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MEDICAL TELEMETRY SYSTEM AND
MEDICAL TELEMETER

BACKGROUND OF THE INVENTION

The present invention relates to a medical telemetry system
and a medical telemeter, and particularly to a medical telem-
etry system and medical telemeter which are to be used in an
inpatient ward of a hospital or the like, and which can time
sequentially measure biological information such as the
blood pressure and heart rate of a patient.

In an inpatient ward of a hospital or the like, a medical
telemetry system has been used for monitoring a patient. As
described in JP-A-5-161611, for example, a related-art medi-
cal telemetry system is configured by a transmitter which
wirelessly transmits biological information (measurement
data) obtained by performing measurements on a patient, and
areceiver which displays and records the transmitted biologi-
cal information.

Recently, a transmitter which is portable by a patient is in
widespread use. Therefore, a patient can freely move in an
inpatient ward while measurements of biological information
such as the blood pressure and the heart rate are continued.
The widespread use of such a portable transmitter causes a
problem in that the location of a patient cannot be known. As
a countermeasure against the problem, there is a related-art
system, disclosed in JP-A-10-248816, which can roughly
detect the current position of a patient.

In accordance with widespread use of such an above-de-
scribed related-art portable transmitter, there arises a neces-
sity that, when a doctor or a nurse wishes to call back a patient
to a patient room, the doctor or the nurse must seek the patient
in a ward of a hospital or page the patient over a loudspeaker.
A method may be possible in which transmitters to be carried
by patients are provided with functions of receiving different
frequencies, respectively, and a signal is transmitted to the
transmitter which is carried by the patient to be paged. How-
ever, the medical frequency band is limited, and it is difficult
to set a large number of transmission channels for the paging
function.

SUMMARY

According to the invention, there is provided a medical
telemetry system comprising: a transmitter which transmits a
first signal; a first medical telemeter which transmits a second
signal including biological information of a patient, the first
medical telemeter which receives the first signal and which
performs an operation corresponding to information included
in the first signal; and a monitor apparatus which receives the
second signal.

The transmitter may transmit the first signal, which
includes a first identification code for identifying the first
medical telemeter. The first medical telemeter determines
whether the first identification code is included in the received
first signal or not, and when the first medical telemeter deter-
mines that the first identification code is included in the
received first signal, the first medical telemeter may perform
the operation corresponding to the information included in
the first signal.

The medical telemetry system may further include a sec-
ond medical telemeter distinct from the first medical teleme-
ter.

The transmitter may add a first identification code for iden-
tifying the first medical telemeter to the first signal, which
includes a command indicating the operation to be performed
by the first medical telemeter, then transmit the first signal.
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The transmitter may transmit the first signal through a
single channel.

The transmitter may transmit the first signal, which
includes a command indicating the operation to be performed
by the first medical telemeter, and the operation includes at
least one of outputting of a sound, outputting of light, vibrat-
ing of the first medical telemeter, starting or stopping of
measurement of the biological information, starting or stop-
ping of transmission of the second signal, registering of
patient information into the first medical telemeter, and
checking of the patient information registered in the first
medical telemeter.

The transmitter may be a short-range device, and the first
medical telemeter may be a wireless medical telemetry
device.

The monitor apparatus may transmit a first identification
code for identifying the first medical telemeter and a com-
mand indicating the operation to be performed by the first
medical telemeter to the transmitter, and the transmitter may
transmit the first signal, which includes the first identification
code and the command that are transmitted by the monitor
apparatus.

The medical telemetry system may further include an
external medical apparatus which transmits a first identifica-
tion code for identifying the first medical telemeter and a
command indicating the operation to be performed by the first
medical telemeter to the transmitter. The transmitter may
transmit the first signal, which includes the first identification
code and the command that are transmitted by the external
medical apparatus.

The medical telemetry system may further include an
external medical apparatus which transmits a command indi-
cating the operation to be performed by the first medical
telemeter to the transmitter. The transmitter may have a first
identification code for identifying the first medical telemeter,
and transmit the first signal, which includes the first identifi-
cation code and the command that is transmitted by the exter-
nal medical apparatus.

The command may be an operation instruction command
for causing the first medical telemeter to transmit the second
signal which includes biological information measured by the
external medical apparatus or an alarm issued by the external
medical apparatus.

The medical telemetry system may further include an
antenna which receives the second signal. The transmitter and
the antenna may be integrally provided.

The transmitter may be provided in the monitor apparatus.

The medical telemetry system may further include: a
patient information storage portion which stores patient
information for identifying a patient; and a patient informa-
tion acquiring portion which acquires the patient information
from the patient information storage portion. The patient
information acquiring portion may transmit a first identifica-
tion code for identifying the first medical telemeter and the
acquired patient information, to the transmitter, and the trans-
mitter may transmit the first signal, which includes the iden-
tification code that 1s transmitted by the patient information
acquiring portion and a command.

The medical telemetry system may further include: a
patient information storage portion which stores patient
information for identifying a patient; and a patient informa-
tion acquiring portion which acquires the patient information
from the patient information storage portion. The patient
information acquiring portion may transmit the acquired
patient information to the transmitter, and the transmitter may
have a first identification code for identifying the first medical
telemeter and transmit the first signal, which includes the first
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identification code and the patient information that is trans-
mitted by the patient information acquiring portion.

The first medical telemeter may issue an alarm, when the
patient information included in the received first signal does
not coincide with patient information registered in the first
medical telemeter.

The first medical telemeter may transmit the second signal,
which includes the patient information that is included in the
received first signal, to the monitor apparatus, and the monitor
apparatus may issue an alarm, when the patient information
included in the received second signal does not coincide with
patient information registered in the monitor apparatus.

The first medical telemeter may transmit the second signal,
which includes the patient information that is included in the
received first signal, to the monitor apparatus, and the monitor
apparatus may transmita command for issuing an alarm to the
transmitter, when the patient information included in the
received second signal does not coincide with patient infor-
mation registered in the monitor apparatus, then the transmit-
ter may transmit the first signal which includes the first iden-
tification code and the command.

Accordingtothe invention, there is also provided a medical
telemeter comprising: a measuring function, adapted to be
attached to a patient, of measuring biological information of
the patient; a receiving function of receiving a signal which is
transmitted by a transmitter and which includes an identifi-
cationcode foridentifying a medical telemeter; a transmitting
function of transmitting the biological information to an
antenna; and an ID determining function of determining
whether the received signal includes the identification code
for identifying the medical telemeter or not, wherein the
medical telemeter performs an operation, when the ID deter-
mining function determines that the identification code for
identifying the medical telemeter is included in the signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a medical telemetry
system of a first embodiment of the invention.

FIG. 2 is ablock diagram showing a configuration example
of a medical telemeter.

FIG. 3 is ablock diagram showing a configuration example
of a central monitor.

FIG. 4 is a schematic diagram of a medical telemetry
system of a second embodiment of the invention.

FIG. 5 is a schematic diagram of a medical telemetry
system of a third embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, the invention will be described with reference
to embodiments of the invention. The following embodi-
ments do not limit the scope of the present invention, and not
all combinations of the features described in the embodi-
ments are essential to the invention.

FIG. 1 is a schematic diagram of a medical telemetry
system 10 of a first embodiment of the invention. FIG. 2 is a
block diagram showing a configuration example of a medical
telemeter 100, and FIG. 3 is a block diagram showing a
configuration example of a central monitor 200.

The medical telemetry system 10 of the embodiment
includes: a plurality of medical telemeters 100 (100-1,
100-2, ..., 100-7) each of which receives biological signals
such as an electrocardiogram, respiration, blood pressure,
and pulse wave of a patient from respective measuring appa-
ratuses, which produces biological data including the
received biological signals, patient information such as the
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4

name of the patient, and the like, and which transmits the
biological data; and the central monitor 200 which receives
the biological data transmitted from the medical telemeters
100 (100-1, 100-2, . . ., 100-z), and which displays the
biological data. Hereinafter, in the case where one of the
plurality of medical telemeters 100-1,100-2, . . ., 100-x is not
particularly specified, the medical telemeter is referred to as
“medical telemeter 100” for the sake of convenience.

Each of the plurality of medical telemeters 100 is an appa-
ratus having a size and weight which allow, for example, the
patient to carry or move together with the telemeter, and, as
shown in FIG. 2, has: a biological signal input portion 110; a
telemeter transmitting portion 120; a transmission antenna
130 which transmits the measured biological data to a medi-
cal antenna disposed in a hospital; a reception antenna 131
and telemeter receiving portion 140 which receive signals
that are transmitted from transmitters (such as a beacon which
transmits position information) disposed in the hospital and
those (such as a monitor transmitting portion 220 and trans-
mission antenna 230 which will be described later) disposed
in a monitor apparatus such as the central monitor 200 which
will be described later; a telemeter storage portion 150; a CPU
160; a telemeter displaying portion 170; an audio output
portion 180; and an operating portion 190 to which the user
applies operations.

The medical telemeter 100 of the embodiment separately
includes the transmission antenna 130 and the reception
antenna 131. Alternatively, the telemeter may have a single
antenna which can perform both transmission and reception.
For example, the operations which are to be applied to the
operating portion 190 by the user include start and stop of
measurements of biological signals, those of transmission of
the measured biological signals, registration of patient infor-
mation into each of the medical telemeters 100, and correc-
tion of registered patient information, but are not limited to
them. Each of the transmitters may receive a signal which is
supplied from an external apparatus such as a personal com-
puter, or that which is transmitted from an external medical
apparatus such as an artificial respirator, and transmits the
signal as a first signal. Moreover, the transmitter itself may
hold an identification code of a predetermined medical tele-
meter, add the identification code held by itself to the received
signal, and then transmit the resulting signal as the first signal.
Here, the first signal means a wireless signal which is to be
transmitted from the transmitter to the medical telemeter.

The biological signal input portion 110 is electrically con-
nected to electrodes or transducers which are attached to, for
example, the patient, and receives biological signals such as
an electrocardiogram, respiration, blood pressure, and pulse
wave which are output from the electrodes or the transducers.
Then, the biological signal input portion 110 applies signal
processes such as noise filtering and amplification to the
received biological signals, and then transmits the processed
signals to the telemeter transmitting portion 120.

The telemeter transmitting portion 120 receives the bio-
logical signals from the biological signal input portion 110,
and also the identification code from the CPU 160. The iden-
tification code is a unique code for identifying the medical
telemeter 100 in which the telemeter transmitting portion 120
is disposed, from the other medical telemeters 100, such as
the apparatus 1D, model number, serial number, and MAC
address of the medical telemeter 100. The identification code
may include information such as a channel number corre-
sponding to the transmission frequency in the case where the
telemeter transmitting portion 120 performs a transmission
operation. The telemeter transmitting portion 120 produces
biological data including the received biological signals and
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the identification code, and transmits the biological data
through the transmission antenna 130 at a transmission fre-
quency corresponding to the channel number which is preset
by the user of the medical telemeter 100. The telemeter trans-
mitting portion 120 may be a wireless medical telemetry
device and may be a device transmitting the biological data in
Wireless Medical Telemetry Service (WMTS).

In the embodiment, the transmission channels set respec-
tively in the plurality of medical telemeters 100-1,
100-2, . . . , 100-» are different from one another. More
specifically, as shown in FIG. 1, the telemeter transmitting
portion 120 disposed in the medical telemeter 100-1 is set to
“Channel 1”. Namely, the telemeter transmitting portion 120
disposed in the medical telemeter 100-1 transmits biological
data at a transmission frequency corresponding to Channel 1.
The telemeter transmitting portion 120 disposed in the medi-
cal telemeter 100-2 is set to “Channel 2”. Namely, the tele-
meter transmitting portion 120 disposed in the medical tele-
meter 100-2 transmits biological data at a transmission
frequency which is different from that corresponding to
Channel 1, and which corresponds to Channel 2.

In the embodiment, the frequencies respectively corre-
sponding to the transmission channels (Channel 1, Channel
2, . .., Channel n) set in the medical telemeters 100-1,
100-2, . . .. 100-% are selected from a band ranging from 420
to 450 MHz.

The telemeter receiving portion 140 receives command
data transmitted from the central monitor 200, through the
reception antenna 131. The command data are an example of
the first signal in the invention, and, as described later, include
a command which is to be executed by the specific medical
telemeter 100, and the identification code of the specific
medical telemeter 100.

The medical telemeter 100 in the embodiment receives
through the reception antenna 131, a signal (command data)
transmitted from the transmitter which is configured in the
central monitor 200 by a monitor transmitting portion 220
and transmission antenna 230 that will be described later.
Alternatively, the medical telemeter 100 may receive through
the reception antenna 131, a signal (command data) transmit-
ted from at least one of a transmitter(s) which is placed in one
or a plurality of places in the hospital. In this case, all the
reception channels set in the plurality of medical telemeters
100-1, 100-2, . . ., 100-7 are identical to one another.

More specifically, as shown in FIG. 1, all the telemeter
receiving portions 140 disposed respectively in the plurality
of medical telemeters 100-1, 100-2, . . ., 100-x are set to
“Channel A”. Namely, the telemeter receiving portions 140
disposed in all the medical telemeters 100 (100-1,
100-2, . . ., 100-») receive the command data at a reception
frequency corresponding to Channel A. Preferably, the recep-
tion frequency corresponding to Channel A is a frequency (in,
for example, the specified low power radio frequency band)
which is different from all the transmission frequencies cor-
responding to the transmission channels (Channel 1, Channel
2, ..., Channel n) set in the plurality of medical telemeters
100-1, 100-2, . . ., 100-. The transmission antenna 130 and
the reception antenna 131 may be configured by a same
antenna which can perform both transmission and reception.

In the embodiment, the frequency corresponding to the
reception channel (Channel A) set in the medical telemeters
100-1,100-2,...,100-r is selected from a band ranging from
312.5t0 314.5 MHz. In the embodiment, namely, the teleme-
ter receiving portion 140 canreceive a signal in the band of the
specified low power radio communication (antenna power:
250 uW). Alternatively, the telemeter receiving portion 140
may be switchable between the band of the specified low
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power radio communication and that of the weak radio com-
munication (antenna power: 500 uV/m).

The telemeter storage portion 150 stores the identification
code of the medical telemeter 100 in which the portion itself
is disposed, various settings of the medical telemeter 100,
patient information such as the name of the patient under
measurement, and the like. The telemeter storage portion 150
also stores the biological signals produced by the biological
signal input portion 110, the command data received by the
telemeter receiving portions 140, and the like.

In the operating portion 190, an interface is disposed which
enables the user to start or stop measurements of biological
signals (for example, the non-invasive blood pressure, the
Sp02, and the body temperature), and to start or stop trans-
mission of measured biological data, and to register or correct
the patient information registered into the medical telemeters
100. When operated by the user, the portion causes, through
the CPU 160, the biological signal input portion 110 to start
measurements of biological signals (for example, the non-
invasive blood pressure, the SpO2, and the body tempera-
ture), the telemeter transmitting portion 120 to transmit the
measured signals through the antenna 130, and received
patient information to be stored in the telemeter storage por-
tion 150 and to be displayed on the telemeter displaying
portion 170.

The CPU 160 controls the portions of the medical teleme-
ter 100, and reads the identification code stored in the tele-
meter storage portion 150 to output the code to the telemeter
transmitting portion 120. Furthermore, the CPU 160 reads the
command data which are received by the telemeter receiving
portions 140 and stored in the telemeter storage portion 150,
and determines whether or not the identification code
included in the command data coincides with the identifica-
tion code stored in the telemeter storage portion 150, 1.e., that
which identifies the medical telemeter 100 from the other
medical telemeters 100.

Only when the identification code included in the com-
mand data coincides with that of the medical telemeter 100
stored in the telemeter storage portion 150, the CPU 160
outputs execution instructions for executing the contents of a
command included in the command data. More specifically,
in the case where the telemeter receiving portions 140
receives command data including the identification code of
the medical telemeter 100 and a command for outputting an
alarm, for example, the CPU 160 outputs execution instruc-
tions for outputting an alarm, to the audio output portion 180.
As described above, the CPU 160 has not only the function of
controlling the portions of the medical telemeter 100, but also
the ID determining function of determining whether or not
the identification code (ID) included in the command data
received by the telemeter receiving portion 140 includes an
identification code which coincides with that of itself.

The telemeter displaying portion 170 is a display screen
such as an LCD or a CRT, and displays the values of various
biological signals supplied to the medical telemeter 100 in
which the portion itself is disposed, the waveform, and the
like.

In the embodiment, the audio output portion 180 is a
speaker which can emit an electronic sound or a message to
the patient. When execution instructions for outputting an
alarm is supplied from the CPU 160 as described above, the
portion emits an electronic sound or message corresponding
to the contents of the execution instructions and indicating,
for example, that the patient is to be paged, and that the
inspection time is to be informed to the patient. Although not
illustrated, the medical telemeter may include an optical out-
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putting portion which emits light by means LEDs or the like,
a vibration outputting portion which vibrates the medical
telemeter, and the like.

As described above, the same reception channel is set in the
plurality of medical telemeters 100, and therefore the com-
mand data transmitted from the central monitor 200 are
received by all the medical telemeters 100. In a medical
telemeter 100 in which the identification code included in the
command data does not coincide with that stored in the tele-
meter storage portion 150 disposed in the telemeter itself,
however, the contents of a command included in the com-
mand data is not executed, and, only in a medical telemeter
100 in which the identification code included in the command
data coincides with that of itself, the contents of a command
such as outputting of a sound or starting of measurement of a
biological signal are executed. Namely, the plurality of medi-
cal telemeters 100 included in the medical telemetry system
10 of the embodiment have a function of determining whether
command data broadcasted from the central monitor 200 are
executed or not.

As shown in FIG. 3, the central monitor 200 has: the
transmission antenna 230; the monitor transmitting portion
220 which transmits command data through the transmission
antenna 230; a reception antenna 231; a monitor receiving
portion 240 which receives biological data transmitted from
the medical telemeter 100, through the reception antenna 231;
amonitor storage portion 250; a CPU 260; a monitor display-
ing portion 270; and a monitor operating portion 280. The
biological data are an example of the second signal in the
invention. The contents of the biological data are not particu-
larly limited as far as the contents are information included in
a wireless signal which is to be transmitted from a usual
medical telemeter to a monitor apparatus, and may include, in
addition to the biological signal, patient information such as
a patient ID and the name of the patient, alarm information,
and the measurement state (for example, the existence of
interruption of measurement due to detachment of electrodes
or temporary room leaving) of biological signals, or like
information.

The central monitor 200 is an example of the monitor
apparatus in the invention, and the monitor transmitting por-
tion 220 and the transmission antenna 230 are an example of
the transmitter which transmits the first signal in the inven-
tion. In the embodiment, the transmitter is disposed in the
monitor apparatus. Alternatively, the transmitter may be dis-
posed independently from the monitor apparatus. In the alter-
native, the monitor apparatus and the transmitter are con-
nected to each other by a wire, or by wireless. In the
embodiment, the central monitor 200 which receives biologi-
cal data of a plurality of patients is exemplified. Alternatively,
for example, the central monitor 200 may be a bedside moni-
tor which receives biological data of one patient. In the
embodiment, the central monitor 200 includes separately the
transmission antenna 230 and the reception antenna 231.
Alternatively, the central monitor may include a single
antenna which can perform both transmission and reception.

The monitor transmitting portion 220 broadcast transmits
command data which are produced by the CPU 260 as
described later, to all the medical telemeters 100 through the
transmission antenna 230 at a frequency corresponding to a
preset transmission channel. In the embodiment, the monitor
transmitting portion 220 transmits the command data at a
frequency corresponding to above-mentioned Channel A.
The command data may include only the identification code,
or, together with the identification code, include commands
for performing predetermined operations such as “outputting
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telemeter”, “starting or stopping of measurements of biologi-
cal signals”, “starting or stopping of transmission of biologi-

cal data”, “registering of patient information”, and “checking
of patient information”. These operations may be caused to be
performed, through the monitor operating portion 280 by the
user. Here, “registering of patient information” means an
operation of storing predetermined patient information into
the telemeter storage portion 150, and “checking of patient
information” means an operation of checking whether or not
the patient information held in the telemeter storage portion
150 of a predetermined medical telemeter 100 coincides with
predetermined patient information broadcast transmitted
from the monitor transmitting portion 220.

The monitor receiving portion 240 receives biological data
transmitted from the plurality of medical telemeters 100
(100-1, 100-2, . . ., 100-7). Namely, the monitor receiving
portion 240 can receive the frequencies corresponding to all
the channels of Channel 1, Channel 2, . . . , Channel n.

In FIG. 3, only one transmission antenna 230 which trans-
mits the command data, and one reception antenna 231 which
receives the biological data are shown. However, for example,
these antennas, and a transmission/reception apparatus hav-
ing the functions of the monitor transmitting portion 220 and
the monitor receiving portion 240 may be disposed in one or
a plurality of places in a ward of the hospital.

The monitor storage portion 250 stores the identification
codes of the plurality of medical telemeters 100-1,
100-2, . . ., 100-r, the patient information measured by the
medical telemeters 100, various settings of the central moni-
tor 200, and the like. The monitor storage portion 250 also
stores the biological data and patient information transmitted
from the plurality of medical telemeters 100-1, 100-2, . . .,
100-7, the command data transmitted from the monitor trans-
mitting portion 220, and the like.

The CPU 260 controls the portions of the central monitor
200, and reads the identification codes of the plurality of
medical telemeters 100-1, 100-2, . . . , 100-z stored in the
monitor displaying portion 270. In the case where, in the
identification codes included in the biological data transmit-
ted from the plurality of medical telemeters 100-1,
100-2, ...,100-r, thereis a code which does not coincide with
the identification code read from the monitor displaying por-
tion 270, or there are two or more identical identification
codes, the CPU 260 determines that there is a possibility of
cross talk or misidentification, and outputs execution instruc-
tions for displaying a warning message, to the monitor dis-
playing portion 270.

Based on a preset program or a predetermined external
input by the user through the operating portion 280, the CPU
260 produces command data including a command (prede-
termined operation) to be executed by a specific medical
telemeter 100, and the identification code of the medical
telemeter 100. Then, the CPU 260 outputs the produced com-
mand data to the monitor transmitting portion 220.

The monitor displaying portion 270 is a display screen
such as an LCD or a CRT, and displays the values of biologi-
cal signals included in the biological data transmitted from
the plurality of medical telemeters 100-1, 100-2, ..., 100-,
the waveform, and the like. The display method is not par-
ticularly limited. In the case where the monitor displaying
portion 270 receives the execution instructions for displaying
a warning message from the CPU 260, the portion may dis-
play a warning message corresponding the contents of the
execution instructions, in place of the display of biological
data.

As described above, according to the medical telemetry
system 10 of the embodiment, simply by ensuring at least one
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channel (Channel A) in addition to a channel (Channel 1,
Channel 2, . .., Channel n) which is required for transmitting

biological data to the central monitor 200, various commands
can be executed by wireless communication while selecting
the medical telemeter 100 of a specific patient, for example,
the specific medical telemeter 100 is caused to output an
alarm to page the patient. As an example of the monitor
apparatus in the medical telemetry system 10 of the embodi-
ment, the central monitor 200 has been exemplified. How-
ever, the monitor apparatus is not limited to this, and may be
any apparatus which can receive biological signals from a
medical telemeter, such as a bedside monitor or a portable
terminal that is carried by a medical person.

Embodiments using the invention are not limited to the
medical telemetry system 10 configured by the medical tele-
meters 100 and the central monitor 200. Hereinafter, other
embodiments will be described. In the following embodi-
ments, the configurations which are identical with those of the
above-described medical telemetry system 10 are denoted by
the same reference numerals, and their description will be
omitted.

FIG. 4 is a schematic diagram of a medical telemetry
system 11 of a second embodiment of the invention. The
medical telemetry system 11 of the embodiment is different
from the above-described medical telemetry system 10 in that
the system includes a central monitor 201 in place of the
central monitor 200, and further includes an external medical
apparatus 300 and a beacon repeater 400.

The external medical apparatus 300 may be a biological
information measuring apparatus which can measure biologi-
cal information (for example, the respiratory gas and the body
temperature) of the patient, or a therapy apparatus which
treats the patient, such as an artificial ventilator, or the like. In
addition to a measuring portion (not shown) for measuring the
biological information, the external medical apparatus 300 in
the embodiment includes at least: a storage portion (not
shown) for storing an identification code for identifying a
specific medical telemeter 100-X (for example, the medical
telemeter 100-1) from the other medical telemeters 100, and
a command indicating contents of an operation which is to be
executed by the specific medical telemeter 100-X; and a
communicating portion (not shown) which can transmit the
identification code and the command to the beacon repeater
400 through a predetermined transmission channel. The
transmission channel which is used in the transmission of the
identification code and the command from the external medi-
cal apparatus 300 to the beacon repeater 400 uses a frequency
(in the embodiment, “Channel n+1”) which is different from,
for example, transmission frequencies of the transmission
channels (Channel 1, Channel 2, . . ., Channel n) set in the
plurality of medical telemeters 100-1,100-2, . . ., 100-z in the
medical radio frequency band.

For example, the command included in the signal which is
transmitted from the external medical apparatus 300 to the
beacon repeater 400 is an operation instruction command
instructing that the biological information measured by the
external medical apparatus 300 or information related to an
alarm output from the external medical apparatus 300 is trans-
mitted from the specific medical telemeter 100-X to the cen-
tral monitor 201.

The beacon repeater 400 is an example of the transmitter in
the invention, receives a signal which is transmitted from the
external medical apparatus 300, and which includes the iden-
tification code and the command, and transmits the first signal
including the identification code and the command, to the
medical telemeter 100. The transmission channel of the bea-
con repeater 400 in the embodiment is set to Channel A which
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is identical with that of the central monitor 200 included inthe
medical telemetry system 10. Therefore, the transmission
frequency of the beacon repeater 400 is a frequency in the
specified low power radio frequency band which is different
from all the transmission frequencies corresponding to the
transmission channels (Channel 1, Channel 2, . .. , Channel n)
set in the plurality of medical telemeters 100-1, 100-2, . . .,
100-7. The beacon repeater 400 is a short-range device.

The central monitor 201 is an example of the monitor
apparatus in the invention, but, unlike the central monitor 200
included in the medical telemetry system 10, transmits com-
mand data including a command which is to be executed by
the specific medical telemeter 100 and the identification code
of the medical telemeter 100, through the beacon repeater 400
to the plurality of medical telemeters 100. As the frequency of
the transmission channel which is used for transmitting the
command data from the central monitor 201 to the beacon
repeater 400, in order to prevent crosstalk with the first signal
which is transmitted from the beacon repeater 400, and which
is described later, a frequency (in the embodiment, set to
“Channel n+2”) is used which is different from, for example,
the transmission frequencies of the transmission channels
(Channel 1, Channel 2, . . ., Channel n) set in the plurality of
medical telemeters 100-1, 100-2, . . ., 100-» in the medical
radio frequency band, and the transmission frequency (Chan-
nel n+1) that is set in the external medical apparatus 300.

The second embodiment of the invention has shown the
example in which the external medical apparatus 300 and the
beacon repeater 400 communicate with each other by wire-
less. However, the external medical apparatus 300 is not
required to be connected with the beacon repeater 400 by
wireless communication, and may be connected therewith by
wired communication. Alternatively, the external medical
apparatus 300 and the beacon repeater 400 may be integrally
formed. In the alternative, the beacon repeater 400 is not
required to have a reception channel.

According to the above-described medical telemetry sys-
tem 11, the biological information measured by the external
medical apparatus 300 and the state of the external medical
apparatus 300 such as an alarm issued therefrom can be
transmitted through the beacon repeater 400 to the medical
telemeter 100, and the biological information can be trans-
mitted as the second signal from the medical telemeter 100 to
the central monitor 201. When the system is configured by
using the identification code for identifying the specific medi-
cal telemeter 100-X from the other medical telemeters 100 so
that a plurality of external medical apparatuses 300 transmit
biological information or the like through the beacon repeater
400 to different specific medical telemeters 100-X, respec-
tively, biological information measured by the plurality of
external medical apparatuses 300 can be centrally managed.
This leads to improvement of the working efficiency of a
medical person.

In the above-described medical telemetry system 11, the
identification code is transmitted from the external medical
apparatus 300. Alternatively, for example, the system may be
configured so that the external medical apparatus 300 trans-
mits only measured biological information and an alarm to
the beacon repeater 400, and the beacon repeater 400 may
hold the identification code of the specific medical telemeter
100-X. In this case, the beacon repeater 400 transmits an
alarm transmitted from the external medical apparatus 300
and the identification code held by the beacon repeater 400, as
the first signal (Channel A) to the medical telemeter 100.
Then, the medical telemeter 100-X which receives the first
signal including the identification code of itself from the
beacon repeater 400 may be able to output, for example, the
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biological information measured by the external medical
apparatus 300, and the contents of the alarm by means of
displaying on the monitor displaying portion 270, printing, or
the like, and further transmit as the second signal to the central
monitor 201.

FIG. 5 is a schematic diagram of a medical telemetry
system 12 of a third embodiment of the invention. The medi-
cal telemetry system 12 of the embodiment is different from
the above-described medical telemetry system 11 in that the
system includes a bar code reader 500 which can read a bar
code stamped on an arm band 600 attached to an arm of a
patient 1000, in place of the external medical apparatus.

The bar code stamped on the arm band 600 is an example
of the patient information storage portion in the invention,
and indicates, for example, patient information for identify-
ing the patient 1000 wearing the arm band 600. For example,
the patient information is an ID allocated to the patient 1000,
and the name and birth date of the patient 1000. The patient
information is not particularly limited as far as the informa-
tion identifies the patient 1000. The bar code may further
indicate the identification code identifying the medical tele-
meter 100-X in which the patient information of the patient
1000 s to be registered, in addition to the patient information.

The bar code reader 500 is an example of the patient infor-
mation acquiring portion in the invention, and a terminal
which, when the bar code stamped on the arm band 600
attached to the arm of the patient 1000 is held over the bar
code reader, can read the patient information indicated by the
bar code. The patient information storage portion is not lim-
ited to the above-described bar code, and may be, for
example, amedical card incorporating a magnetic stripe or IC
chip in which the patient information is written. In this case,
for example, a card reader which can read the patient infor-
mation written in the medical card is used in place of the bar
code reader 500 in the embodiment.

The bar code reader 500 includes, in addition to a reading
mechanism (not shown) which can read the bar code, at least
a communicating portion (not shown) which can transmit the
patient information and identification code acquired by read-
ing the bar code, through a predetermined transmission chan-
nel to the beacon repeater 400. The identification code may be
previously set in a storage portion (not shown) disposed in the
bar code reader 500. In place of the above, as described later,
the identification code may be previously stored inthe beacon
repeater 400 which canrelay a signal from the bar code reader
500 to a specific medical telemeter 100.

The transmission channel which is used in the transmission
of the patient information and the identification code from the
bar code reader 500 to the beacon repeater 400 uses a fre-
quency (in the embodiment, “Channel n+1”") which is differ-
ent from, for example, transmission frequencies of the trans-
mission channels (Channel 1, Channel 2, . . . , Channel n) set
in the plurality of medical telemeters 100-1, 100-2, . .., 100-7
in the medical radio frequency band.

The third embodiment of the invention has shown the
example in which the bar code reader 500 and the beacon
repeater 400 communicate with each other by wireless. How-
ever, the bar code reader 500 is not required to be connected
with the beacon repeater 400 by wireless communication, and
may be connected therewith by wired communication. Alter-
natively, the bar code reader 500 and the beacon repeater 400
may be integrally formed. In this case, the beacon repeater
400 is not required to have a reception channel.

The beacon repeater 400 receives a signal which is trans-
mitted from the bar code reader 500, and which includes the
identification code and the patient information, and transmits
the first signal including the identification code and the
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patient information, to the medical telemeter 100. The trans-
mission channel of the beacon repeater 400 in the embodi-
ment is set to Channel A which is identical with that of the
beacon repeater 400 included in the medical telemetry system
11, or the frequency in the specified low power radio fre-
quency band. The read information is transmitted to the trans-
mitter, and the transmitter transmits the transmitted informa-
tion as the first signal to the medical telemeters.

The first signal which is transmitted from the beacon
repeater 400 is received by the plurality of medical telemeters
100. Among the plurality of medical telemeters 100, the
medical telemeter 100-X in which the identification code
coincides with that included in the first signal acquires the
patient information included in the first signal, and registers
the patient information into the telemeter storage portion 150.
Then, the medical telemeter 100-X adds the acquired patient
information to the second signal, and transmits the resulting
second signal to the central monitor 201.

From the medical telemeter 100-X into which the patient
information is newly registered, therefore, the central monitor
201 can receive the patient information. In the case where the
central monitor 201 manages the patient information regis-
tered in the medical telemeters 100, therefore, it is possible to
check whether or not the patient information received from
the medical telemeter 100-X is that of the patient 1000 that is
to be registered into the medical telemeter 100-X. If the
patient information received from the medical telemeter
100-X is different from that to be registered into the medical
telemeter 100-X, the central monitor 201 issues an alarm
indicating that there is a possibility of misidentification of
patients.

In the above-described embodiment, the example in which
the medical telemeter 100-X registers the patient information
included in the first signal transmitted from the beacon
repeater 400, into itself has been shown. In the case where
patient information is previously registered in the telemeter
storage portion 150 of the medical telemeter 100-X, the medi-
cal telemeter 100-X determines whether the acquired patient
information coincides with the registered patient information
or not. If the acquired patient information does not coincide
with the registered patient information, the medical telemeter
100-X issues an alarm indicating that there is a possibility of
misidentification of patients. The means for informing that
the acquired patient information does not coincide with the
registered patient information is not limited to the above-
described issuance of an alarm. For example, alarm informa-
tion may be included in the second signal, and then the second
signal is transmitted to the central monitor 201. According to
the configuration, the central monitor 201 can rapidly know
the medical telemeter 100 in which registered patient infor-
mation is to be rewritten to different patient information.
Therefore, the configuration has a large effect of safety man-
agement.

Although the invention has been described using the
embodiments, the technical scope of the invention is not
restricted to the scope of the description of the embodiments.
It is obvious to those skilled in the art that various changes or
improvements can be made on the embodiments.

According to an aspect of the invention, it is possible to
remotely cause a specific medical telemeter to perform a
predetermined operation, and therefore the working effi-
ciency of a medical person is improved.

Accordingto an aspect of the invention, simply by ensuring
at least one channel in addition to a frequency (channel)
which is required for transmitting a biological signal from the
medical telemeter, various operations can be remotely caused
to be performed while selecting only the medical telemeter
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for a specific patient. For example, a medical telemeter which
is carried by a specific patient is caused to output an alarm to
page the patient.

According to an aspect of the invention, the medical tele-
meter has the function of identifying itself. When the monitor
apparatus is to call the medical telemeter, therefore, it is
required only to dispose at least one transmission channel.
Consequently, it is possible to selectively cause the specific
medical telemeter to execute a predetermined operation while
using a small number of channels.

According to an aspect of the invention, in response to
instructions (transmission of the first signal) from the monitor
apparatus, the specific medical telemeter can be caused to
make a sound, emit light, or vibrate. Therefore, it is possible
to page a patient who carries the medical telemeter. Accord-
ing to the system, moreover, it is possible to check whether a
medical telemeter is adequately attached to a desired patient
or not. Therefore, the system also has an effect that misiden-
tification of patients can be prevented from occurring.

According to an aspect of the invention, operations of
measuring a biological signal by a specific medical telemeter
and registering patient information can be remotely per-
formed by the monitor apparatus. Therefore, a medical per-
son is not required to move to the vicinity of the medical
telemeter to operate it, and the working efficiency of a medi-
cal person can be improved.

According to an aspect of the invention, it is possible to
control start/stop of transmission of a biological signal, and
hence a biological signal which is to be transmitted from a
medical telemeter to the monitor apparatus can be time-divi-
sionally transmitted. In this case, the monitor apparatus can
receive biological signals of'a plurality of patients through the
same transmission channel.

According to an aspect of the invention, biological infor-
mation measured by an external medical apparatus and the
status of the external medical apparatus can be transmitted as
the first signal to the medical telemeter through the transmit-
ter, and the medical telemeter which has received the infor-
mation can transmit the information as the second signal to
the monitor apparatus. Therefore, biological signals of'a plu-
rality of external medical apparatuses can be centrally man-
aged, and the working efficiency of a medical person can be
improved.

According to an aspect of the invention, the medical tele-
meter can acquire patient information from the patient infor-
mation acquiring portion, and, in the case where the patient
information does not coincide with that which is registered in
the medical telemeter or the monitor apparatus, an alarm can
be issued. Therefore, a medical person can promptly know
misidentification of patients, and the safety management for
the patients can be enhanced.

What is claimed is:

1. A medical telemetry system comprising:

a transmitter configured to transmit a first signal;

a plurality of medical telemeters including a first medical
telemeter and a second medical telemeter distinct from
the first medical telemeter, wherein:

the first medical telemeter is configured to transmit a sec-
ond signal including biological information of a patient,

the first medical telemeter is further configured to receive
the first signal and to perform an operation correspond-
ing to information included in the first signal; and

a monitor apparatus configured to receive the second sig-
nal, wherein:

the transmitter is further configured to transmit the first
signal, whichincludes a first identification code for iden-
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tifying the first medical telemeter, to the plurality of
medical telemeters through a same channel at a same
time,

each of the plurality of medical telemeters is further con-

figured to receive the first signal through the same chan-
nel and to determine whether an identification code is
included in the received first signal or not, and
in response to the first medical telemeter determining that
the first identification code is included in the received
first signal, the first medical telemeter performs the
operation corresponding to information included in the
first signal.
2. The medical telemetry system according to claim 1,
wherein the transmitter is further configured to add the first
identification code for identifying the first medical telemeter
to the first signal, which includes a command indicating the
operation to be performed by the first medical telemeter, then
to transmit the first signal.
3. The medical telemetry system according to claim 1,
wherein
the transmitter is further configured to transmit the first
signal, which includes a command indicating the opera-
tion to be performed by the first medical telemeter, and

the operation includes at least one of outputting ofa sound,
outputting of light, vibrating of the first medical teleme-
ter, starting or stopping of measurement of the biological
information, starting or stopping of transmission of the
second signal, registering of patient information into the
first medical telemeter, and checking of the patient infor-
mation registered in the first medical telemeter.

4. The medical telemetry system according to claim 1,
wherein

the transmitter is a short-range device, and

the first medical telemeter is a wireless medical telemetry

device.

5. The medical telemetry system according to claim 1,
wherein

the monitor apparatus is further configured to transmit the

first identification code for identifying the first medical
telemeter and a command indicating the operation to be
performed by the first medical telemeter to the transmit-
ter, and

the transmitter is further configured to transmit the first

signal, which includes the first identification code and
the command that are transmitted by the monitor appa-
ratus.

6. The medical telemetry system according to claim 1
further comprising an external medical apparatus configured
to transmit the first identification code for identifying the first
medical telemeter and a command indicating the operation to
be performed by the first medical telemeter to the transmitter,
wherein:

the transmitter is further configured to transmit the first

signal, which includes the first identification code and
the command that are transmitted by the external medi-
cal apparatus.

7. The medical telemetry system according to claim 6,
wherein the command is an operation instruction command
for causing the first medical telemeter to transmit the second
signal which includes biological information measured by the
external medical apparatus or an alarm issued by the external
medical apparatus, wherein

the biological information or the alarm has been transmit-

ted from the external medical device to the first medical
telemeter.

8. The medical telemetry system according to claim 1
further comprising an external medical apparatus configured
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to transmit a command indicating the operation to be per-
formed by the first medical telemeter to the transmitter,
wherein:

the transmitter has the first identification code for identi-

fying the first medical telemeter, and is further config-
ured to transmit the first signal, which includes the first
identification code and the command that is transmitted
by the external medical apparatus.

9. The medical telemetry system according to claim 8,
wherein the command is an operation instruction command
for causing the first medical telemeter to transmit the second
signal which includes biological information measured by the
external medical apparatus or an alarm issued by the external
medical apparatus, wherein

the biological information or the alarm has been transmit-

ted from the external medical device to the first medical
telemeter.

10. The medical telemetry system according to claim 1
further comprising an antenna configured to receive the sec-
ond signal, wherein

the transmitter and the antenna are integrally provided.

11. The medical telemetry system according to claim 1,
wherein the transmitter is provided in the monitor apparatus.

12. The medical telemetry system according to claim 1
further comprising:

a patient information storage portion configured to store

patient information for identifying a patient; and

a patient information acquiring portion configured to

acquire the patient information from the patient infor-
mation storage portion, wherein

the patient information acquiring portion is further config-

ured to transmit the first identification code for identify-
ing the first medical telemeter and the acquired patient
information, to the transmitter, and

the transmitter is further configured to transmit the first

signal, which includes the first identification code that is
transmitted by the patient information acquiring portion
and a command.

13. The medical telemetry system according to claim 12,
wherein the first medical telemeter is configured to issue an
alarm, in response to an indication that the patient informa-
tion included in the received first signal does not coincide
with patient information registered in the first medical tele-
meter.

14. The medical telemetry system according to claim 12,
wherein

the first medical telemeter is further configured to transmit

the second signal, which includes the patient informa-
tion that is included in the received first signal, to the
monitor apparatus, and

the monitor apparatus is further configured to issue an

alarm, in response to an indication that the patient infor-
mation included in the received second signal does not
coincide with patient information registered in the moni-
tor apparatus.

15. The medical telemetry system according to claim 12,
wherein

the first medical telemeter is further configured to transmit

the second signal, which includes the patient informa-
tion that is included in the received first signal, to the
monitor apparatus, and

the monitor apparatus is further configured to transmit a

command for issuing an alarm to the transmitter, in
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response to an indication that the patient information
included in the received second signal does not coincide
with patient information registered in the monitor appa-
ratus.

16. The medical telemetry system according to claim 1
further comprising:

a patient information storage portion configured to store

patient information for identifying a patient; and

a patient information acquiring portion configured to
acquire the patient information from the patient infor-
mation storage portion, wherein

the patient information acquiring portion is further config-
ured to transmit the acquired patient information to the
transmitter, and

the transmitter has the first identification code for identi-
fying the first medical telemeter and is further config-
ured to transmit the first signal, which includes the first
identification code and the patient information that is
transmitted by the patient information acquiring portion.

17. The medical telemetry system according to claim 1,
wherein the same channel is a same transmission frequency.

18. The medical telemetry system according to claim 1,
wherein each of the plurality of medical telemeters is further
configured to transmit respective signals including biological
information of said patient or other patients at transmission
frequencies different than that of the same channel on which
the first signal is transmitted and selected from a band ranging
from 420 to 450 MHz, and

each of the transmission frequencies is respective to
respective ones of the medical telemeters such that each
medical telemeter transmits at a different frequency
within the band ranging from 420 to 450 MHz.

19. The medical telemetry system according to claim 1,
wherein the transmitter is further configured to transmit the
first signal to the plurality of medical telemeters through the
same channel at the same time on a band ranging from 312.5
to 314.5 MHz.

20. The medical telemetry system according to claim 1,
wherein each of the plurality of medical telemeters is further
configured to receive the first signal through the same channel
and through an antenna switchable between a band of low
power radio communication, at an antenna power of 250 pW,
and a band of weak radio communication, at an antenna
power of 500 pV/m.

21. A medical telemeter comprising:

ameasuring function, adapted to be attached to a patient, of
measuring biological information of the patient;

a receiving function of receiving a signal which is trans-
mitted by a transmitter to a plurality of medical teleme-
ters through a same channel at a same time and which
includes an identification code for identifying a medical
telemeter;

a transmitting function of transmitting the biological infor-
mation to an antenna; and

an 1D determining function of determining whether the
received signal includes the identification code for iden-
tifying the medical telemeter or not,

wherein the medical telemeter is configured to perform an
operation, in response to an indication that the ID deter-
mining function determines that the identification code
for identifying the medical telemeter is included in the

signal.
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