurement apparatus to each other through a hollow tube. In the sensor unit, the
detection unit or the cuff unit includes a memory which stores identification information for identifying the patient, and the detection

unit and the cuff unit are fixed to each other.
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Description

Title of Invention: SENSOR UNIT AND MEDICAL MEA-

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

SUREMENT SYSTEM
Technical Field

The present invention relates to a sensor unit and a medical measurement system.

Background Art

In order to reduce the burden on the patient, a medical measurement system for non-
invasively acquiring vital signs information of the patient is under development. For
example, Japanese Patent No. 5,694,032 discloses a venous pressure measurement
apparatus which uses the oscillometric method to noninvasively measure the central
venous pressure (CVP). In the apparatus disclosed in Japanese Patent No. 5,694,032, a
cuff which is attached to the upper arm of the patient by a medical person such as a
doctor, and a probe which is attached to the finger are used, and a pulse wave in a site
distal from the heart, and that in a site proximal to the heart are simultaneously
measured, and the central venous pressure is calculated based on a correlation between
the pulse waves.

In recent years, with miniaturization and sophistication of medical measurement
systems, opportunities in which the patient acquires own vital signs information by
using a medical measurement system in a place other than a hospital, such as the home
of the patient are increasing. In the case where the patient uses a medical measurement
system in a place such as the home of the patient, unlike a measurement in a hospital,
the patient oneself must attach a cuff and a probe to respective predetermined sites, and
then operate the medical measurement system. In the case of the above-described
venous pressure measurement apparatus, for example, the patient oneself is requested
to attach the cuff and the probe to the upper arm and the finger, respectively, and then
starts the measurement.

In the case where the patient uses a medical measurement system in a place other
than a hospital, there is a possibility that the patient forgets to attach the probe, and the
blood pressure is measured in a state where the probe is not attached to the patient
since the medical person hardly checks the attachment in a place other than a hospital.

When the blood pressure is measured in a state where the probe is not attached to the

patient, the blood pressure of the patient is not correctly measured.
Summary of Invention
Technical Problem

The present invention has been conducted in order to solve the above problem.

Therefore, it is an object of the present invention to provide a sensor unit in which it is



WO 2018/047673 PCT/JP2017/030894

possible to prevent or suppress a measurement from being performed in a state where a
probe is not attached to the patient, and a medical measurement system having the
sensor unit.

[0007]  The object of the present invention is attained by the following configurations.

[0008] A sensor unit has a cuff unit and a detection unit, and is to be connected to a medical
measurement apparatus. The detection unit has a detector and a first connecting
portion. The detector detects a vital signs signal of a patient. The first connecting
portion is to connect the detector and the medical measurement apparatus to each
other. The cuff unit has a cuff and a second connecting portion. The cuff is to be
attached to the patient. The second connecting portion is to connect the cuff and the
medical measurement apparatus to each other through a hollow tube. The detection
unit or the cuff unit has a memory. The memory stores identification information for
identifying the patient. The detection unit and the cuff unit are fixed to each other.

[0009] A medical measurement system has a medical measurement apparatus and a sensor
unit which is connected to the medical measurement apparatus. The sensor unit has a
detection unit and a cuff unit. The detection unit has a detector and a first connecting
portion. The detector detects a vital signs signal of a patient. The first connecting
portion connects the detector and the medical measurement apparatus to each other.
The cuff unit has a cuff and a second connecting portion. The cuff is to be attached to
the patient. The second connecting portion connects the cuff and the medical mea-
surement apparatus to each other through a hollow tube. The detection unit or the cuff
unit has a memory. The memory stores identification information for identifying the
patient. The detection unit and the cuff unit are fixed to each other. The medical mea-
surement apparatus has a blood pressure measuring section, a vital signs information
acquiring section, and a transmitter. The blood pressure measuring section measures a
blood pressure of the patient based on vibration transmitted from the cuff unit. The
vital signs information acquiring section acquires vital signs information of the patient
based on the vital signs signal detected by the detector. The transmitter transmits
transmission data containing the identification information, data of the blood pressure,
and vital signs information of the patient.

[0010]  Another medical measurement system has a medical measurement apparatus and a
sensor unit which is connected to the medical measurement apparatus. The sensor unit
has a detection unit and a cuff unit. The detection unit has a detector and a first
connecting portion. The detector detects a vital signs signal of a patient. The first
connecting portion connects the detector and the medical measurement apparatus to
each other. The cuff unit has a cuff and a second connecting portion. The cuff is to be
attached to the patient. The second connecting portion connects the cuff and the

medical measurement apparatus to each other through a hollow tube. The medical
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measurement apparatus has a blood pressure measuring section and a vital signs in-
formation acquiring section. The blood pressure measuring section measures a blood
pressure of the patient based on vibration transmitted from the cuff unit. The vital signs
information acquiring section acquires vital signs information of the patient based on
the vital signs signal detected by the detector. In the case where a state of the vital
signs signal of the patient which is detected by the detector is stable, the blood pressure
measuring section allows the blood pressure of the patient to be measured.
Advantageous Effects of Invention

[0011]  In the case where the detection unit having the probe, and the cuff unit having the
cuff are fixed to each other, or the state of the vital signs signal of the patient which is
detected by the probe is stable, the blood pressure measuring section allows the blood
pressure of the patient to be measured. Therefore, it is possible to prevent or suppress
the blood pressure measurement from being performed in a state where the probe is not
attached to the patient.
Brief Description of Drawings

[0012] [fig.1]Fig. 1 is a block diagram schematically illustrating the configuration of a
medical measurement system of a first embodiment.
[fig.2]Fig. 2 is a schematic block diagram exemplifying the configuration of a mea-
surement apparatus illustrated in Fig. 1.
[fig.3A]Fig. 3A is a diagrammatic view exemplifying the structure of a first tube il-
lustrated in Fig. 1.
[fig.3B]Fig. 3B is a diagrammatic view exemplifying the structure of the first tube 1il-
lustrated in Fig. 1.
[fig.4]Fig. 4 is an enlarged sectional view of the broken-line portion A in Fig. 1.
[fig.5]Fig. 5 is a flowchart describing an example of blood pressure measurement in
which the medical measurement system of the first embodiment is used.
[fig.6]Fig. 6 is a diagrammatic view describing selection of the cuff and probe il-
lustrated in Fig. 1, and the configuration of a sensor unit.
[fig.7]Fig. 7 is a conceptual view describing writing of patient identification in-
formation in the probe.
[fig.8]Fig. 8 is a conceptual view describing provision of blood pressure data to a
medical person.
[fig.9]Fig. 9 is a block diagram schematically illustrating the configuration of a
medical measurement system of a second embodiment.
[fig.10]Fig. 10 is a flowchart exemplifying a process procedure of a blood pressure

measurement by the medical measurement system of the second embodiment.

Description of Embodiments
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[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

Hereinafter, embodiments of the sensor unit and medical measurement system of the
present invention will be described with reference to the accompanying drawings. In
the figures, the identical components are denoted by the same reference numerals. In
the drawings, the dimension ratios are exaggerated for the sake of convenience in de-
scription, and may be sometimes different from the actual ratios.

(First embodiment)

<Medical measurement system 1>

Fig. 1 is a block diagram schematically illustrating the configuration of a medical
measurement system of a first embodiment, and Fig. 2 is a schematic block diagram
exemplifying the configuration of a measurement apparatus illustrated in Fig. 1. As il-
lustrated in Fig. 1, the medical measurement system 1 can include a detection unit 10, a
cuff unit 20, and the measurement apparatus (medical measurement apparatus) 30. A
combination of the detection unit 10 and the cuff unit 20 constitutes a sensor unit 40.

The detection unit 10 can include a probe 11 and a signal cable 12. The probe 11 can
include a detector 111 and a memory 112.

The detector 111 detects a pulse wave which is a vital signs signal of the patient. For
example, the probe 11 is an SpO, probe for measuring the arterial oxygen saturation,
and to be attached to the finger of the hand of the patient to acquire the peripheral
pulse wave (hereinafter, referred to as "first pulse wave") from pulse wave components
relating to the light absorption of the blood.

The memory 112 stores patient identification information. The patient identification
information contains information for identifying the patient, such as the name and date
of birth of the patient, and the serial number of the patient chart registered in a hospital.
In the measurement apparatus 30, updating of the patient identification information is
inhibited, and the patient identification information is allowed to be written only once
in the memory 112. When the patient identification information of a patient P is once
written in the memory 112, therefore, the patient identification information of another
patient Q is not written in the memory 112, and measurement data of Patients P and Q
are prevented from being confused. The memory 112 can store also blood pressure
data, vital signs information (for example, the first pulse wave), and the like of the
patient which are acquired by the measurement apparatus 30. In the following de-
scription, for the sake of convenience, various kinds of physiological/anatomical in-
formation generated by the living body, other than the blood pressure are referred to as
"vital signs information."

The signal cable 12 is a cable which functions as the first connecting portion, and
which electrically connects the probe 11 and the measurement apparatus 30 to each
other, and transmits the vital signs signal detected by the detector 111 to the mea-

surement apparatus 30. Moreover, the patient identification information, and blood
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

pressure data and vital signs information of the patient which are acquired by the mea-
surement apparatus 30 can be transmitted to the memory 112 through the signal cable
12. One end of the signal cable 12 is connected and fixed to the probe 11, and the other
end of the signal cable 12 is connected to the measurement apparatus 30.

The cuff unit 20 can include a cuff 21, a first tube 22, a second tube 23, and a relay
24. The cuff 21 is a bag-like belt which is to be wrapped around the upper arm in the
vicinity of the axillary cavity of the patient to be attached thereto. The cuff 21 is
supplied with air from the measurement apparatus 30, compresses the upper arm of the
patient, and detects a pulse wave (hereinafter, referred to as "second pulse wave")
which is vibration of the blood vessel wall, from the belt, and transmits the pulse wave
to the measurement apparatus 30.

The first tube 22 and the second tube 23 are tubes (hollow tubes) which function as
the second connecting portion, and through which the air supplied from the mea-
surement apparatus 30 is sent to the cuff 21. One end of the first tube 22 is connected
and fixed to the cuff 21, and the other end is connected in the relay 24 to one end of the
second tube 23. On the other hand, the other end of the second tube 23 is connected to
the measurement apparatus 30. The relay 24 is fixed to the signal cable 12 at a prede-
termined position which is between the probe 11 and the measurement apparatus 30.

For example, the measurement apparatus 30 is a venous pressure measurement
apparatus, acquires the first and second pulse waves of the patient, and measures the
central venous pressure of the patient based on the first and second pulse waves.

As illustrated in Fig. 2, the measurement apparatus 30 can include a pressure
controller 31, a pressure sensor 32, an input circuit 33, a process controller 34, a
displaying section 35, an operating section 36, and a transmitter 37.

The pressure controller 31 supplies air to the cuff 21 attached to the patient, in ac-
cordance with instructions from the process controller 34. The pressure controller 31
controls the amount of the air which is to be supplied to the cuff 21, thereby adjusting
the degree of inflation of the cuff 21.

The pressure sensor 32 receives the second pulse wave from the cuff 21, converts the
second pulse wave to an electric signal, and supplies the electric signal to the process
controller 34. The pressure sensor 32 may be a piezoelectric element which converts a
pressure wave that is transmitted by using air as a medium, to an electric signal.

The input circuit 33 functions as the vital signs information acquiring section,
receives an electric signal of the plethysmogram (the first pulse wave) from the probe
11, amplifies the electric signal to a voltage electric signal, and then supplies the
voltage electric signal to the process controller 34.

The process controller 34 controls the pressure controller 31, the displaying section

35, and the transmitter 37. The process controller 34 functions as the blood pressure
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[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

measuring section, receives first and second pulse wave signals respectively from the
input circuit 33 and the pressure sensor 32, and calculates the central venous pressure
(blood pressure) of the patient based on the first and second pulse wave signals, by
using the principle of the oscillometric method. Namely, the process controller 34
measures the blood pressure of the patient based on the first pulse wave signal
transmitted from the probe 11, and the second pulse wave signal (vibration)
transmitted from the cuff unit 20. An algorithm for measuring the central venous
pressure based on the first pulse wave in a site distal from the heart, and the second
pulse wave in a site proximal to the heart is known, and therefore its detailed de-
scription will be omitted. The process controller 34 functions also as the vital signs in-
formation acquiring section, and acquires vital signs information of the patient based
on the first pulse wave signal.

The displaying section 35 can include, for example, a liquid crystal display, and
displays various waveforms, calculation results, messages, and the like which are
received from the process controller 34.

The operating section 36 can include, for example, a power supply switch, a mea-
surement start button, a touch panel for inputting the patient identification information
and the like, a switch for selecting the mode, etc., and supplies instructions from the
user to the process controller 34.

The transmitter 37 transmits transmission data containing the patient identification
information and the blood pressure data to an information terminal of the medical
person. The transmission data may contain the vital signs information. The transmitter
37 can include an encryption module which is not illustrated, encrypts the transmission
data by using an encryption key contained in the patient identification information, and
transmits the encrypted transmission data to the information terminal of the medical
person. Since the transmission data are encrypted, it is possible to ensure the confi-
dentiality of the transmission data.

The other configuration of the measurement apparatus 30 is identical with the con-
figuration of a conventional venous pressure measurement apparatus, and therefore its
detailed description will be omitted.

<Sensor unit 40>

Next, the sensor unit 40 in the embodiment will be described in detail with reference
to Figs. 3A, 3B, and 4. Figs. 3A and 3A are diagrammatic views exemplifying the
structure of the first tube 22 illustrated in Fig. 1, and Fig. 4 is an enlarged sectional
view of the broken-line portion A in Fig. 1.

As illustrated in Fig. 3A, another end portion 222 of the first tube 22 which is to be
joined to the second tube 23 is threaded. The other end portion 222 is screwed with the

relay 24 at a position where the other end portion is to be joined to the one end of the
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[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

second tube 23, or namely the other end portion 222 is coupled with the relay 24 by
rotating the other end portion along the thread.

The first tube 22 can include at least one engagement member 221 in the other end
portion 222. Figs. 3A and 3B exemplarily illustrate a case where the first tube 22
includes two engagement members 221. The engagement members 221 are fitted into
recesses of the side surface of the first tube 22, and urged by spring members disposed
in the recesses so as to project toward the outside of the side surface of the first tube
22, respectively (see Fig. 4).

When forces (forces in the directions of the hollow arrows) directed from the
periphery of the first tube 22 toward the central axis are applied against the forces of
the spring members, as illustrated in Fig. 3B, the engagement members 221 sink into
the recesses of the side surface of the first tube 22, respectively.

Each of engagement members 221 can include a taper portion in the side where the
member is to be joined to the second tube 23. In the engagement member 221, the side
opposite to the taper portion is formed to be substantially perpendicular to the central
axis of the first tube 22. Because of the structure, when the other end portion 222 is
inserted into the relay 24, the taper portion is in contact with an insertion opening of
the relay 24, and, in accordance with the advancement of the other end portion 222 in
the relay 24, the forces in the directions of the hollow arrows act on the engagement
members 221.

When the other end portion is further rotationally inserted into the relay 24 so as be
screwed with the relay 24, the engagement members 221 are pressingly inserted into
the recesses to sink therein, respectively, and the other end portion 222 can advance to
the joined position where the other end portion is to be joined to the one end of the
second tube 23.

As illustrated in Fig. 4, at the timing when the other end portion 222 advances to the
joined position, the engagement members 221 are released from the forces in the di-
rections of the hollow arrows due to the insertion opening, and therefore caused by the
forces of the spring members to project into the recesses, respectively.

In the engagement members 221, by contrast, the sides opposite to the taper portions
are formed to be substantially perpendicular to the central axis of the first tube 22.
When the engagement members 221 project respectively into the recesses of the relay
24, therefore, the movement in the direction in which the other end portion 222 is
pulled out from the relay 24 is blocked. When the other end portion 222 once advances
to the joined position in the relay 24, namely, the other end portion 222 is locked in the
relay 24, and the first tube 22 cannot be pulled out from the relay 24. Therefore, the
cuff unit 20 is fixed to the detection unit 10, or namely the detection unit 10 and the

cuff unit 20 are fixed to each other, and the two units become inseparable from each
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[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

other. Consequently, the cuff unit 20 and the detection unit 10 can be prevented from
being erroneously separated from each other by the patient.

The structure for fixing the cuff unit 20 to the detection unit 10 is not limited to the
above-described structure. Any structure may be employed so far as it is configured so
that, when the cuff unit 20 is once fixed to the detection unit 10, the units cannot be
separated from each other, or the separation involves breakage.

For example, a configuration may be employed where a first fixing portion is
disposed in an intermediate portion of the signal cable connecting the probe and the
measurement apparatus, a second fixing portion is disposed in an intermediate portion
of the tube connecting the cuff and the measurement apparatus, and the first and
second fixing portions are inseparably fixed.

<Example of blood pressure measurement in which medical measurement system 1
is used>

Fig. 5 is a flowchart describing an example of a blood pressure measurement in
which the medical measurement system 1 of the embodiment is used, Fig. 6 is a dia-
grammatic view describing selection of the cuff and the probe, and the configuration of
the sensor unit, Fig. 7 is a conceptual view describing writing of the patient identi-
fication information in the probe, and Fig. 8 is a conceptual view describing provision
of the blood pressure data to the medical person.

As illustrated in Fig. 5, firstly, the medical person selects a cuff and probe which are
appropriate for the patient (step S101). In the example, the medical person prepares a
plurality of cuffs and probes having different sizes so as to cope with a plurality of
patients with different physical sizes, and selects an appropriate cuff and probe which
are suitable for the physical size of the patient P whose blood pressure is to be
measured. When the blood pressure is measured by using the appropriate cuff and
probe which are suitable for the physical size of the patient P, the blood pressure of the
patient P is correctly obtained.

As illustrated in Fig. 6, for example, cuffs C1 to Cn and probes P1 to Pn having
different sizes are prepared with respect to the cuff 21 and the probe 11, respectively,
and then stored in the vicinity of the medical person in a state where, in each of the
relays 24, the first tube 22 and the second tube 23 are not joined to each other.

Next, the medical person integrates the detection unit 10 with the cuff unit 20 to
configure the sensor unit 40 (step S102). The medical person joins the first tube 22 of
the selected cuff 21 to the second tube 23 in the relay 24 attached to the selected probe
11, thereby configuring the sensor unit 40 in which the detection unit 10 and the cuff
unit 20 are integrated with each other. The sensor unit 40 which is configured in ac-
cordance with the physical size of the patient P is allowed to be used only by the
patient P. On the other hand, patients other than the patient P are not allowed to use the
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[0045]

[0046]

[0047]

[0048]

[0049]

thus configured sensor unit 40. Since patients other than the patient P are disabled to
use the sensor unit 40 as described above, it is possible to prevent an infection from
spreading among patients.

Next, the medical person writes the patient identification information in the probe 11
(step S103). As illustrated in Fig. 7, the medical person writes the patient identification
information of the patient P in the memory 112 of the probe 11 by using the in-
formation terminal 2 such as a personal computer, or the measurement apparatus 30. In
the case where the writing is performed by using the measurement apparatus 30, the
patient identification information is input through, for example, a touch panel of the
operating section 36.

Next, the patient P measures the blood pressure by using the medical measurement
system 1 (step S104). The patient P measures the blood pressure in a place where the
blood pressure can be periodically measured in the resting state, such as the home of
the patient. The measurement is conducted in the following procedure. (1) The sensor
unit 40 is connected to the measurement apparatus 30. (2) The measurement apparatus
30 is powered on. (3) The cuff 21 of the sensor unit 40 is attached to the upper arm,
and the probe 11 is attached to the fingertip. (4) The operating section 36 is operated to
start the measurement (the measurement start button is pressed). (5) A result of the
measurement is checked.

The cuff 21 may be attached to either of the right and left arms. The finger to which
the probe 11 is attached may be a finger of either of the right and left hands.
Preferably, the probe 11 may be attached to a finger of the hand on the same side as the
arm to which the cuff 21 is attached.

The process controller 34 controls the pressure controller 31 to inflate the cuff 21
attached to the patient P, and calculates the blood pressure (central venous pressure) of
the patient based on the electric signal of the first pulse wave supplied from the input
circuit 33, and that of the second pulse wave supplied from the pressure sensor 32.
Moreover, the process controller 34 causes the value of the calculated blood pressure
to be displayed on the displaying section 35.

Alternatively, a configuration may be employed where, in the case where the state of
the first pulse wave of the patient P is stable, the measurement of the blood pressure of
the patient P is allowed. By considering whether parameters of the first pulse wave are
within the respective normal ranges or not, it is determined whether the state of the
first pulse wave is stable or not. The parameters may contain, for example, the pulse
wave amplitude and the pulse wave interval. When the measurement of the blood
pressure of the patient P is allowed in the case where the state of the first pulse wave of
the patient P is stable, the value of the blood pressure of the patient P can be correctly

acquired.
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[0050]

[0051]

[0052]

[0053]

[0054]

Next, the patient P provides the medical person with the measured blood pressure
data (step S105). As illustrated in Fig. 8, the patient P operates the operating section 36
so as to transmit the measured blood pressure data from the medical measurement
system 1 to the information terminal 2 of the medical person. After the blood pressure
measurement by the measurement apparatus 30 is ended, moreover, the transmitter 37
may encrypt the transmission data containing the patient identification information and
blood pressure data of the patient P may be encrypted, and the encrypted data may be
automatically transmitted through a wireless communication to the information
terminal 2 which is in a remote place. According to the configuration, the medical
person can surely acquire the blood pressure data of the patient P.

Alternatively, the patient identification information and the blood pressure data may
be stored in the memory 112, and the patient P oneself may directly bring the medical
measurement system 1 or the sensor unit 40 into a medical facility where the medical
person stays. Alternatively, a configuration may be employed where, in an area where
a radio wave is hardly transmitted and received, such as a mountain area, the
transmission data are transmitted by using a wired network communication, a
telephone line, or the like.

Next, the medical person checks the blood pressure data of the patient P (step S106).
The information terminal 2 receives the encrypted transmission data, and decrypts the
transmission data by using the encryption key which is stored in the information
terminal 2, and which is a key for the patient identification information of the patient
P. The medical person operates the information terminal 2 to collate the patient identi-
fication information of the acquired transmission data with the patient identification in-
formation of the patient P stored in the information terminal 2, thereby confirming that
the transmission data are data of the patient P. After it is confirmed that the
transmission data are data of the patient P, the medical person checks the blood
pressure data of the patient P.

In the blood pressure measurement using the medical measurement system 1 of the
embodiment, as described above, the cuff 21 and probe 11 which are suitable for the
physical size of the patient P are selected by the medical person, the cuff unit 20
including the cuff 21 is fixed to the detection unit including the probe 11. Moreover,
the patient identification information of the patient P is written in the memory 112 of
the probe 11 by the medical person. The sensor unit 40 and medical measurement
system 1 of the thus configured embodiment achieve the following effects.

The cuff unit 20 including the cuff 21 is fixed to the detection unit 10 including the
probe 11. When the patient P is to use the medical measurement system 1, therefore,
the patient P can remember the presence of the probe. Consequently, it is possible to

prevent or suppress the patient P from, when the patient is to use the medical mea-
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[0055]

[0056]

[0057]
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[0059]

[0060]

[0061]

surement system 1, forgetting the attachment of the probe 11, and hence it is possible
to prevent or suppress the blood pressure measurement from being performed in a state
where the probe 11 is not attached to the patient P.

Moreover, the probe 11 includes the memory 112 which stores the patient identi-
fication information of the patient P. As far as only the patient P uses the sensor unit 40
to measure the blood pressure, it is ensured that the first pulse wave supplied from the
probe 11, and the second pulse wave supplied from the cuff 21 are acquired from the
patient P.

(Second embodiment)

The first embodiment in which the cuff unit is fixed to the detection unit, and the
patient is caused to remember the existence of the probe has been described. A second
embodiment will be described in which a cuff unit is not fixed to a detection unit, and,
based on the state of the vital signs signal of the patient, a measurement apparatus de-
termines whether the patient is allowed to measure the blood pressure or not. In the
following, with respect to the same configuration as the first embodiment, its detailed
description will be omitted in order to avoid duplication of description.

Fig. 9 is a block diagram schematically illustrating the configuration of the medical
measurement system of the second embodiment, and Fig. 10 is a flowchart exem-
plifying a process procedure of the blood pressure measurement by the medical mea-
surement system of the second embodiment.

As illustrated in Fig. 9, the medical measurement system 3 can include a detection
unit 50, a cuff unit 60, and a measurement apparatus 70. A combination of the
detection unit 50 and the cuff unit 60 constitutes a sensor unit 80.

The detection unit 50 can include a probe 51 and a signal cable 52. The probe 51 can
include a detector 511. The signal cable 52 is a cable which functions as the first
connecting portion, and which electrically connects the probe 51 and the measurement
apparatus 70 to each other. For example, the probe 51 is an SpO, probe for measuring
the arterial oxygen saturation.

The cuff unit 60 can include a cuff 61 and a tube 62. The tube 62 is a tube (hollow
tube) which functions as the second connecting portion, and through which the air
supplied from the measurement apparatus 70 is sent to the cuff 61. One end of the tube
62 is connected and fixed to the cuff 61, and the other end is connected to the mea-
surement apparatus 70.

<Process procedure of blood pressure measurement by medical measurement system
3>

The patient P turns on the power supply of the measurement apparatus 70, and
attaches the cuff 61 of the sensor unit 80 to the upper arm, and the probe 51 to the
fingertip.
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As illustrated in Fig. 10, firstly, the measurement apparatus 70 determines whether
the state of the vital signs signal supplied from the probe 51 is stable or not (step
S201). In the case where the vital signs signal is a pulse wave, the determination
whether the state of the vital signs signal is stable or not is performed by considering
whether the parameters of the pulse wave of the patient P are within the respective
normal ranges or not. The parameters may contain, for example, the pulse wave
amplitude and the pulse wave interval.

If the state of the vital signs signal supplied from the probe 51 is not stable (step
S5201: NO), the process waits until the vital signs signal supplied from the probe 51
becomes stable. In the case where it is immediately after the patient P exercises
vigorously, for example, the heart rate is high, and the condition of the patient is not
suitable for the blood pressure measurement. Therefore, the measurement apparatus 70
waits until the variation of the heart rate falls below a predetermined value (range).

In the case where the patient P forgets to attach the probe 51 to the finger, and the
patient P presses the measurement start button in the state where the probe 51 is not
attached to the finger of the patient P, for example, the measurement apparatus 70
cannot detect the vital signs signal supplied from the probe 51. The measurement
apparatus 70 causes a message indicating that the probe is not attached, such as "Probe
is not attached.” to be displayed on the displaying section, and waits until the probe is
attached.

If the state of the vital signs signal supplied from the probe 51 is stable (step S201:
YES), the measurement apparatus 70 allows the blood pressure measurement to be
performed (step S202). The measurement apparatus 70 causes a message indicating
that the blood pressure measurement can be started, to be displayed on the displaying
section, and receives instructions for starting the measurement from the patient P. The
patient P presses the measurement start button.

Next, the blood pressure measurement is performed (step S203). The measurement
apparatus 70 calculates the blood pressure (central venous pressure) of the patient
based on the first pulse wave supplied from the probe 51, and the second pulse wave
supplied from the cuff 61.

The sensor unit 80 and medical measurement system 3 of the embodiment which has
been described above achieve the following effects.

In the case where the state of the first pulse wave of the patient which is detected by
the probe 51 is stable, the measurement apparatus 70 allows the patient to perform the
blood pressure measurement. Therefore, it is possible to prevent or suppress the blood
pressure measurement from being performed in a state where the probe 51 is not
attached to the patient.

In the second embodiment, the effect can be achieved irrespective of whether the cuff
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unit 60 is inseparably fixed to the detection unit 50 or not. However, the medical mea-
surement system may have a structure where, when the end portion of the tube 62 of
the cuff unit 60 is once attached to the measurement apparatus 70, the tube cannot be
detached from the apparatus. Similarly with the first embodiment, that is, the cuff unit
60 may be fixed to the detection unit 50 through the measurement apparatus 70. In this
case, also the second embodiment can achieve the same effect as the first embodiment.

Although the sensor unit and medical measurement system of the present invention
have been described with reference to the embodiments, it is a matter of course that a
person skilled in the art can adequately make additions, modifications, and omissions
within the scope of the technical concept of the present invention.

In the above-described first and second embodiments, for example, the case where a
cuff which is to be attached to the patient by wrapping the cuff around the upper arm
has been described. However, the present invention is not limited to the case, and a
cuff which is to be attached to the patient by wrapping the cuff around finger may be
used.

In the above-described first and second embodiments, the case where an SpO, probe
is used as the probe has been described. However, the present invention is not limited
to the case. For example, a probe for a photoplethysmograph or electrodes for an elec-
trocardiogram may be used, so that a pulse wave supplied from the cuff attached to the
patient, and a vital signs signal supplied from the detector can be used simultaneously
and surely.

In the above-described first embodiment, the case where the probe includes a
memory has been described. The cuff does not handle an electrical signal. If the cuff is
requested to include a memory, therefore, new components are additionally required,
and the production cost of the resulting cuff is more expensive as compared with that
of a usual cuff. By contrast, the prove handles an electrical signal, and therefore can
easily include a memory. However, the present invention is not limited to the case, and
the memory may be placed in a place in the detection unit other than the probe, or the
relay.

In the above-described first embodiment, the case where the cuff unit has the
structure in which, when the cuff unit is once fixed to the detection unit, the cuff unit
cannot be separated from the detection unit has been described. However, the present
invention is not limited to the case. A structure may be employed in which the patient
measures the blood pressure in a state where the cuff unit is fixed to the detection unit,
and, after the measurement, the medical person can separate the cuff unit and the
detection unit from each other.

The present application is based on Japanese Patent Application No. 2016-175967,

filed on September 8, 2016, the entire contents of which are incorporated herein by
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reference.
Industrial Applicability
[0076]  There is provided with a medical measurement system which prevents or suppress a

blood pressure measurement from being performed in a state where a probe is not
attached to the patient.
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Claims

A sensor unit which is to be connected to a medical measurement
apparatus comprising:

a detection unit that includes a detector which detects a vital signs
signal of a patient and a first connecting portion which connects the
detector and the medical measurement apparatus to each other; and

a cuff unit that includes a cuff which is to be attached to the patient and
a second connecting portion which connects the cuff and the medical
measurement apparatus to each other through a hollow tube,

wherein the detection unit or the cuff unit includes a memory which
stores identification information for identifying the patient, and

the detection unit and the cuff unit are fixed to each other.

The sensor unit according to claim 1, wherein the identification in-
formation is encrypted and then written in the memory.

The sensor unit according to claim 1 or 2, wherein the identification in-
formation contains an encryption key.

The sensor unit according to any one of claims 1 to 3, wherein the cuff
unit and the detection unit are formed to be inseparable from each
other.

The sensor unit according to claim 4, wherein the cuff unit and
detection unit which are selected in accordance with a physical size of
the patient are integrally formed.

The sensor unit according to any one of claims 1 to 5, wherein

the detector is selected from a group consisting of an SpO, probe, a
probe for a photoplethysmograph, and electrodes for an electro-
cardiogram.

The sensor unit according to any one of claims 1 to 6, wherein

the memory further stores blood pressure data and vital signs in-
formation of the patient.

The sensor unit according to any one of claims 1 to 7, wherein updating
of the identification information in the memory is inhibited.

A medical measurement system comprising:

a medical measurement apparatus and a sensor unit that is connected to
the medical measurement apparatus,

wherein the sensor unit has:

a detection unit that includes a detector which detects a vital signs

signal of a patient and a first connecting portion which connects the
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detector and the medical measurement apparatus to each other; and

a cuff unit that includes a cuff which is to be attached to the patient and
a second connecting portion which connects the cuff and the medical
measurement apparatus to each other through a hollow tube,

wherein the detection unit or the cuff unit includes a memory which
stores identification information for identifying the patient,

wherein the detection unit and the cuff unit are fixed to each other, and
wherein the medical measurement apparatus includes:

a blood pressure measuring section that measures a blood pressure of
the patient based on vibration transmitted from the cuff unit;

a vital signs information acquiring section that acquires vital signs in-
formation of the patient based on the vital signs signal detected by the
detector; and

a transmitter that transmits transmission data containing the identi-
fication information, data of the blood pressure, and vital signs in-
formation of the patient.

The medical measurement system according to claim 9, wherein

the memory further stores blood pressure data and vital signs in-
formation of the patient.

The medical measurement system according to claim 9 or 10, wherein,
after the blood pressure measurement by the blood pressure measuring
section is ended, the transmitter transmits the transmission data.

The medical measurement system according to any one of claims 9 to
11, wherein,

in a case where the vital signs signal of the patient which is detected by
the detector is stable, the blood pressure measuring section allows the
blood pressure of the patient to be measured.

The medical measurement system according to any one of claims 9 to
12, wherein the medical measurement apparatus inhibits updating of
the identification information in the memory.

A medical measurement system comprising:

a medical measurement apparatus and a sensor unit that is connected to
the medical measurement apparatus,

wherein the sensor unit has:

a detection unit that includes a detector which detects a vital signs
signal of a patient and a first connecting portion which connects the
detector and the medical measurement apparatus to each other; and

a cuff unit that includes a cuff which is to be attached to the patient;
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and a second connecting portion which connects the cuff and the
medical measurement apparatus to each other through a hollow tube,
wherein the medical measurement apparatus has:

a blood pressure measuring section that measures a blood pressure of
the patient based on vibration transmitted from the cuff unit; and

a vital signs information acquiring section that acquires vital signs in-
formation of the patient based on the vital signs signal detected by the
detector, and,

wherein, in a case where the vital signs signal of the patient which is
detected by the detector is stable, the blood pressure measuring section

allows the blood pressure of the patient to be measured.
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