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Description
FIELD OF THE INVENTION

[0001] The present invention relates to medical moni-
toring systems, particularly to wireless medical monitor-
ing systems.

BACKGROUND OF THE INVENTION

[0002] The following publications are believed to rep-
resent the current state of the art: U.S. Patent Nos.:
5,036,869; 5,394,882; 6,093,146, 6,544,173; 6,705,990;
6,544,174, 6,749,566; 6,801,137, 6,817,979; 6,852,084;
6,840,904 and 6,139,503; and U.S. published Patent Ap-
plication Nos.: 2004/0203434 and 2007/0112274. U.S.
Patent No. 6,594,174 discloses a system and a method
according to the preamble of claims 1 and 11, respec-
tively.

SUMMARY OF THE INVENTION

[0003] The present invention seeks to provide a wire-
less medical monitoring system as defined in claim 1.
[0004] Thereisthus provided in accordance with a pre-
ferred embodiment of the present invention an opera-
tor-controllable medical monitoring system including at
least one medical sensor that is adapted to monitor at
least one patient characteristic, a plurality of medical
monitors, each including a monitor wireless transceiver
and a medical information display and a patient compan-
ion assembly including a patient companion assembly
wireless transceiver and a medical monitor selector wire-
lessly operative to initially select one of the plurality of
medical monitors and to provide a monitor selection in-
dication which is visually sensible to the operator.
[0005] In accordance with a preferred embodiment of
the present invention the patient companion assembly is
operative automatically to establish communication be-
tween the at least one medical sensor and the initially
selected one of the plurality of medical monitors absent
operator intervention. Preferably, the patient companion
assembly is responsive to the operator intervention to
automatically select another one of the plurality of med-
ical monitors. Additionally or alternatively, the at least
one medical sensor also includes a sensor wireless
transmitter which is adapted to communicate with the
patient companion assembly wireless transceiver.
[0006] In accordance with another preferred embodi-
ment of the present invention the patient companion as-
sembly also includes sensing circuitry operative to sense
changes in electrical characteristics of the operator-con-
trollable medical monitoring system which are indicative
of the activation of the at least one medical sensor, and
to power up the patient companion assembly upon sens-
ing the changes. Preferably, the changes in electrical
characteristics include changes in impedance.

[0007] In accordance with yet another preferred em-
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bodiment of the present invention the patient companion
assembly also includes at least one medical sensor in-
terface subunit. Preferably, the at least one medical sen-
sor interface subunit includes at least one of a pressure
sensor interface subunit, an ECG sensor interface sub-
unit, an SPO2 sensor interface subunit, a temperature
sensor interface subunit, a blood chemistry sensor inter-
face subunitand a respiratory parameter sensorinterface
subunit.

[0008] In accordance with still another preferred em-
bodiment of the present invention the pressure sensor
interface subunit includes a plurality of pressure sensor
connectors, each operative to be coupled to a medical
pressure sensor, a plurality of pressure input channel
interfaces, each coupled to one of the plurality of pressure
sensor connectors and each including an amplifier and
a filter, at least one A/D converter which is operative to
convert analog pressure sensor signals received from
the plurality of pressure input channel interfaces to digital
pressure sensor signals and a pressure sensor input
processor operative to adapt the digital pressure sensor
signals for digital wireless communication, and to supply
the digital pressure sensor signals to the patient com-
panion assembly wireless transceiver.

[0009] Preferably, the ECG sensor interface subunit
includes a multi-channel ECG sensor connector includ-
ing a plurality of channels, each of the plurality of chan-
nels being operative to be coupled to an ECG electrode,
an ECG input channel interface coupled to the mul-
ti-channel ECG sensor connector and including an am-
plifier and a filter, at least one A/D converter which is
operative to convert analog ECG signals received from
the ECG input channel interface to digital ECG signals
and an ECG input processor operative to adapt the digital
ECG signals for digital wireless communication, and to
supply the digital ECG signals to the patient companion
assembly wireless transceiver.

[0010] In accordance with a further preferred embod-
iment of the presentinvention the SPO2 sensor interface
subunit includes an SPO2 sensor connector operative to
be coupled to an SPO2 sensor, an SPO2 input channel
interface coupled to the SPO2 sensor connector and in-
cluding an amplifier and a filter, an A/D converter which
is operative to convert analog SPO2 sensor signals re-
ceived from the SPO2 input channel interface to digital
SPO2 sensor signals and an SPO2 input processor op-
erative to adapt the digital SPO2 sensor signals for digital
wireless communication, and to supply the digital SPO2
sensor signals to the patient companion assembly wire-
less transceiver.

[0011] In accordance with yet a further preferred em-
bodiment of the present invention temperature sensor
interface subunitincludes a temperature sensor connec-
tor operative to be coupled to a temperature sensor, a
temperature input channel interface coupled to the tem-
perature sensor connector and including an amplifier and
afilterand an A/D converter which is operative to convert
analog temperature sensor signals received from the
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temperature input channel interface to digital tempera-
ture sensor signals, and to supply the digital temperature
sensor signals to the patient companion assembly wire-
less transceiver via the SPO2 input processor.

[0012] Preferably, the blood chemistry sensor inter-
face subunitincludes at least one blood chemistry sensor
connector operative to be coupled to at least one blood
chemistry sensor, at least one blood chemistry input
channel interface coupled to the atleast one blood chem-
istry sensor connector and including an amplifier and a
filter, an A/D converter which is operative to convert an-
alog blood chemistry sensor signals received from the at
least one blood chemistry input channel interface to dig-
ital blood chemistry sensor signals and a blood chemistry
input processor operative to adapt the digital blood chem-
istry sensor signals for digital wireless communication,
and to supply the digital blood chemistry sensor signals
to the patient companion assembly wireless transceiver.
[0013] In accordance with a still further preferred em-
bodiment of the present invention the respiratory param-
eter sensor interface subunit includes at least one respi-
ratory parameter sensor connector operative to be cou-
pled to atleast one respiratory parameter sensor, at least
one respiratory parameter input channel interface cou-
pled to the atleast one respiratory parameter sensor con-
nector and including an amplifier and a filter, an A/D con-
verter which is operative to convert analog respiratory
parameter sensor signals received from the at least one
respiratory parameter input channel interface to digital
respiratory parameter sensor signals and a respiratory
parameter input processor operative to adapt the digital
respiratory parameter sensor signals for digital wireless
communication, and to supply the digital respiratory pa-
rameter sensor signals to the patient companion assem-
bly wireless transceiver.

[0014] In accordance with an additional preferred em-
bodiment of the present invention the patient companion
assembly also includes a controller operative to govern
operation of the at least one medical sensor interface
subunit and a man-machine interface adapted to be op-
erated by an operator to provide inputs useful in control-
ling operation of the controller. Preferably, the patient
companion assembly also includes at least one socket
adapted to receive at least one corresponding sensor
connector associated with the at least one medical sen-
sor and power management functionality, operative, up-
on insertion of the at least one sensor connector to the
at least one socket, to power-up the patient companion
assembly. Additionally, the power management function-
ality is operative to shut-down the patient companion as-
sembly if no sensor connector is connected to the at least
one socket for a predetermined time duration.

[0015] In accordance with another preferred embodi-
ment of the present invention the medical monitor selec-
tor includes a remote control device which is responsive
to the operator intervention to direct an operator inter-
vention monitor selection signal generally toward an op-
erator selected one of the plurality of medical monitors.
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Preferably, the patient companion assembly also in-
cludes a patient companion assembly monitor which is
one of the plurality of medical monitors. Additionally or
alternatively, the at least one medical sensor includes at
least one of a pressure sensor, a temperature sensor,
an ECG sensor, an SPO2 sensor, a blood chemistry sen-
sor and a respiratory parameter sensor. Preferably, the
pressure sensor includes at least one of an intracranial
pressure sensor, an arterial pressure sensor and a ve-
Nnous pressure sensor.

[0016] In accordance with still another preferred em-
bodiment of the present invention the plurality of medical
monitors each includes at least one sensor socket oper-
ative to provide electrical power obtained from the med-
ical monitor to at least one of the monitor wireless trans-
ceiver and electrical circuitry coupled to other sensor
sockets.

[0017] There is also provided in accordance with an-
other preferred embodiment of the present invention a
patient companion assembly useful in an operator-con-
trollable medical monitoring systemincluding atleastone
medical sensor that is adapted to monitor at least one
patient characteristic and a plurality of medical monitors,
eachincluding a monitor wireless transceiver and a med-
ical information display, the patient companion assembly
including a patient companion assembly wireless trans-
ceiver and a medical monitor selector wirelessly opera-
tive to initially select one of the plurality of medical mon-
itors and to provide a monitor selection indication which
is visually sensible to the operator.

[0018] In accordance with a preferred embodiment of
the present invention the patient companion assembly is
operative automatically to establish communication be-
tween the at least one medical sensor and the initially
selected one of the plurality of medical monitors absent
operator intervention. Preferably, the patient companion
assembly is responsive to the operator intervention to
automatically select another one of the plurality of med-
ical monitors. Additionally or alternatively, the patient
companion assembly also includes sensing circuitry op-
erative to sense changes in electrical characteristics of
the operator-controllable medical monitoring system
which are indicative of the activation of the at least one
medical sensor, and to power up the patient companion
assembly upon sensing the changes.

[0019] In accordance with another preferred embodi-
ment of the present invention the patient companion as-
sembly also includes at least one medical sensor inter-
face subunit including at least one of a pressure sensor
interface subunit, an ECG sensor interface subunit, an
SPO2 sensor interface subunit, a temperature sensor
interface subunit, a blood chemistry sensorinterface sub-
unitand arespiratory parameter sensor interface subunit.
Preferably, the patient companion assembly also in-
cludes a controller operative to govern operation of the
at least one medical sensor interface subunit and a
man-machine interface adapted to be operated by an
operator to provide inputs useful in controlling operation
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of the controller.

[0020] In accordance with yet another preferred em-
bodiment of the present invention the patient companion
assembly includes at least one socket adapted to receive
at least one corresponding sensor connector associated
with the at least one medical sensor and power manage-
ment functionality, operative, upon insertion of the at
least one sensor connector to the at least one socket, to
power-up the patient companion assembly. Preferably,
the power management functionality is operative to shut-
down the patient companion assembly if no sensor con-
nector is connected to the at least one socket for a pre-
determined time duration.

[0021] In accordance with still another preferred em-
bodiment of the present invention the medical monitor
selector includes a remote control device which is re-
sponsive to the operator intervention to directan operator
intervention monitor selection signal generally toward an
operator selected one of the plurality of medical monitors.
Preferably, the patient companion assembly also in-
cludes a patient companion assembly monitor which is
one of the plurality of medical monitors.

[0022] There is further provided in accordance with a
further preferred embodiment of the present invention an
operator-controllable medical monitoring system includ-
ing at least one medical sensor that is adapted to monitor
at least one patient characteristic, a patient companion
assembly including a patient companion assembly wire-
less transceiver and a plurality of medical monitors, each
including a monitor wireless transceiver and a medical
information display, the monitor wireless transceiver be-
ing powered by a source of electrical power which is also
operative to power the medical information display.
[0023] In accordance with a preferred embodiment of
the present invention the plurality of medical monitors
each includes at least one sensor socket operative to
provide the electrical power to at least one of the monitor
wireless transceiver and electrical circuitry coupled to
other sensor sockets.

[0024] There is additionally provided in accordance
with another preferred embodiment of the present inven-
tion a method for operator-controllable medical monitor-
ing of a patient as defined in claim 11 employing at least
one medical sensor that is adapted to monitor at least
one patient characteristic and a plurality of medical mon-
itors, each including a monitor wireless transceiver and
a medical information display, the method including em-
ploying a patient companion assembly, including a pa-
tient companion assembly wireless transceiver and a
medical monitor selector, wirelessly to initially select one
of the plurality of medical monitors and to provide a mon-
itor selection indication which is visually sensible to the
operator.

[0025] In accordance with a preferred embodiment of
the present invention the method also includes employ-
ing the patient companion assembly automatically to es-
tablish communication between the at least one medical
sensor and the initially selected one of the plurality of
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medical monitors absent operator intervention. Prefera-
bly, the method also includes employing the patient com-
panion assembly, responsive to the operator interven-
tion, automatically to select another one of the plurality
of medical monitors. Additionally or alternatively, the
method also includes employing sensing circuitry form-
ing part of the patient companion assembly to sense
changes in electrical characteristics which are indicative
of the activation of the at least one medical sensor, and
to power up the patient companion assembly upon sens-
ing the changes.

[0026] In accordance with another preferred embodi-
ment of the present invention the employing a patient
companion assembly includes employing power man-
agement functionality, operative, upon insertion of at
least one sensor connector to at least one socket of a
monitor, to power-up the patient companion assembly.
Preferably, the method also includes employing the pow-
er management functionality to shut-down the patient
companion assembly if a sensor connector is not con-
nected to the at least one socket for a predetermined
time duration.

[0027] In accordance with still another preferred em-
bodiment of the present invention the employing the pa-
tient companion assembly includes employing a remote
control device which is responsive to the operator inter-
vention to direct an operator intervention monitor selec-
tion signal generally toward an operator selected one of
the plurality of medical monitors. Preferably, the method
also includes providing electrical power obtained from
the medical monitor to the monitor wireless transceiver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The present invention will be understood and
appreciated more fully from the following detailed de-
scription, taken in conjunction with the drawings in which:
Figs. 1A and 1B, taken together, are a simplified pictorial
illustration of the operation of an operator controlled med-
ical monitoring system constructed and operative in ac-
cordance with a preferred embodiment of the present
invention; Figs. 2A, 2B and 2C, taken together, form a
simplified block diagram illustration of a patient compan-
ion assembly useful in the operator controlled medical
monitoring system of Figs. 1A and 1B;

[0029] Figs. 3A and 3B, taken together, form a simpli-
fied block diagram illustration of a monitor interface as-
sembly useful in the operator controlled medical moni-
toring system of Figs. 1A and 1B;

[0030] Fig. 4 is a simplified pictorial illustration of the
patient companion assembly of Figs. 1A - 2C;

[0031] Fig. 5 is a simplified flow chart illustration of the
operation of the system of Figs. 1A - 4;

[0032] Figs.6Aand 6B, takentogether, are a simplified
pictorial illustration of the operation of a operator control-
led medical monitoring system constructed and operative
in accordance with another preferred embodiment of the
present invention Figs. 7A, 7B and 7C, taken together,
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form a simplified block diagram illustration of a patient
companion assembly useful in the operator controlled
medical monitoring system of Figs. 6A and 6B;

[0033] Figs. 8A and 8B, taken together, form a simpli-
fied block diagram illustration of a monitor interface as-
sembly useful in the operator controlled medical moni-
toring system of Figs. 6A and 6B;

[0034] Fig. 9 is a simplified pictorial illustration of the
patient companion assembly of Figs. 6A - 7C;

[0035] Fig. 10 is a simplified flow chart illustration of
the operation of the system of Figs. 6A - 9;

[0036] Figs. 11A and 11B, taken together, are a sim-
plified pictorial illustration of the operation of a operator
controlled medical monitoring system constructed and
operative in accordance with yet another preferred em-
bodiment of the present invention;

[0037] Figs. 12A, 12B and 12C, taken together, form
a simplified block diagram illustration of a patient com-
panion assembly useful in the operator controlled med-
ical monitoring system of Figs. 11A and 11B;

[0038] Figs. 13A and 13B, taken together, form a sim-
plified block diagram illustration of a monitor interface
assembly useful in the operator controlled medical mon-
itoring system of Figs. 11A and 11B;

[0039] Fig. 14 is a simplified pictorial illustration of the
patient companion assembly of Figs. 11A - 12C; and
[0040] Fig. 15 is a simplified flow chart illustration of
the operation of the system of Figs. 11A - 14.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0041] Reference is now made to Figs. 1A and 1B,
which, taken together, are a simplified pictorialillustration
of the operation of a operator controlled medical moni-
toring system constructed and operative in accordance
with a preferred embodiment of the presentinvention. As
seen in Figs. 1A and 1B, there is provided an operator
controlled medical monitoring system including a medical
sensor thatis adapted to monitor a patient characteristic;
a plurality of medical monitors, each including a wireless
receiver and a medical information output device; and a
patient companion assembly, including a medical moni-
tor selector employed by an operator to select one of the
plurality of medical monitors and to establish communi-
cation between the medical sensor and a selected one
of the plurality of medical monitors.

[0042] Turning to Fig. 1A, at stage A, there is seen a
patient, typically in an operating room environment. In
accordance with a preferred embodiment of the present
invention, the patient is coupled to a patient companion
assembly 100, which includes a medical monitor selector
which can be employed by an operator to select one of
a plurality of medical monitors, such as a conventional
medical monitor 102, and to establish communication be-
tween medical sensing devices, such as ablood pressure
sensor 104, attached to the patient and the selected med-
ical monitor, preferably via a wireless receiver 106 asso-
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ciated with the medical monitor 102. Itis noted that in the
embodiment shown in Fig. 1A, a wired connection is pro-
vided between the sensor 104 and the patient companion
assembly 100, it being appreciated that alternatively a
wireless connection may be provided. Preferably, the
connection between the patient companion assembly
100 and the medical monitor 102 is wireless and employs
a transmitter 108, preferably forming part of the patient
companion assembly 100, which communicates with
wireless receiver 106.

[0043] It is also appreciated that the medical sensor
may be mounted on the patient, as shown in Fig. 1A, or
otherwise coupled to the patient. Examples of medical
sensor devices that may be coupled to the patient and
mounted on the patient companion assembly 100 include
physiological pressure sensors. Fig. 1A shows the oper-
ator in the process of connecting the sensor 104 to one
of a plurality of connection sockets 110 of the patient
companion assembly 100. Preferably, connection of a
medical sensing device initiates powering up of the pa-
tient companion assembly 100.

[0044] At stage B, the patient is being operated on in
the same location as that shown at stage A. It is seen
that monitor 102 is displaying various patient parameters
received from medical sensing devices, such as sensor
104, viathe patient companion assembly 100, transmitter
108 and receiver 106.

[0045] At stage C, following the operation in Stage B,
the patient is being prepared for transfer to another lo-
cation and a conventional portable monitor 112, prefer-
ably having associated therewith a wireless receiver 114,
is introduced. The operator is shown initializing commu-
nication between the patient companion assembly 100
and the portable monitor 112, typically by pressing a
NEXT button 116 on the patient companion assembly
100. The initializing typically enables the patient param-
eters to appear on the portable monitor 112, as shown,
and preferably simultaneously terminates display of the
patient parameters on the monitor 102, also as shown.

[0046] AsseeninFig. 1B, stageD illustrates the patient
following his transfer to an ICU or other recovery room,
still coupled to portable monitor 112, which continues to
display the patient parameters.

[0047] At stage E, initial selection of one of a plurality
of wall-mounted monitors is shown. The selection is typ-
ically carried out by an operator pressing the NEXT button
116 on the patient companion assembly 100. The selec-
tion typically enables the patient parameters to appear
on the selected wall-mounted monitor, here designated
118, and preferably simultaneously terminates display of
the patient parameters on the portable monitor 112, also
as shown.

[0048] In situations where there are plural wall-mount-
ed monitors available for communication with the patient
companion assembly 100, the selection of a wall-mount-
ed monitor preferably is based on the strongest wireless
signal sensed by the patient companion assembly 100.
In the illustration at stage E, wall-mounted monitor 118



9 EP 2 043 503 B1 10

is not the wall-mounted monitor that the operator desires
to employ. Accordingly, in accordance with a preferred
embodiment of the present invention, and as shown at
stage F, the operator can select an alternative wall-
mounted monitor preferably by pressing the NEXT button
116 on the patient companion assembly 100, as shown.
This preferably causes the patient parameters to appear
on the wall-mounted monitor having the next strongest
signal strength, here designated by reference numeral
120, and preferably simultaneously terminates display of
the patient parameters on the monitor 118, also as
shown. The operator may then press an OK button 122
to confirm the monitor selection. Alternatively, the oper-
ator may leave the buttons of the patient companion as-
sembly 100 untouched and after a predetermined time
duration elapses the monitor selection is automatically
confirmed.

[0049] It is appreciated that if the originally selected
wall monitor 118, shown in stage E, is the wall monitor
the operator desired to employ, the operator may press
the OK button 122 to confirm the monitor selection.
[0050] Referenceis now made to Figs. 2A, 2B and 2C,
which, taken together, form a simplified block diagram
illustration of patient companion assembly 100 useful in
the operator controlled medical monitoring system of
Figs. 1A and 1B. As seen in Figs. 2A-2C, the patient
companion assembly comprises a plurality of medical
sensor interface subunits. Afirst medical sensorinterface
subunit, designated by reference numeral 150, prefera-
bly processes inputs from pressure sensors, such as in-
tracranial pressure sensors, arterial pressure sensors
and venous pressure sensors. Typically, interface sub-
unit 150 includes five pressure sensor connectors 152,
such as connectors 110 (Figs. 1A and 1B), each adapted
to be coupled to a separate pressure sensor and each
connected to a pressure input channel interface 154, typ-
ically including an amplifier and a filter. The outputs of
pressure input channelinterfaces 154 are preferably sup-
plied via an A/D converter 156 and a multiplexer 158 to
a pressure sensor input processor 160, which adapts the
signals for digital wireless communication and supplies
them to a digital wireless communications subsystem
162 including a wireless transceiver 164.

[0051] Turning to Fig. 2B, it is seen that patient com-
panion assembly 100 additionally includes a second
medical sensor interface subunit, designated by refer-
ence numeral 170, which preferably processes inputs
from a plurality of ECG electrodes. Typically, interface
subunit 170 includes a single multi-channel ECG con-
nector 172 having plural channels, each connected to an
ECG input channel interface 174, typically including an
amplifier and a filter. The output signals from ECG input
channelinterfaces 174 are preferably supplied viaan A/D
converter 176 and a multiplexer 178 to an ECG input
processor 180, which adapts the signals for digital wire-
less communication and supplies them to digital wireless
communications subsystem 162.

[0052] A third medical sensor interface subunit, desig-
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nated by reference numeral 190, preferably processes
inputs from a SPO2 sensor. Typically, interface subunit
190 includes a single SPO2 connector 192 connected to
an SPO2 input channel interface 194, typically including
an amplifier and a filter. The output signal from SPO2
input channel interface 194 is preferably supplied via an
A/D converter 196 to an SPO2 input processor 198, which
adapts the signal for digital wireless communication and
supplies it to digital wireless communications subsystem
162.

[0053] A fourth medical sensor interface subunit, des-
ignated by reference numeral 200, preferably processes
inputs from a temperature sensor. Typically, interface
subunit 200 includes a single temperature connector 202
connected to a temperature input channel interface 204,
typically including an amplifier and a filter. The output
signal from temperature input channel interface 204 is
preferably supplied via an A/D converter 206 to SPO2
input processor 198, which adapts the signal for digital
wireless communication and supplies it to digital wireless
communications subsystem 162.

[0054] AsseeninFig.2C, patientcompanionassembly
100 also includes a fifth medical sensor interface subunit,
designated by reference numeral 210, which preferably
processes inputs from a blood chemistry sensor. Typi-
cally, interface subunit 210 includes at least one blood
chemistry connector 212, connected to atleast one blood
chemistry input channel interface 214, typically including
an amplifierand afilter. The output signal from each blood
chemistry input channel interface 214 is preferably sup-
plied via an A/D converter 216 to a blood chemistry input
processor 218, which adapts the signal for digital wireless
communication and supplies it to digital wireless com-
munications subsystem 162.

[0055] A sixth medical sensor interface subunit, des-
ignated by reference numeral 220, preferably processes
inputs from a respiratory parameter sensor. Typically,
interface subunit 220 includes at least one respiratory
parameter connector 222, connected to at least one res-
piratory parameter input channel interface 224, typically
including an amplifier and a filter. The output signal from
each respiratory parameter input channel interface 224
is preferably supplied via an A/D converter 226 to a res-
piratory parameter input processor 228, which adapts
the signalfor digital wireless communication and supplies
it to digital wireless communications subsystem 162.
[0056] Itis appreciated that any suitable medical sen-
sor may be coupled to a selectable monitor using the
patient companion assembly 100 when equipped with a
suitable medical sensor interface unit.

[0057] A suitable man-machine interface 230, which
typically includes NEXT button 116 and OK button 122,
governs the operation of a controller 232, which governs
operation of the various elements of the patient compan-
ion assembly 100.

[0058] Reference is now made to Figs. 3A and 3B,
which, taken together, form a simplified block diagram
illustration of a monitor interface assembly useful in the
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operator controlled medical monitoring system of Figs.
1A and 1B. As seen in Figs. 3A and 3B, the monitor in-
terface assembly comprises a plurality of monitor inter-
face subunits. A first pressure monitor interface subunit,
designated by reference numeral 250, is preferably
adapted to be connected to a pressure sensor socket of
a conventional monitor, which typically provides low volt-
age power.

[0059] Monitor interface subunit 250 preferably com-
prises a digital wireless communications subsystem 252,
which includes a wireless transceiver 254 which is oper-
ative to receive wireless transmissions from wireless
transceiver 164 of patient companion assembly 100, to
process the received transmissions and to direct them
to corresponding monitor interface subunits.

[0060] Monitor interface subunit 250 and typically up
to four additional pressure monitor interface subunits,
here designated by reference numerals 262, 264, 266
and 268, are preferably provided with plug connectors
(not shown) each adapted to be coupled to a separate
pressure sensor socket of a monitor. Each of monitor
interface subunits 250, 262, 264, 266 and 268 typically
includes an amplifier, a filter and a D/A converter, which
receives, via a processor, those parts of the received
transmissions that are directed thereto by digital wireless
communications subsystem 252. The outputs of monitor
interface subunits 250, 262, 264, 266 and 268 are pref-
erably supplied to corresponding pressure sensor sock-
ets of the monitor in a conventional form which is suitable
for conventional operation of the monitor.

[0061] ltis a particular feature of the present invention
that digital wireless communications subsystem 252 is
powered by electrical power which is received in part
from multiple ones of the pressure sensor sockets of the
monitor. It is a further particular feature of the present
invention that each of monitor interface subunits 250,
262, 264, 266 and 268 provides power to the various
other monitor interface subunits, some of which are con-
nected to sockets of the monitor which do not provide
electrical power.

[0062] Turning to Fig. 3B, it is seen that the monitor
interface assembly additionally includes an ECG monitor
interface subunit 270, which is preferably provided with
a multi-channel plug connector (not shown) adapted to
be coupled to an ECG socket of the monitor. Monitor
interface subunit 270 typically includes multiple amplifi-
ers, filters and D/A converters, which receive, via at least
one processor, those parts of the received transmissions
related to ECG sensing that are directed thereto by digital
wireless communications subsystem 252. The outputs
of monitor interface subunit 270 are preferably supplied
to a corresponding ECG socket of the monitor in a con-
ventional form which is suitable for conventional opera-
tion of the monitor.

[0063] An SPO2 monitor interface subunit 272 is pref-
erably provided with a plug connector (not shown) adapt-
edtobe coupledtoan SPO2 sensor socket of the monitor.
Monitor interface subunit 272 typically includes an am-
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plifier, a filter and a D/A converter, which receives, via a
processor, those parts of the received transmissions re-
lated to SPO2 sensing that are directed thereto by digital
wireless communications subsystem 252. The output of
monitor interface subunit 272 is preferably supplied to a
corresponding SPO2 sensor socket of the monitor in a
conventional form which is suitable for conventional op-
eration of the monitor.

[0064] A temperature monitor interface subunit 274 is
preferably provided with a plug connector (not shown)
adapted to be coupled to a temperature sensor socket
of the monitor. Monitor interface subunit 274 typically in-
cludes an amplifier, a filter and a D/A converter, which
receives, via a processor, those parts of the received
transmissions related to temperature sensing that are
directed thereto by digital wireless communications sub-
system 252. The output of monitor interface subunit 274
is preferably supplied to a corresponding temperature
sensor socket of the monitorin a conventional form which
is suitable for conventional operation of the monitor.
[0065] A blood chemistry monitorinterface subunit276
is preferably provided with at least one plug connector
(not shown) adapted to be coupled to a blood chemistry
sensor socket of the monitor. Monitor interface subunit
276 typically includes at least one amplifier, at least one
filter and at least one D/A converter, which receive, via
a processor, those parts of the received transmissions
related to blood chemistry sensing that are directed
thereto by digital wireless communications subsystem
252. The output of monitor interface subunit 276 is pref-
erably supplied to a corresponding blood chemistry sen-
sor socket of the monitor in a conventional form which is
suitable for conventional operation of the monitor.
[0066] A respiratory parameter monitor interface sub-
unit 278 is preferably provided with at least one plug con-
nector (not shown) adapted to be coupled to arespiratory
parameter socket of the monitor. Monitor interface sub-
unit 278 typically includes at least one amplifier, at least
one filter and at least one D/A converter, which receives,
via at least one processor, those parts of the received
transmissions related to respiratory parameter sensing
that are directed thereto by digital wireless communica-
tions subsystem 252. The outputs of monitor interface
subunit 278 are preferably supplied to a corresponding
respiratory parameter sensor socket of the monitor in a
conventional form which is suitable for conventional op-
eration of the monitor.

[0067] A suitable man-machine interface 290 governs
the operation of a controller 292, which governs operation
of the various elements of the monitor interface assem-
bly. Itis appreciated that controller 292 may form part of
the monitor interface subunit 250.

[0068] Reference is now made to Fig. 4, which is a
simplified pictorial illustration of the patient companion
assembly of Figs. 1A - 2C. As seen in Fig. 4, the patient
companion assembly 100 comprises a housing 300, pref-
erably composed of a forward portion 302 and a rear
portion 304, which preferably encloses the apparatus of
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Figs. 2A-2C. Mounted on a bottom edge of housing 300
are a plurality of pressure transducer connector sockets
110, preferably five sockets 110, suchas an RJ11 female
modular jack, commercially available from Bel-Fuse of
Glen Rock, Pennsylvania, USA. Each socket 110 pref-
erably includes a suitable pressure sensor connector (not
shown) which is coupled to pressure input channel inter-
face 154 (Figs. 2A-2C). A front panel 308 preferably de-
fines mounting attachment protrusions arranged to de-
fine a plurality of pressure transducer mounting sockets
310, preferably five sockets 310, which are adapted to
removably support conventional blood pressure trans-
ducer assemblies 312, each including a connector 313,
such as Transpac IT, commercially available from Elcam
Medical A.C.A.L. of Kibbutz Baram, Israel, under catalog
designation "fully integrated disposable blood pressure
transducer".

[0069] Mounted in arecess 314 at a side edge 316 of
housing 300 there is preferably provided an SPO2 con-
nector socket 320, such as a D-Type 9S connector socket
commercially available from Molex of lllinois, USA, which
preferably includes a suitable SPO2 sensor connector
(not shown) which is coupled to SPO2 input channel in-
terface 194 (Figs. 2A-2C). At recess 314 there is addi-
tionally provided an ECG sensor socket 322, such as a
conventional female D-Type 15S connector socket com-
mercially available from Molex of lllinois, USA, which
preferably includes a suitable ECG sensor connector (not
shown) which is coupled to ECG input channel interface
174 (Figs. 2A-2C). Further provided at recess 314 is a
temperature sensor socket 324, such as a conventional
female RS Phone jack 1/4" socket commercially availa-
ble from Switchcraft Inc. of Chicago, lllinois, USA, which
preferably includes a suitable temperature sensor con-
nector (not shown) which is coupled to temperature input
channel interface 204 (Figs. 2A-2C).

[0070] Located alongside front panel 308 is a control
panel 326 including a plurality of pressure channel control
buttons 328, preferably five buttons 328, which control
operation of the blood pressure transducer assemblies
312. Also preferably included in the control panel 326 is
a battery charge status indicator 330, a NEXT button 116,
described hereinabove with reference to Figs. 1A-2C, an
OK button 122, described hereinabove with reference to
Figs. 1A-2C, a power on/off button 332 and an audio/
visual alarm indicator 334.

[0071] Reference is now made to Fig. 5, which is a
simplified flow chart illustration of the operation of the
system of Figs. 1A -4. As seen in Fig. 5, when the power
on/off button 332 (Fig. 4) is in a power-off state, operation
of the patient companion assembly 100 (Figs. 1A-1B) is
initiated either by an operator pressing the power on/off
button 332 or by an operator inserting connector 313 of
the blood pressure transducer 312 into a socket 110 (Fig.
4). Various system checks are carried out automatically
by the controller 232 of Figs. 2A-2C. If a problem is en-
countered, an alarm is preferably indicated by audio/vis-
ual indicator 334 (Fig. 4) and the patient companion as-
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sembly power is shut down.

[0072] Ifno problem is encountered during the system
checks, an attempt is made to establish wireless com-
munication with digital wireless communication subsys-
tem 252 (Figs. 3A and 3B) of a monitor such as monitor
102 (Figs. 1A-1B). The wireless transceiver 164 of the
patient companion assembly 100 (Figs. 2A-2C) ranks re-
ceivers in its vicinity according to the strength of a signal
emitted therefrom. Typically, a predetermined number of
receivers, preferably 3, are ranked.

[0073] Thereafter, an attempt is made by the digital
wireless communication subsystem 162 of the patient
companion assembly 100 to establish communication
with digital wireless communication subsystem 252 of
the monitor having the highest ranking. The monitor that
is being communicated with indicates the communication
thereof by providing an audio/visual indication, such as
atriangular waveform, for a predetermined time duration,
typically 10 seconds.

[0074] Ifthe NEXT button 116 (Fig. 4) is pressed during
the predetermined time duration, an attempt is made by
the digital wireless communication subsystem 162 of the
patient companion assembly 100 to establish communi-
cation with digital wireless communication subsystem
252 of the monitor having the next ranking.

[0075] If the OK button 122 (Fig. 4) is pressed during
the predetermined time duration, orif none of the buttons
of control panel 326 (Fig. 4) of the patient companion
assembly 100 were pressed during the predetermined
time duration, the patient companion assembly confirms
the establishing of communication with the selected mon-
itor.

[0076] Following confirmation, and if a sensor is con-
nected to a socket of the patient companion assembly
100 the selected monitor displays the sensor signals
transmitted by the transmitter 164 of the patient compan-
ion assembly 100. If no sensor is connected to a socket
of the patient companion assembly, the patient compan-
ion assembly continues in an idle state for a predeter-
mined time duration, and if no sensor is connected during
that time, the patient companion assembly power is shut
down. Alternatively, the patient companion assembly 100
may attempt establishing communication with one of the
monitors only when a sensor is connected to a suitable
socket of the patient companion assembly.

[0077] Reference is now made to Figs. 6A and 6B,
which, taken together, are a simplified pictorial illustration
of the operation of a operator controlled medical moni-
toring system constructed and operative in accordance
with another preferred embodiment of the present inven-
tion. As seen in Figs. 6A and 6B, there is provided an
operator controlled medical monitoring system including
a medical sensor that is adapted to monitor a patient
characteristic; a plurality of medical monitors, each in-
cluding awireless receiver and a medical information out-
put device; and a patient companion assembly, including
a medical monitor selector employed by an operator to
select one of the plurality of medical monitors and to es-
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tablish communication between the medical sensor and
a selected one of the plurality of medical monitors.
[0078] Turning to Fig. 6A, at stage A, there is seen a
patient, typically in an operating room environment. In
accordance with a preferred embodiment of the present
invention, the patient is coupled to a patient companion
assembly 500 which includes a medical monitor selector
which can be employed by an operator to select one of
a plurality of medical monitors, such as a conventional
medical monitor 502, and to establish communication be-
tween medical sensing devices, such as ablood pressure
sensor 504, attached to the patient and the selected med-
ical monitor, preferably via a wireless receiver 506 asso-
ciated with the medical monitor 502. It is noted that in the
embodiment shown in Fig. 6A, a wireless connection is
provided between the sensor 504 and the patient com-
panion assembly 500. Preferably, the connection be-
tween the patient companion assembly 500 and the med-
ical monitor 502 is wireless and employs a transmitter
508, preferably forming part of the patient companion
assembly 500, which communicates with wireless receiv-
er 506. As seen in Fig. 6A, the patient companion as-
sembly 500 additionally includes a monitor 509. Itis also
appreciated that the medical sensor may be mounted on
the patient, as shown in Fig. 6A, or otherwise coupled to
the patient. Examples of medical sensordevices that may
be coupled to the patient and mounted on the patient
companion assembly 500 include physiological pressure
Sensors.

[0079] Fig. 6A shows the sensor 504 transmitting pa-
tient information to one or more sensor input receivers
510 of the patient companion assembly 500. Preferably,
the patient companion assembly senses changes in the
electrical characteristics in the connection circuitry, such
as changes of impedance, which are a result of the wire-
less connection of the medical sensing device. The
change in the electrical characteristics is preferably
sensed by secondary circuitry 511 formed in the patient
companion assembly 500, which is constantly or routine-
ly operational. The wireless connection of the medical
sensing device, sensed by circuitry 511, initiates power-
ing up of the patient companion assembly 500.

[0080] At stage B, the patient is being operated on in
the same location as that shown at stage A. It is seen
that monitor 502 is displaying various patient parameters
received from medical sensing devices, such as sensor
504, via the patient companion assembly 500, transmitter
508 and receiver 506. As seen at stage B, monitor 509
of patient companion assembly also displays the patient
parameters received by sensor input receiver 510.
[0081] At stage C, following the operation in Stage B,
the patient is being prepared for transfer to another lo-
cation and the operator is shown terminating communi-
cation between the patient companion assembly 500 and
the medical monitor 502, typically by pressing a NEXT
button 516 on the patient companion assembly 500. This
typically results in the patient parameters appearing on
the monitor 509, as shown, and preferably simultaneous-
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ly the patient parameters no longer appear on the monitor
502, also as shown. Moreover, whenever communication
between the patient companion assembly 500 and an
external medical monitor, such as medical monitor 502,
is terminated, the patient parameters are displayed on
monitor 509 of the patient companion assembly.

[0082] It is appreciated that in any case in which the
communication between the patient companion assem-
bly 500 and an external monitor, such as monitor 502, is
terminated, the patient parameters are automatically dis-
played on monitor 509. It is also appreciated that during
the time in which the patient companion assembly 500
is in communication with an external monitor, such as
monitor 502, the patient parameters are not displayed on
monitor 509 in order to conserve energy.

[0083] AsseeninFig.6B,stageD illustrates the patient
following his transfer to an ICU or other recovery room,
still coupled to patient companion assembly 500 includ-
ing monitor 509, which continues to display the patient
parameters.

[0084] At stage E, initial selection of one of a plurality
of wall-mounted monitors is shown. The selection is typ-
ically carried out by an operator pressing the NEXT button
516 on the patient companion assembly 500. The selec-
tion typically enables the patient parameters to appear
on the selected wall-mounted monitor, here designated
518, and display of the patient parameters on monitor
509 of patient companion assembly 500, is terminated.
[0085] In situations where there are plural wall-mount-
ed monitors available for communication with the patient
companion assembly 500, the selection of a wall-mount-
ed monitor preferably is based on the strongest wireless
signal sensed by the patient companion assembly 500.
In the illustration at stage E, wall-mounted monitor 518
is not the wall-mounted monitor that the operator desires
to employ. Accordingly, in accordance with a preferred
embodiment of the present invention, and as shown at
stage F, the operator can select an alternative wall-
mounted monitor preferably by pressing the NEXT button
516 on the patient companion assembly 500, as shown.
This preferably causes the patient parameters to appear
on the wall-mounted monitor having the next strongest
signal strength, here designated by reference numeral
520, and preferably simultaneously terminates display of
the patient parameters on the monitor 518, also as
shown. The operator may then press an OK button 522
to confirm the monitor selection. Alternatively, the oper-
ator may leave the buttons of the patient companion as-
sembly 500 untouched and after a predetermined time
duration elapses the monitor selection is automatically
confirmed.

[0086] Reference is now made to Figs. 7A, 7B and 7C,
which, taken together, form a simplified block diagram
illustration of patient companion assembly 500 useful in
the operator controlled medical monitoring system of
Figs. 6A and 6B. As seen in Figs. 7A-7C, the patient
companion assembly 500 comprises a plurality of med-
ical sensor interface subunits. A first medical sensor in-
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terface subunit, designated by reference numeral 550,
preferably processes inputs from pressure sensors, such
as intracranial pressure sensors, arterial pressure sen-
sors and venous pressure sensors. Typically, interface
subunit 550 includes five pressure sensor input receivers
552, suchasinputreceivers 510, each adapted to receive
input from a separate pressure sensor via a wireless con-
nection, and each connected to a pressure input channel
interface 554, typically including an amplifier and a filter.
The outputs of pressure input channel interfaces 554 are
preferably supplied via an A/D converter 556 and a mul-
tiplexer 558 to a pressure sensor input processor 560,
which adapts the signals for digital wireless communica-
tion and supplies them to a digital wireless communica-
tions subsystem 562 including a wireless transceiver
564.

[0087] Turning to Fig. 7B, it is seen that patient com-
panion assembly 500 additionally includes a second
medical sensor interface subunit, designated by refer-
ence numeral 570, which preferably processes inputs
from a plurality of ECG electrodes. Typically, interface
subunit 570 includes a single multi-channel ECG input
receiver 572 having plural channels, each adapted to re-
ceive ECG inputs from one ECG electrode via a wireless
connection and each connected to an ECG input channel
interface 574, typically including an amplifier and a filter.
The output signals from ECG input channel interfaces
574 are preferably supplied via an A/D converter 576 and
a multiplexer 578 to an ECG input processor 580, which
adapts the signals for digital wireless communication and
supplies them to digital wireless communications sub-
system 562.

[0088] A third medical sensor interface subunit, desig-
nated by reference numeral 590, preferably processes
inputs from a SPO2 sensor. Typically, interface subunit
590 includes a single SPO2 input receiver 592 which is
adapted to receive inputs from a SPO2 sensor via a wire-
less connection and which is connected to an SPO2 input
channelinterface 594, typically including an amplifierand
afilter. The output signal from SPO2 input channel inter-
face 594 is preferably supplied via an A/D converter 596
to an SPO2 input processor 598, which adapts the signal
for digital wireless communication and supplies it to dig-
ital wireless communications subsystem 562.

[0089] A fourth medical sensor interface subunit, des-
ignated by reference numeral 600, preferably processes
inputs from a temperature sensor. Typically, interface
subunit 600 includes a single temperature input receiver
602 which is adapted to receive inputs from a tempera-
ture sensor via a wireless connection and which is con-
nected to a temperature input channel interface 604, typ-
ically including an amplifier and a filter. The output signal
from temperature input channel interface 604 is prefer-
ably supplied via an A/D converter 606 to SPO2 input
processor 598, which adapts the signal for digital wireless
communication and supplies it to digital wireless com-
munications subsystem 562.

[0090] AsseeninFig.7C, patientcompanionassembly
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500 also includes a fifth medical sensor interface subunit,
designated by reference numeral 610, which preferably
processes inputs from a blood chemistry sensor. Typi-
cally, interface subunit 610 includes at least one blood
chemistry input receiver 612, which is adapted to receive
inputs from at least one blood chemistry sensor via a
wireless connection and which is connected to at least
one blood chemistry input channelinterface 614, typically
including an amplifier and a filter. The output signal from
each blood chemistry input channelinterface 614 is pref-
erably supplied via an A/D converter 616 to a blood chem-
istry input processor 618, which adapts the signal for dig-
ital wireless communication and supplies it to digital wire-
less communications subsystem 562.

[0091] A sixth medical sensor interface subunit, des-
ignated by reference numeral 620, preferably processes
inputs from a respiratory parameter sensor. Typically,
interface subunit 620 includes at least one respiratory
parameterinputreceiver 622, which is adapted toreceive
inputs from at least one respiratory sensor via a wireless
connection and which is connected to at least one res-
piratory parameter input channel interface 624, typically
including an amplifier and a filter. The output signal from
each respiratory parameter input channel interface 624
is preferably supplied via an A/D converter 626 to a res-
piratory parameter input processor 628, which adapts
the signal for digital wireless communication and supplies
it to digital wireless communications subsystem 562.
[0092] Itis appreciated that any suitable medical sen-
sor may be coupled to a selectable monitor using the
patient companion assembly 500 when equipped with a
suitable medical sensor interface unit.

[0093] A suitable man-machine interface 630, which
typically includes NEXT button 516 and OK button 522,
governs the operation of a controller 632, which governs
operation of the various elements of the patient compan-
ion assembly 500. Controller 632 preferably includes
secondary circuitry 511, which senses changes in the
electrical characteristics when a sensor wirelessly com-
municates with the patientcompanion assembly 500, and
thereafter the secondary circuitry powers up the patient
companion assembly. Controller 632 additionally con-
trols the display of patient parameters, which are provid-
ed by one or more of input processors 560, 580, 598,
618 and 628, on monitor 509.

[0094] Reference is now made to Figs. 8A and 8B,
which, taken together, form a simplified block diagram
illustration of a monitor interface assembly useful in the
operator controlled medical monitoring system of Figs.
6A and 6B. As seen in Figs. 8A and 8B, the monitor in-
terface assembly comprises a plurality of monitor inter-
face subunits. A first pressure monitor interface subunit,
designated by reference numeral 650, is preferably
adapted to be connected to a pressure sensor socket of
a conventional monitor, which typically provides low volt-
age power.

[0095] Monitor interface subunit 650 preferably com-
prises a digital wireless communications subsystem 652,
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which includes a wireless transceiver 654 which is oper-
ative to receive wireless transmissions from wireless
transceiver 564 of patient companion assembly 500, to
process the received transmissions and to direct them
to corresponding monitor interface subunits.

[0096] Monitor interface subunit 650 and typically up
to four additional pressure monitor interface subunits,
here designated by reference numerals 662, 664, 666
and 668, are preferably provided with plug connectors
(not shown) each adapted to be coupled to a separate
pressure sensor socket of a monitor. Each of monitor
interface subunits 650, 662, 664, 666 and 668 typically
includes an amplifier, a filter and a D/A converter, which
receives, via a processor, those parts of the received
transmissions that are directed thereto by digital wireless
communications subsystem 652. The outputs of monitor
interface subunits 650, 662, 664, 666 and 668 are pref-
erably supplied to corresponding pressure sensor sock-
ets of the monitor in a conventional form which is suitable
for conventional operation of the monitor.

[0097] ltis a particular feature of the present invention
that digital wireless communications subsystem 652 is
powered by electrical power which is received in part
from multiple ones of the pressure sensor sockets of the
monitor. It is a further particular feature of the present
invention that each of monitor interface subunits 650,
662, 664, 666 and 668 provides power to the various
other monitor interface subunits, some of which are con-
nected to sockets of the monitor which do not provide
electrical power.

[0098] Turning to Fig. 8B, it is seen that the monitor
interface assembly additionally includes an ECG monitor
interface subunit 670, which is preferably provided with
a multi-channel plug connector (not shown) adapted to
be coupled to an ECG socket of the monitor. Monitor
interface subunit 670 typically includes multiple amplifi-
ers, filters and D/A converters, which receive, via at least
one processor, those parts of the received transmissions
related to ECG sensing that are directed thereto by digital
wireless communications subsystem 652. The outputs
of monitor interface subunit 670 are preferably supplied
to a corresponding ECG socket of the monitor in a con-
ventional form which is suitable for conventional opera-
tion of the monitor.

[0099] An SPO2 monitor interface subunit 672 is pref-
erably provided with a plug connector (not shown) adapt-
edtobe coupledtoan SPO2 sensor socket of the monitor.
Monitor interface subunit 672 typically includes an am-
plifier, a filter and a D/A converter, which receives, via a
processor, those parts of the received transmissions re-
lated to SPO2 sensing that are directed thereto by digital
wireless communications subsystem 652. The output of
monitor interface subunit 672 is preferably supplied to a
corresponding SPO2 sensor socket of the monitor in a
conventional form which is suitable for conventional op-
eration of the monitor.

[0100] A temperature monitor interface subunit 674 is
preferably provided with a plug connector (not shown)
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adapted to be coupled to a temperature sensor socket
of the monitor. Monitor interface subunit 674 typically in-
cludes an amplifier, a filter and a D/A converter, which
receives, via a processor, those parts of the received
transmissions related to temperature sensing that are
directed thereto by digital wireless communications sub-
system 652. The output of monitor interface subunit 674
is preferably supplied to a corresponding temperature
sensor socket of the monitorin a conventional form which
is suitable for conventional operation of the monitor.
[0101] A blood chemistry monitorinterface subunit676
is preferably provided with at least one plug connector
(not shown) adapted to be coupled to a blood chemistry
sensor socket of the monitor. Monitor interface subunit
676 typically includes at least one amplifier, at least one
filter and at least one D/A converter, which receive, via
a processor, those parts of the received transmissions
related to blood chemistry sensing that are directed
thereto by digital wireless communications subsystem
652. The output of monitor interface subunit 676 is pref-
erably supplied to a corresponding blood chemistry sen-
sor socket of the monitor in a conventional form which is
suitable for conventional operation of the monitor.
[0102] A respiratory parameter monitor interface sub-
unit 678 is preferably provided with at least one plug con-
nector (not shown) adapted to be coupled to arespiratory
parameter socket of the monitor. Monitor interface sub-
unit 678 typically includes at least one amplifier, at least
one filter and at least one D/A converter, which receives,
via at least one processor, those parts of the received
transmissions related to respiratory parameter sensing
that are directed thereto by digital wireless communica-
tions subsystem 652. The outputs of monitor interface
subunit 678 are preferably supplied to a corresponding
respiratory parameter sensor socket of the monitor in a
conventional form which is suitable for conventional op-
eration of the monitor.

[0103] A suitable man-machine interface 690 governs
the operation of a controller 692, which governs operation
of the various elements of the monitor interface assem-
bly. Itis appreciated that controller 692 may form part of
the monitor interface subunit 650.

[0104] Reference is now made to Fig. 9, which is a
simplified pictorial illustration of the patient companion
assembly of Figs. 6A - 7C. As seen in Fig. 9, the patient
companion assembly 500 comprises a housing 700, pref-
erably composed of a forward portion 702 and a rear
portion 704, which preferably encloses the apparatus of
Figs. 7A-7C. Mounted on a bottom edge of housing 700
are a plurality of blood pressure sensor input receivers
510, preferably five input receivers 510. Each input re-
ceiver 510 is preferably coupled to pressure input chan-
nel interface 554 (Figs. 7A-7C).

[0105] A front panel 708 preferably defines mounting
attachment protrusions arranged to define a plurality of
pressure transducer mounting sockets 710, preferably
five sockets 710, which are adapted to removably support
conventional blood pressure transducer assemblies 712,
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such as Transpac IT, commercially available from Elcam
Medical A.C.A.L. of Kibbutz Baram, Israel, under catalog
designation "fully integrated disposable blood pressure
transducer". Also included in front panel 708 is medical
monitor 509, described hereinabove with reference to
Figs. 6A - 7C.

[0106] Mounted in arecess 714 at a side edge 716 of
housing 700 there is preferably provided an SPO2 sensor
input receiver 720, which preferably is coupled to SPO2
input channel interface 594 (Figs. 7A-7C). Atrecess 714
there is additionally provided an ECG sensor input re-
ceiver 722, which preferably is coupled to ECG input
channel interface 574 (Figs. 7A-7C). Further provided at
recess 714 is a temperature sensor input receiver 724,
which preferably is coupled to temperature input channel
interface 604 (Figs. 7A-7C).

[0107] Located alongside front panel 708 is a control
panel 726 including a plurality of pressure channel control
buttons 728, preferably five buttons 728, which control
operation of the blood pressure transducer assemblies
712. Also preferably included in the control panel 726 is
a battery charge status indicator 730, a NEXT button 516,
described hereinabove with reference to Figs. 6A-7C, an
OK button 522, described hereinabove with reference to
Figs. 6A-7C, a power on/off button 732 and an audio/
visual alarm indicator 734.

[0108] Reference is now made to Fig. 10, which is a
simplified flow chart illustration of the operation of the
system of Figs. 6A-9. As seenin Fig. 10, when the power
on/off button 732 (Fig. 9) is in a power-off state, operation
of the patient companion assembly 500 (Figs. 6A-6B) is
initiated either by an operator pressing the power on/off
button 732 or by receipt of an output signal from a blood
pressure transducer 312 by blood pressure sensor input
receiver 510 (Fig. 9). Various system checks are carried
out automatically by the controller 632 of Figs. 7A-7C. If
a problem is encountered, an alarm is preferably indicat-
ed by audio/visual indicator 734 (Fig. 9) and the patient
companion assembly power is shut down.

[0109] If no problem is encountered during the system
checks, an attempt is made to establish wireless com-
munication with digital wireless communication subsys-
tem 652 (Figs. 8A and 8B) of a monitor such as monitor
502 (Figs. 6A-6B). The wireless transceiver 564 of the
patient companion assembly 500 (Figs. 7A-7C) ranks re-
ceivers in its vicinity according to the strength of a signal
emitted therefrom. Typically, a predetermined number of
receivers, preferably 3, are ranked.

[0110] Thereafter, an attempt is made by the digital
wireless communication subsystem 562 of the patient
companion assembly 500 to establish communication
with digital wireless communication subsystem 652 of
the monitor having the highest ranking. The monitor that
is being communicated indicates the communication
thereof by providing an audio/visual indication, such as
atriangular waveform, for a predetermined time duration,
typically 10 seconds.

[0111] Ifthe NEXT button 516 (Fig.9) is pressed during
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the predetermined time duration, an attempt is made by
the digital wireless communication subsystem 562 of the
patient companion assembly 500 to establish communi-
cation with digital wireless communication subsystem
652 of the monitor having the next ranking.

[0112] If the OK button 522 (Fig. 9) is pressed during
the predetermined time duration, orif none of the buttons
of control panel 726 (Fig. 9) of the patient companion
assembly 500 were pressed during the predetermined
time duration, the patient companion assembly confirms
the establishing of communication with the selected mon-
itor.

[0113] Following confirmation, and if a signal is re-
ceived from a sensor by a sensor input receiver of patient
companion assembly 500, the selected monitor displays
the sensor signals transmitted by the transmitter 564 of
the patient companion assembly 500.

[0114] Ifnosignalisreceivedfrom asensorby asensor
input receiver, such as sensor input receivers 510, the
patient companion assembly continues in an idle state
for a predetermined amount of time and if no signal is
received during that time, the patient companion assem-
bly power is shut down.

[0115] Alternatively, the patient companion assembly
100 may attempt establishing communication with one
of the monitors only when a sensor is connected to a
suitable socket of the patient companion assembly.
[0116] Itis appreciated that the patient companion as-
sembly may initially establish communication with mon-
itor 509 thereof, prior to attempting establishing commu-
nication with other monitors. Additionally, the sensor sig-
nal is preferably displayed only on a single monitor at
any given time. Therefore, when a monitor other than
monitor 509 is selected and the sensor signalis displayed
on the selected monitor, the sensor signal is no longer
displayed on monitor 509. Similarly, when the display of
the sensor signal on an external monitor, such as monitor
502, is terminated, the signal may automatically be dis-
played on monitor 509.

[0117] Reference is now made to Figs. 11A and 11B,
which, taken together, are a simplified pictorial illustration
of the operation of a operator controlled medical moni-
toring system constructed and operative in accordance
with yet another preferred embodiment of the present
invention. As seenin Figs. 11Aand 11B, thereis provided
an operator controlled medical monitoring system includ-
ing a medical sensor that is adapted to monitor a patient
characteristic; a plurality of medical monitors, each in-
cluding awireless receiver and a medical information out-
put device; and a patient companion assembly, including
a medical monitor selector employed by an operator to
select one of the plurality of medical monitors and to es-
tablish communication between the medical sensor and
a selected one of the plurality of medical monitors.
[0118] Turning to Fig. 11A, at stage A, there is seen a
patient, typically in an operating room environment. In
accordance with a preferred embodiment of the present
invention, the patient is coupled to a patient companion
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assembly 1100 which includes a medical monitor selec-
tor 1101 which can be employed by an operator to select
one of a plurality of medical monitors, such as a conven-
tional medical monitor 1102, and to establish communi-
cation between medical sensing devices, such as a blood
pressure sensor 1104, attached to the patient and the
selected medical monitor, preferably via a wireless re-
ceiver 1106 associated with the medical monitor 1102.
It is noted that in the embodiment shown in Fig. 11A, a
wired connection is provided between the sensor 1104
and the patient companion assembly 1100, it being ap-
preciated that alternatively a wireless connection may be
provided. Preferably, the connection between the patient
companion assembly 1100 and the medical monitor 1102
is wireless and employs a transmitter 1108, preferably
forming part of the patient companion assembly 1100,
which communicates with wireless receiver 1106.
[0119] It is also appreciated that the medical sensor
may be mounted on the patient, as shown in Fig. 1A, or
otherwise coupled to the patient. Examples of medical
sensor devices that may be coupled to the patient and
mounted on the patient companion assembly 1100 in-
clude physiological pressure sensors. Fig. 11A shows
the operator in the process of connecting the sensor 1104
to one of a plurality of connection sockets 1110 of the
patient companion assembly 1100. Preferably, connec-
tion of a medical sensing device initiates powering up of
the patient companion assembly 1100.

[0120] At stage B, the patient is being operated on in
the same location as that shown at stage A. It is seen
that monitor 1102 is displaying various patient parame-
ters received from medical sensing devices, such as sen-
sor 1104, via the patient companion assembly 1100,
transmitter 1108 and receiver 1106.

[0121] At stage C, following the operation in Stage B,
the patient is being prepared for transfer to another lo-
cation and a conventional portable monitor 1113, prefer-
ably having associated therewith a wireless receiver
1114, is introduced. The operator is shown initializing
communication between the patient companion assem-
bly 1100 and the portable monitor 1113, typically by di-
recting the monitor selector 1101 toward the portable
monitor 1113 and pressing a SELECT button 1115 on
the monitor selector 1101 of patient companion assembly
1100. The initializing typically enables the patient param-
eters to appear on the portable monitor 1113, as shown,
and preferably simultaneously terminates display of the
patient parameters on the monitor 1102, also as shown.
Alternatively, the operator may terminate the display of
the patient parameters on the monitor 1102 by directing
the monitor selector thereto and pressing a CANCEL but-
ton 1116 on the monitor selector 1101. An identification
of the selected, active monitor is provided on a display
1117 of monitor selector 1101.

[0122] As seen in Fig. 11B, stage D illustrates the pa-
tient following his transfer to an ICU or other recovery
room, still coupled to portable monitor 1113, which con-
tinues to display the patient parameters.
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[0123] At stage E, initial selection of one of a plurality
of wall-mounted monitors is shown. The selection is typ-
ically carried out by an operator directing the monitor se-
lector 1101 toward a selected monitor and pressing the
SELECT button 1115 on the monitor selector 1101 of the
patient companion assembly 1100. The selection typi-
cally enables the patient parameters to appear on the
selected wall-mounted monitor, here designated 1118,
and preferably simultaneously terminates display of the
patient parameters on the portable monitor 1113, also
as shown. Alternatively, the operator may terminate the
display of the patient parameters on the monitor 1113 by
directing the monitor selector thereto and pressing CAN-
CEL button 1116 on the monitor selector 1101. An iden-
tification of the selected, active monitor is provided on
display 1117 of monitor selector 1101.

[0124] In situations where there are plural wall-mount-
ed monitors available for communication with the patient
companion assembly 1100, the selection of a
wall-mounted monitor preferably is based on the direction
at which the monitor selector 1101 is pointed during the
selection.

[0125] Intheillustration at stage E, wall-mounted mon-
itor 1118 is not the wall-mounted monitor that the operator
desires to employ. Accordingly, in accordance with a pre-
ferred embodiment of the present invention, and as
shown at stage F, the operator can select an alternative
wall-mounted monitor preferably by directing the monitor
selector 1101 toward the correct monitor and pressing
the SELECT button 1115 on the monitor selector 1101
of patient companion assembly 1100, as shown. This
preferably causes the patient parameters to appear on
the wall-mounted monitor toward which the monitor se-
lector 1101 was directed, here designated by reference
numeral 1120, and preferably simultaneously terminates
display of the patient parameters on the monitor 1118,
also as shown. Alternatively, the operator may terminate
the display of the patient parameters on the monitor 1118
by directing the monitor selector thereto and pressing
CANCEL button 1116 on the monitor selector 1101. An
identification of the selected, active monitor is provided
on display 1117 of monitor selector 1101.

[0126] Reference is now made to Figs. 12A, 12B and
12C, which, taken together, form a simplified block dia-
gram illustration of patient companion assembly 1100
useful in the operator controlled medical monitoring sys-
tem of Figs. 11A and 11B. As seen in Figs. 12A-12C, the
patient companion assembly comprises a plurality of
medical sensor interface subunits. A first medical sensor
interface subunit, designated by reference numeral
1150, preferably processes inputs from pressure sen-
sors, such as intracranial pressure sensors, arterial pres-
sure sensors and venous pressure sensors. Typically,
interface subunit 1150 includes five pressure sensor con-
nectors 1152, such as connectors 1110, each adapted
to be coupled to a separate pressure sensor and each
connected to a pressure input channel interface 1154,
typically including an amplifier and a filter. The outputs
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of pressure input channel interfaces 1154 are preferably
supplied via an A/D converter 1156 and a multiplexer
1158 to a pressure sensor input processor 1160, which
adapts the signals for digital wireless communication and
supplies them to a digital wireless communications sub-
system 1162 including a wireless transceiver 1164.
[0127] Turning to Fig. 12B, itis seen that patient com-
panion assembly 1100 additionally includes a second
medical sensor interface subunit, designated by refer-
ence numeral 1170, which preferably processes inputs
from a plurality of ECG electrodes. Typically, interface
subunit 1170 includes a single multi-channel ECG con-
nector 1172 having plural channels, each connected to
an ECG input channel interface 1174, typically including
an amplifier and a filter. The output signals from ECG
input channel interfaces 1174 are preferably supplied via
an A/D converter 1176 and a multiplexer 1178 toan ECG
input processor 1180, which adapts the signals for digital
wireless communication and supplies them to digital
wireless communications subsystem 1162.

[0128] A third medical sensor interface subunit, desig-
nated by reference numeral 1190, preferably processes
inputs from a SPO2 sensor. Typically, interface subunit
1190 includes a single SPO2 connector 1192 connected
toan SPO2 input channelinterface 1194, typically includ-
ing an amplifier and a filter. The output signal from SPO2
input channel interface 1194 is preferably supplied via
an A/D converter 1196 to an SPO2 input processor 1198,
which adapts the signal for digital wireless communica-
tion and supplies it to digital wireless communications
subsystem 1162.

[0129] A fourth medical sensor interface subunit, des-
ignated by reference numeral 1200, preferably process-
es inputs from a temperature sensor. Typically, interface
subunit 1200 includes a single temperature connector
1202 connected to atemperature input channel interface
1204, typically including an amplifier and a filter. The out-
put signal from temperature input channel interface 1204
is preferably supplied via an A/D converter 1206 to SPO2
input processor 1198, which adapts the signal for digital
wireless communication and supplies it to digital wireless
communications subsystem 1162.

[0130] AsseeninFig. 12C, patient companion assem-
bly 1100 also includes a fifth medical sensor interface
subunit, designated by reference numeral 1210, which
preferably processes inputs from a blood chemistry sen-
sor. Typically, interface subunit 1210 includes at least
one blood chemistry connector 1212, connected to at
least one blood chemistry input channel interface 1214,
typically including an amplifier and a filter. The output
signal from each blood chemistry input channel interface
1214 is preferably supplied via an A/D converter 1216 to
a blood chemistry input processor 1218, which adapts
the signal for digital wireless communication and supplies
it to digital wireless communications subsystem 1162.
[0131] A sixth medical sensor interface subunit, des-
ignated by reference numeral 1220, preferably process-
es inputs from a respiratory parameter sensor. Typically,
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interface subunit 1220 includes at least one respiratory
parameter connector 1222, connected to at leastoneres-
piratory parameterinput channel interface 1224, typically
including an amplifier and a filter. The output signal from
each respiratory parameter input channel interface 1224
is preferably supplied via an A/D converter 1226 to a
respiratory parameter input processor 1228, which
adapts the signal for digital wireless communication and
supplies it to digital wireless communications subsystem
1162.

[0132] Itis appreciated that any suitable medical sen-
sor may be coupled to a selectable monitor using the
patient companion assembly 1100 when equipped with
a suitable medical sensor interface unit.

[0133] A suitable man-machine interface 1230, which
typically includes the monitor selector 1101 which in-
cludes SELECT button 1115, display 1117 and CANCEL
button 1116, governs the operation of a controller 1232,
which governs operation of the various elements of the
patient companion assembly 1100.

[0134] Reference is now made to Figs. 13A and 13B,
which, taken together, form a simplified block diagram
illustration of a monitor interface assembly useful in the
operator controlled medical monitoring system of Figs.
11A and 11B. As seen in Figs. 13A and 13B, the monitor
interface assembly comprises a plurality of monitor inter-
face subunits. A first pressure monitor interface subunit,
designated by reference numeral 1250, is preferably
adapted to be connected to a pressure sensor socket of
a conventional monitor, which typically provides low volt-
age power.

[0135] Monitor interface subunit 1250 preferably com-
prises a digital wireless communications subsystem
1252, which includes a wireless transceiver 1254 which
is operative to receive wireless transmissions from wire-
less transceiver 1164 of patient companion assembly
1100, to process the received transmissions and to direct
them to corresponding monitor interface subunits.
[0136] Monitor interface subunit 1250 and typically up
to four additional pressure monitor interface subunits,
here designated by reference numerals 1262, 1264,
1266 and 1268, are preferably provided with plug con-
nectors (not shown) each adapted to be coupled to a
separate pressure sensor socket of a monitor. Each of
monitor interface subunits 1250, 1262, 1264, 1266 and
1268 typically includes an amplifier, a filter and a D/A
converter, which receives, via a processor, those parts
of the received transmissions that are directed thereto
by digital wireless communications subsystem 1252. The
outputs of monitor interface subunits 1250, 1262, 1264,
1266 and 1268 are preferably supplied to corresponding
pressure sensor sockets of the monitor in a conventional
form which is suitable for conventional operation of the
monitor.

[0137] Itis a particular feature of the present invention
that digital wireless communications subsystem 1252 is
powered by electrical power which is received in part
from multiple ones of the pressure sensor sockets of the
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monitor. It is a further particular feature of the present
invention that monitor interface subunits 1250, 1262,
1264, 1266 and 1268 each provides power to the various
other monitor interface subunits, some of which are con-
nected to sockets of the monitor which do not provide
electrical power.

[0138] Turning to Fig. 13B, it is seen that the monitor
interface assembly additionally includes an ECG monitor
interface subunit 1270, which is preferably provided with
a multi-channel plug connector (not shown) adapted to
be coupled to an ECG socket of the monitor. Monitor
interface subunit 1270 typically includes multiple ampli-
fiers, filters and D/A converters, which receive, via at least
one processor, those parts of the received transmissions
related to ECG sensing that are directed thereto by digital
wireless communications subsystem 1252. The outputs
of monitor interface subunit 1270 are preferably supplied
to a corresponding ECG socket of the monitor in a con-
ventional form which is suitable for conventional opera-
tion of the monitor.

[0139] An SPO2monitorinterface subunit 1272 is pref-
erably provided with a plug connector (not shown) adapt-
edtobe coupledtoan SPO2 sensor socket of the monitor.
Monitor interface subunit 1272 typically includes an am-
plifier, a filter and a D/A converter, which receives, via a
processor, those parts of the received transmissions re-
lated to SPO2 sensing that are directed thereto by digital
wireless communications subsystem 1252. The output
of monitor interface subunit 1272 is preferably supplied
to a corresponding SPO2 sensor socket of the monitor
in a conventional form which is suitable for conventional
operation of the monitor.

[0140] A temperature monitor interface subunit 1274
is preferably provided with a plug connector (not shown)
adapted to be coupled to a temperature sensor socket
of the monitor. Monitor interface subunit 1274 typically
includes an amplifier, a filter and a D/A converter, which
receives, via a processor, those parts of the received
transmissions related to temperature sensing that are
directed thereto by digital wireless communications sub-
system 1252. The output of monitor interface subunit
1274 is preferably supplied to a corresponding temper-
ature sensor socket of the monitor in a conventional form
which is suitable for conventional operation of the mon-
itor.

[0141] A blood chemistry monitor interface subunit
1276 is preferably provided with at least one plug con-
nector (not shown) adapted to be coupled to a blood
chemistry sensor socket of the monitor. Monitor interface
subunit 1276 typically includes at least one amplifier, at
least one filter and at least one D/A converter, which re-
ceive, via a processor, those parts of the received trans-
missions related to blood chemistry sensing that are di-
rected thereto by digital wireless communications sub-
system 1252. The output of monitor interface subunit
1276 is preferably supplied to a corresponding blood
chemistry sensor socket of the monitor in a conventional
form which is suitable for conventional operation of the
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monitor.

[0142] A respiratory parameter monitor interface sub-
unit 1278 is preferably provided with at least one plug
connector (not shown) adapted to be coupled to a respi-
ratory parameter socket of the monitor. Monitor interface
subunit 1278 typically includes at least one amplifier, at
least one filter and at least one D/A converter, which re-
ceives, via at least one processor, those parts of the re-
ceived transmissions related to respiratory parameter
sensing that are directed thereto by digital wireless com-
munications subsystem 1252. The outputs of monitor in-
terface subunit 1278 are preferably supplied to a corre-
sponding respiratory parameter sensor socket of the
monitor in a conventional form which is suitable for con-
ventional operation of the monitor.

[0143] A suitable man-machine interface 1290 gov-
erns the operation of a controller 1292, which governs
operation of the various elements of the monitor interface
assembly, and which is operative to receive communi-
cations commands from monitor selector 1101. It is ap-
preciated that controller 1292 may form part of the mon-
itor interface subunit 1250.

[0144] Reference is now made to Fig. 14, which is a
simplified pictorial illustration of the patient companion
assembly of Figs. 11A - 12C. As seen in Fig. 14, the
patient companion assembly 1100 comprises a housing
1300, preferably composed of a forward portion 1302
and a rear portion 1304, which preferably encloses the
apparatus of Figs. 12A-12C. Mounted on a bottom edge
of housing 1300 are a plurality of pressure transducer
connector sockets 1110, preferably five sockets 1110,
such as an RJ11 female modular jack, commercially
available from Bel-Fuse of Glen Rock, Pennsylvania,
USA. Each socket 1110 preferably includes a suitable
pressure sensor connector (not shown)which is coupled
to pressure input channel interface 1154 (Figs. 12A-
12C). A front panel 1308 preferably defines mounting
attachment protrusions arranged to define a plurality of
pressure transducer mounting sockets 1310, preferably
five sockets 1310, which are adapted to removably sup-
port conventional blood pressure transducer assemblies
1312 eachincluding a connector 1313, such as Transpac
IT, commercially available from Elcam Medical A.C.A.L.
of Kibbutz Baram, Israel, under catalog designation "fully
integrated disposable blood pressure transducer".
[0145] Mounted in a recess 1314 at a side edge 1316
of housing 1300 there is preferably provided an SPO2
connector socket 1320, such as a D-Type 9S connector
socket commercially available from Molex of lllinois,
USA, which preferably includes a suitable SPO2 sensor
connector (not shown) which is coupled to SPO2 input
channel interface 1194 (Figs. 12A-12C). Atrecess 1314
there is additionally provided an ECG sensor socket
1322, such as a conventional female D-Type 15S con-
nector socket commercially available from Molex of Illi-
nois, USA, which preferably includes a suitable ECG sen-
sor connector (not shown) which is coupled to ECG input
channel interface 1174 (Figs. 12A-12C). Further provid-
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ed at recess 1314 is a temperature sensor socket 1324,
such as a conventional female RS Phone jack 1/4" socket
commercially available from Switchcraft Inc. of Chicago,
lllinois, USA, which preferably includes a suitable tem-
perature sensor connector (not shown) which is coupled
to temperature input channel interface 1204 (Figs. 12A-
12C).

[0146] Located alongside front panel 1308 is a control
panel 1326 including a plurality of pressure channel con-
trol buttons 1328, preferably five buttons 1328, which
control operation of the blood pressure transducer as-
semblies 1312. Also, preferably included in the control
panel 1326 is a battery charge status indicator 1330, a
power on/off button 1332 and an audio/visual alarm in-
dicator 1334.

[0147] On side edge 1336 of the housing 1300, oppo-
site side edge 1316, is a selector support element 1338,
which seats monitor selector 1101. Monitor selector 1101
is preferably connected to the housing 1300 of patient
companion assembly 1100, typically by a cable 1340. As
seen in the enlarged portion of Fig. 14, the SELECT but-
ton 1115, the display 1117 and the CANCEL button 1116
are preferably provided on a front surface 1342 of monitor
selector 1101.

[0148] Reference is now made to Fig. 15, which is a
simplified flow chart illustration of the operation of the
system of Figs. 11A - 14. As seen in Fig. 15, when the
power on/off button 1332 (Fig. 14) is in a power-off state,
operation of the patient companion assembly 1100 (Figs.
11A-11B) is initiated either by an operator pressing the
power on/off button 1332 or by an operator inserting the
connector 1313 of a blood pressure transducer 1312 into
a socket 1110 (Fig. 14). Various system checks are car-
ried out automatically by the controller 1232 of Figs. 12A-
12C. If a problem is encountered, an alarm is preferably
indicated by audio/visual indicator 1334 (Fig. 14) and the
patient companion assembly power is shut down.
[0149] If no problem is encountered during the system
checks, an attempt is made to establish wireless com-
munication with digital wireless communication subsys-
tem 1252 (Figs. 13A and 13B) of a monitor such as mon-
itor 1102 (Figs. 11A-11B). The wireless transceiver 1164
of the patient companion assembly 1100 (Figs. 12A-12C)
ranks receivers in its vicinity according to the strength of
a signal emitted therefrom. Typically, a predetermined
number of receivers, preferably 3, are ranked.

[0150] Thereafter, an attempt is made by the digital
wireless communication subsystem 1162 of the patient
companion assembly 1100 to establish communication
with digital wireless communication subsystem 1252 of
the monitor having the highest ranking. The monitor that
is being communicated with indicates the communication
thereof by providing an audio/visual indication, such as
atriangular waveform, for a predetermined time duration,
typically 10 seconds.

[0151] If the monitor selector 1101 is directed at an-
other monitor and the SELECT button 1115 (Fig. 14) is
pressed during the predetermined time duration, an at-
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temptis made by the digital wireless communication sub-
system 1162 of the patient companion assembly 1100
to establish communication with digital wireless commu-
nication subsystem 252 of the monitor at which the mon-
itor selector 1101 is directed.

[0152] Ifnone of the buttons of control panel 1326 (Fig.
14) of the patient companion assembly 1100 or of monitor
selector 1101 were pressed during the predetermined
time duration, the patient companion assembly confirms
the establishing of communication with the selected mon-
itor.

[0153] Following confirmation, and if a sensor is con-
nected to a socket of the patient companion assembly
1100 the selected monitor displays the sensor signals
transmitted by the transmitter 1164 of the patient com-
panion assembly 1100. If no sensor is connected to a
socket of the patient companion assembly, the patient
companion assembly continues in an idle state for a pre-
determined time duration, and if no sensor is connected
during that time, the patient companion assembly power
is shut down.

[0154] Alternatively, the patient companion assembly
1100 may attempt establishing communication with one
of the monitors only when a sensor is connected to a
suitable socket of the patient companion assembly.
[0155] Ifthe CANCEL button 1116 is pressed, the dis-
play of sensor signals on the monitor currently displaying
them is terminated, and the patient companion assembly
continues in an idle state for a predetermined time dura-
tion. If an operator selects another monitor by pressing
the SELECT button 1115 during the predetermined time
duration an attempt is made to establish communication
between the patient companion assembly and the se-
lected monitor as described above, and if the predeter-
mined time duration elapses and no monitor is selected
the patient companion assembly power is shut down.
[0156] It is appreciated that a monitor selector of the
type shown in the embodiment of Figs. 11A - 15 may be
employed in the embodiments of Figs. 1A - 10. Addition-
ally, a monitor of the type of monitor 509 shown in the
embodiment of Figs. 6A - 10 may be employed in the
embodiment of Figs. 11A - 15.

[0157] Itis appreciated by persons skilled in the artthat
the present invention is not limited by what has been
particularly shown and described hereinabove. Rather
the scope of the present invention includes both combi-
nations and subcombinations of various features de-
scribed hereinabove as well as variations and modifica-
tions thereto which would occur to a person of skill in the
art upon reading the above description and which are not
in the prior art.

Claims

1. Anoperator-controllable medical monitoring system
comprising:
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atleastone medical sensor (104) thatis adapted
to monitor at least one patient characteristic;

a plurality of medical monitors (118,120), each
including a monitor wireless transceiver and a
medical information display; and

a patient companion assembly (100) including:

a patient companion assembly wireless
transceiver (164);

an operator controllable button (116); and

a medical monitor selector,

said patient companion assembly further
comprises at least one medical sensor in-
terface subunit operative to process inputs
from said at least one medical sensor, and
said medical monitor selector is wirelessly
operative, in response to an operator press-
ing said operator controllable button, to in-
itially select one of said plurality of medical
monitors for display of said inputs and to
provide a monitor selection indication which
is visually sensible to said operator, char-
acterized in that

said medical monitor selector is wirelessly
operative, in response to an operator press-
ing said operator controllable button, to au-
tomatically select another one of said plu-
rality of medical monitors and to establish
communication between said at least one
medical sensor and said another one of said
plurality of medical monitors, said another
one of said plurality of medical monitors be-
ing selected based on the strength of a wire-
less signal sensed by said patient compan-
ion assembly.

An operator-controllable medical monitoring system
according to claim 1 and wherein said at least one
medical sensor also comprises a sensor wireless
transmitter which is adapted to communicate with
said patient companion assembly wireless trans-
ceiver.

An operator-controllable medical monitoring system
according to claim 1 or claim 2 and wherein said at
least one medical sensor interface subunit compris-
es atleastone of apressure sensorinterface subunit,
an ECG sensor interface subunit, an SP02 sensor
interface subunit, a temperature sensor interface
subunit, a blood chemistry sensor interface subunit
and a respiratory parameter sensor interface subu-
nit.

An operator-controllable medical monitoring system
according to any of claims 1 - 3 and wherein said at
least one medical sensor interface subunit compris-
es:
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a plurality of medical sensor connectors, each
operative to be coupled to a medical sensor;

a plurality of medical sensor input channel inter-
faces, each coupled to one of said plurality of
medical sensor connectors and each including
an amplifier and a filter;

at least one A/D converter which is operative to
convert analog medical sensor signals received
from said plurality of medical input channel in-
terfaces to digital medical sensor signals; and
a medical sensor input processor operative to
adapt said digital medical sensor signals for dig-
ital wireless communication, and to supply said
digital medical sensor signals to said patient
companion assembly wireless transceiver.

5. Anoperator-controllable medical monitoring system

accordingto any of the preceding claims and wherein
said patient companion assembly comprises:

at least one socket adapted to receive at least
one corresponding sensor connector associat-
ed with said at least one medical sensor; and
power management functionality, operative, up-
on insertion of said at least one sensor connec-
tor to said at least one socket, to power-up said
patient companion assembly.

An operator-controllable medical monitoring system
according to claim 5 and wherein said power man-
agement functionality is operative to shut-down said
patient companion assembly if no sensor connector
is connected to said at least one socket for a prede-
termined time duration.

An operator-controllable medical monitoring system
accordingto any of the preceding claims and wherein
said plurality of medical monitors each comprises at
least one sensor socket operative to provide electri-
cal power obtained from said medical monitor to at
least one of said monitor wireless transceiver and
electrical circuitry coupled to other sensor sockets.

An operator-controllable medical monitoring system
accordingto any of the preceding claims and wherein
said patient companion assembly also comprises
sensing circuitry operative to sense changes in elec-
trical characteristics of said operator-controllable
medical monitoring system which are indicative of
the activation of said at least one medical sensor,
and to power up said patient companion assembly
upon sensing said changes.

An operator-controllable medical monitoring system
according to any claim 1 and wherein said monitor
wireless transceiver is powered by a source of elec-
trical power which is also operative to power said
medical information display.
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An operator-controllable medical monitoring system
according to claim 9 and wherein said plurality of
medical monitors each comprises at least one sen-
sor socket operative to provide said electrical power
to at least one of said monitor wireless transceiver
and electrical circuitry coupled to other sensor sock-
ets.

A method for operator-controllable medical monitor-
ing of a patient, employing at least one medical sen-
sor (104) that is adapted to monitor at least one pa-
tient characteristic and a plurality of medical monitors
(118,120), each including a monitor wireless trans-
ceiver and a medical information display, the method
comprising:

providing a patient companion assembly (100)/
including a patient companion assembly wire-
less transceiver (164), an operator controllable
button (116), at least one medical sensor inter-
face subunit operative to process inputs from
said at least one medical sensor and a medical
monitor selector,

and employing said medical monitor selector
wirelessly, in response to an operator pressing
said operator controllable button, to initially se-
lect one of said plurality of medical monitors for
display of said inputs and to provide a monitor
selection indication which is visually sensible to
said operator, characterized in

employing said medical monitor selector, in re-
sponse to an operator pressing said operator
controllable button, to automatically select an-
other one of said plurality of medical monitors
for display of said inputs and to establish com-
munication between said at least one medical
sensor and said another one of said plurality of
medical monitors, said another one of said plu-
rality of medical monitors being selected based
on the strength of a wireless signal sensed by
said patient companion assembly.

A method according to claim 11 and also comprising
employing sensing circuitry forming part of said pa-
tient companion assembly to sense changes in elec-
trical characteristics which are indicative of the acti-
vation of said at least one medical sensor, and to
power up said patient companion assembly upon
sensing said changes.

A method according to any of claims 11-12 compris-
ing employing said patient companion assembly
wirelessly by

employing power management functionality, opera-
tive, upon insertion of at least one sensor connector
to at least one socket of a monitor, to power-up said
patient companion assembly.
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14. A method according to claim 13 and also comprising

employing said power management functionality to
shut-down said patient companion assembly ifa sen-
sor connector is not connected to said at least one
socket for a predetermined time duration.

Patentanspriiche

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem, aufweisend:

mindestens einen Medizinsensor (104), der da-
furausgelegtist, mindestens einen Kennwert ei-
nes Patienten zu Giberwachen;

eine Mehrzahl von medizinischen Monitoren
(118, 120), die jeweils einen drahtlosen Monitor-
Transceiver und eine Anzeige fir medizinische
Informationen aufweisen; und

eine Patientenbegleitanordnung (100), die auf-
weist:

einen drahtlosen Patientenbegleitanord-
nungs-Transceiver (164);

eine von einem Bediener zu betatigende
Taste (116); und

einen Wahler fur einen medizinischen Mo-
nitor,

wobei:

die Patientenbegleitanordnung ferner min-
destens eine Medizinsensor-Schnittstellen-
untereinheit aufweist, die dazu dient, Ein-
gaben von dem mindestens einen Medizin-
sensor zu verarbeiten, und

der Wahler fiir den medizinischen Monitor
auf drahtlose Weise dazu dient, als Reakti-
on darauf, dass ein Bediener die vom Be-
diener zu steuernde Taste driickt, zu An-
fang einen von der Mehrzahl von medizini-
schen Monitoren auszuwahlen, der die Ein-
gaben anzeigt und einen Monitorwahlhin-
weis ausgibt, der fiir den Bediener visuell
erkennbar ist,

dadurch gekennzeichnet, dass

der Wahler fiir den medizinischen Monitor
auf drahtlose Weise dazu dient, als Reakti-
on darauf, dass ein Bediener die von einem
Bediener zu steuernde Taste driickt, auto-
matisch einen anderen von der Mehrzahl
von medizinischen Monitoren auszuwahlen
und eine Kommunikation zwischen dem
mindestens einen Medizinsensor und dem
anderen von der Mehrzahl von medizini-
schen Monitoren einzurichten, wobei der
andere von der Mehrzahl von medizini-
schen Monitoren auf Basis der Starke eines
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drahtlosen Signals, das durch die Patien-
tenbegleitanordnung erfasst wird, ausge-
wahlt wird.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach Anspruch 1, wobei au-
Rerdem der mindestens eine Medizinsensor auch
einen drahtlosen Sensorsender aufweist, der dafiir
ausgewahlt ist, mit dem drahtlosen Transceiver der
Patientenbegleitanordnung zu kommunizieren.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach Anspruch 1 oder An-
spruch 2, wobei auflerdem die mindestens eine Me-
dizinsensor-Schnittstellenuntereinheit mindestens
eine von einer Drucksensor-Schnittstellenunterein-
heit, einer ECG-Sensor-Schnittstellenuntereinheit,
einer Sp02-Sensor-Schnittstellenuntereinheit, einer
Temperatursensor-Schnittstellenuntereinheit, einer
Blutchemiesensor-Schnittstellenuntereinheit und ei-
ner Respirationsparametersensor-Schnittstellenun-
tereinheit aufweist.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach einem der Anspriiche
1-3, wobei die mindestens eine Medizinsensor-
Schnittstellenuntereinheit aufweist:

eine Mehrzahl von Medizinsensorsteckern, die
jeweils dazu da sind, mit einem Medizinsensor
verbunden zu werden;

eine Mehrzahl von Schnittstellen fir Medizin-
sensor-Eingangskandle, die jeweils mit einem
von der Mehrzahl von Medizinsensorsteckern
verbunden sind und jeweils einen Verstarker
und einen Filter aufweisen;

mindestens einen A/D-Wandler, der dazu dient,
analoge Medizinsensorsignale, die von der
Mehrzahl von Schnittstellen fir medizinische
Eingangskanale empfangen werden, in digitale
Medizinsensorsignale umzuwandeln; und
einen Medizinsensoreingabe-Prozessor, der
dazu dient, die digitalen Medizinsensorsignale
fur eine digitale Drahtloskommunikation aufzu-
bereiten und die digitalen Medizinsensorsignale
andendrahtlosen Patientenbegleitanordnungs-
Transceiver zu liefern.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach einem der vorangehen-
den Anspriiche, wobei aulRerdem die Patientenbe-
gleitanordnung aufweist:

mindestens eine Steckdose, die dafiir ausgelegt
ist, mindestens einen entsprechenden Sensor-
stecker, der mit dem mindestens einen Medizin-
sensor assoziiert ist, aufzunehmen; und

eine Leistungsverwaltungsfunktion, die dazu
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10.

1.

dient, nach Einstecken des mindestens einen
Sensorsteckers in die mindestens eine Steck-
dose die Patientenbegleitanordnung mit Lei-
stung zu versorgen.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach Anspruch 5, wobei au-
Rerdem die Leistungsverwaltungsfunktion dazu
dient, die Patientenbegleitanordnung auszuschal-
ten, wenn Uber eine vorgegebene Zeitspanne kein
Sensorstecker mit der mindestens einen Steckdose
verbunden ist.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach einem der vorangehen-
den Anspriiche, wobei auRerdem die Mehrzahl me-
dizinischer Monitore jeweils mindestens eine Sen-
sorsteckdose aufweist, die dazu dient, elektrische
Leistung, die vom medizinischen Monitor erhalten
wird, an den drahtlosen Monitor-Transceiver und/
oder eine elektrische Schaltung, die mit anderen
Sensorsteckdosen verbunden ist, zu liefern.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach einem der vorangehen-
den Anspriiche, wobei aulterdem die Patientenbe-
gleitanordnung auch eine Sensorschaltung auf-
weist, die dazu dient, Anderungen von elektrischen
Kennwerten des von einem Bediener zu steuernden
medizinischen Uberwachungssystems, die auf die
Aktivierung des mindestens einen Medizinsensors
hinweisen, zu erfassen und die Patientenbegleitan-
ordnung einzuschalten, sobald diese Anderungen
erfasst werden.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach einem der vorangehen-
den Anspriiche, wobei aulRerdem der drahtlose Mo-
nitor-Transceiver von einer Stromquelle mit Leistung
versorgt wird, die auch dazu dient, die Anzeige flr
medizinische Informationen mit Leistung zu versor-
gen.

Durch einen Bediener zu steuerndes medizinisches
Uberwachungssystem nach Anspruch 9, wobei au-
Rerdem die Mehrzahl von medizinischen Monitoren
jeweils mindestens eine Sensorsteckdose aufweist,
die dazu dient, den mindestens einen drahtlosen Mo-
nitor-Transceiver und eine elektrische Schaltung,
die mit anderen Sensorsteckdosen verbunden ist,
mit Leistung zu versorgen.

Verfahren zur von einem Bediener zu steuernden
medizinischen Uberwachung eines Patienten, fir
das mindestens ein Medizinsensor (104), der dafir
ausgelegt ist, mindestens einen Kennwert eines Pa-
tienten zu Gberwachen, und eine Mehrzahl von me-
dizinischen Monitoren (118, 120), die jeweils einen
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drahtlosen Monitor-Transceiver und eine Anzeige
fir medizinische Informationen aufweisen, verwen-
det werden, wobei das Verfahren umfasst:

Bereitstellen einer Patientenbegleitanordnung
(100), die aufweist: einen drahtlosen Patienten-
begleitanordnungs-Transceiver (164); eine von
einem Bediener zu betatigende Taste (116);
mindestens eine Medizinsensor-Schnittstellen-
untereinheit, die dazu dient, Eingaben von dem
mindestens einen Medizinsensor und einem
Wahler flr einen medizinischen Monitor zu ver-
arbeiten,

und fur das der Wahler flr den medizinischen
Monitor auf drahtlose Weise daflir verwendet
wird, als Reaktion darauf, dass ein Bediener die
vom Bediener zu steuernde Taste driickt, zu An-
fang einen von der Mehrzahl von medizinischen
Monitoren auszuwahlen, der die Eingaben an-
zeigt und um einen Monitorwahlhinweis ausgibt,
welcher fir den Bediener visuell erkennbar ist,
dadurch gekennzeichnet, dass

der Wahler fir den medizinischen Monitor dazu
verwendet wird, als Reaktion darauf, dass ein
Bediener die von einem Bediener zu steuernde
Taste drlickt, automatisch einen anderen von
der Mehrzahl von medizinischen Monitoren aus-
zuwahlen, der die Eingaben anzeigt, und eine
Kommunikation zwischen dem mindestens ei-
nen Medizinsensor und dem anderen von der
Mehrzahl von medizinischen Monitoren einzu-
richten, wobei der andere von der Mehrzahl von
medizinischen Monitoren auf Basis der Starke
eines drahtlosen Signals, das von der Patien-
tenbegleitanordnung erfasst wird, ausgewahlt
wird.

Verfahren nach Anspruch 11, fir das aulRerdem eine
Sensorschaltung verwendet wird, die Teil der Pati-
entenbegleitungsanordnung ist, um Anderungen
von elektrischen Kennwerten, die auf die Aktivierung
des mindestens einen Medizinsensors hinweisen,
zu erfassen und die Patientenbegleitanordnung ein-
zuschalten, sobald diese Anderungen erfasst wer-
den.

Verfahren nach einem der Anspriiche 11-12, die
drahtlose Verwendung der Patientenbegleitanord-
nung umfassend durch

Verwenden einer Leistungsverwaltungsfunktion, die
dazu dient, nach Einstecken des mindestens einen
Sensorsteckers in mindestens eine Steckdose eines
Monitors die Patientenbegleitanordnung mit Lei-
stung zu versorgen.

Verfahren nach Anspruch 13, aullerdem die Ver-
wendung der Leistungsverwaltungsfunktion zum
Abschalten der Patientenbegleitanordnung, wenn
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ein Sensorstecker flir eine vorgegebene Zeitspanne
nicht mit der mindestens einen Steckdose verbun-
den ist, umfassend.

Revendications

Un systéme de surveillance médical pouvant étre
commandé par un opérateur comprenant :

au moins un capteur médical (104) qui est adap-
té de fagon a surveiller au moins une caracté-
ristique de patient,

une pluralité de dispositifs de surveillance mé-
dicale (118, 120), chacun d’eux comprenant un
émetteur-récepteur sans fil de dispositif de sur-
veillance et un dispositif d’affichage d’informa-
tions médicales, et

un bloc d’accompagnement de patient (100)
comprenant :

un émetteur-récepteur sans fil de bloc d’ac-
compagnement de patient (164),

un bouton pouvant étre commandé par un
opérateur (116), et

un sélecteur de dispositif de surveillance
médicale,

ou:

ledit bloc d’accompagnement de pa-
tient comprend en outre au moins une
sous-unité d'interface de capteur mé-
dical destinée a traiter des entrées pro-
venant dudit au moins un capteur mé-
dical, et

ledit sélecteur de dispositif de sur-
veillance médicale est destiné, de ma-
niére nonfilaire, en réponse aune pres-
sion par un opérateur sur ledit bouton
pouvant étre commandé par un opéra-
teur, a sélectionner initialement un dis-
positif de ladite pluralité de dispositifs
de surveillance médicale pour un affi-
chage desdites entrées et a fournirune
indication de sélection de dispositif de
surveillance qui est visuellement per-
ceptible par ledit opérateur, caractéri-
sé en ce que

ledit sélecteur de dispositif de sur-
veillance médicale est destiné, de ma-
niére nonfilaire, en réponse aune pres-
sion par un opérateur sur ledit bouton
pouvant étre commandé par un opéra-
teur, a sélectionner automatiquement
un autre dispositif de ladite pluralité de
dispositifs de surveillance médicale et
a établir communication entre ledit au
moins un capteur médical et ledit un
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autre dispositif de ladite pluralité de dis-
positifs de surveillance médicale, ledit
un autre dispositif de ladite pluralité de
dispositifs de surveillance médicale
étant sélectionné enfonction dela puis-
sance d’un signal sans fil détecté par
ledit bloc d’accompagnement de pa-
tient.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon la Revendication
1 et ou ledit au moins un capteur médical comprend
également un émetteur sans fil de capteur qui est
adapté de fagon a communiquer avec ledit émetteur-
récepteur sans fil de bloc d’'accompagnement de pa-
tient.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon la Revendication
1 ou 2 et ou ladite au moins une sous-unité d’inter-
face de capteur médical comprend au moins un dis-
positif parmi une sous-unité d’interface de capteur
de pression, une sous-unité d’interface de capteur
ECG, une sous-unité d’interface de capteur SP02,
une sous-unité d’interface de capteur de températu-
re, une sous-unité d'interface de capteur de chimie
du sang et une sous-unité d’interface de capteur de
parametres respiratoires.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon I'une quelconque
des Revendications 1 a 3 et ou ladite au moins une
sous-unité  dinterface de capteur médical
comprend :

une pluralité de connecteurs de capteur médi-
cal, chacun d’eux étant destiné a étre couplé a
un capteur médical,

une pluralité d’interfaces de canal d’entrée de
capteur médical, chacune d’elles étant couplée
a un connecteur de ladite pluralité de connec-
teurs de capteur médical et chacune d’eelles
comprenant un amplificateur et un filtre,

au moins un convertisseur analogique/numéri-
que qui est destiné a convertir des signaux ana-
logiques de capteur médical regus de ladite plu-
ralité d’interfaces de canal d’entrée médicale en
signaux numériques de capteur médical, et

un processeur d’entrée de capteur médical des-
tiné a adapter lesdits signaux numériques de
capteur médical a une communication sans fil
numeérique, et a fournir lesdits signaux numéri-
ques de capteur médical audit émetteur-récep-
teur sans fil de bloc d’'accompagnement de pa-
tient.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon I'une quelconque
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des Revendications précédentes et ou ledit bloc
d’accompagnement de patient comprend :

au moins une prise adaptée de fagon a recevoir
au moins un connecteur de capteur correspon-
dantassocié audit au moins un capteur médical,
et

une fonctionnalité de gestion de I'alimentation
électrique, destinée, aprés insertion dudit au
moins un connecteur de capteur dans ladite au
moins une prise, a mettre sous tension ledit bloc
d’accompagnement de patient.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon la Revendication
5 et ou ladite fonctionnalité de gestion de I'alimen-
tation électrique est destinée a mettre hors tension
ledit bloc d’accompagnement de patient si aucun
connecteur de capteur n’est raccordé a ladite au
moins une prise pendant une durée prédéterminée.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon 'une quelconque
des Revendications précédentes et ou ladite plura-
lité de dispositifs de surveillance médicale comprend
au moins une prise de capteur destinée afournirune
alimentation électrique obtenue a partir dudit dispo-
sitif de surveillance médicale a au moins un dispositif
parmi ledit émetteur-récepteur sans fil de dispositif
de surveillance et un circuit électrique couplé a
d’autres prises de capteur.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon 'une quelconque
des Revendications précédentes et ou ledit bloc
d’accompagnementde patient comprend également
un circuit de détection destiné a détecter des modi-
fications dans les caractéristiques électriques dudit
systéeme de surveillance médical pouvant étre com-
mandé par un opérateur qui sont indicatives de 'ac-
tivation dudit au moins un capteur médical, et a met-
tre sous tension ledit bloc d’accompagnement de pa-
tient aprés détection desdites modifications.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon la Revendication
1 et ou ledit émetteur-récepteur sans fil de dispositif
de surveillance est alimenté par une source d’ali-
mentation électrique qui est également destinée a
alimenter ledit dispositif d’affichage d’informations
medicales.

Un systéme de surveillance médical pouvant étre
commandé par un opérateur selon la Revendication
9 et ou ladite pluralité de dispositifs de surveillance
médicale comprend au moins un prise de capteur
destinée a fournir ladite alimentation électrique a au
moins un dispositif parmi ledit émetteur-récepteur



11.

41 EP 2 043 503 B1

sans fil de dispositif de surveillance et un circuit élec-
trique couplé a d’autres prises de capteur.

Un procédé de surveillance médicale d’'un patient
pouvant étre commandé par un opérateur, utilisant
au moins un capteur médical (104) qui est adapté
de fagon a surveiller au moins une caractéristique
de patient et une pluralité de dispositifs de surveillan-
ce médicale (118, 120), chacun d’eux comprenant
un émetteur-récepteur sans fil de dispositif de sur-
veillance et un dispositif d’affichage d’informations
médicales, le procédé comprenant :

la fourniture d’'un bloc d’accompagnement de
patient (100) comprenant un émetteur-récep-
teur sans fil de bloc d’'accompagnement de pa-
tient (164), un bouton pouvant étre commandé
par un opérateur (116), au moins une sous-unité
d’interface de capteur médical destinée a traiter
des entrées provenant dudit au moins un cap-
teur médical et un sélecteur de dispositif de sur-
veillance médicale,

etl'utilisation dudit sélecteur de dispositif de sur-
veillance médicale, de maniére non filaire, en
réponse a une pression par un opérateur sur
ledit bouton pouvant étre commandé par un opé-
rateur, de fagon a sélectionner initialement un
dispositif de ladite pluralité de dispositifs de sur-
veillance médicale pour un affichage desdites
entrées et de fagon a fournir une indication de
sélection de dispositif de surveillance qui est vi-
suellement perceptible par ledit opérateur,
I'utilisation dudit sélecteur de dispositif de sur-
veillance médicale, en réponse a une pression
par un opérateur sur ledit bouton pouvant étre
commandé par un opérateur, de fagon a sélec-
tionner automatiquement un autre dispositif de
ladite pluralité de dispositifs de surveillance mé-
dicale pour un affichage desdites entrées et de
facon a établir une communication entre ledit au
moins un capteur médical et ledit un autre dis-
positif de ladite pluralité de dispositifs de sur-
veillance médicale, ledit un autre dispositif de
ladite pluralité de dispositifs de surveillance mé-
dicale étant sélectionné en fonction de la puis-
sance d’un signal sans fil détecté par ledit bloc
d’accompagnement de patient.

12. Un procédé selon la Revendication 11 et compre-

nant également 'utilisation d’un circuit de détection
formant partie dudit bloc d’'accompagnement de pa-
tient de fagon a détecter des modifications dans des
caractéristiques électriques qui sont indicatives de
I'activation dudit au moins un capteur médical, et de
fagcon a mettre sous tension ledit bloc d’accompa-
gnement de patient apres détection desdites modi-
fications.
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Un procédé selon I'une quelconque des Revendica-
tions 11 a 12 comprenant I'utilisation dudit bloc d’ac-
compagnement de patient de maniéere non filaire par
I'utilisation d’'une fonctionnalité de gestion de lali-
mentation électrique, destinée, aprés insertion d’au
moins un connecteur de capteur dans au moins une
prise d’un dispositif de surveillance, a mettre sous
tension ledit bloc d’accompagnement de patient.

Un procédé selon la Revendication 13 et compre-
nant également I'utilisation de ladite fonctionnalité
de gestion de l'alimentation électrique de fagon a
mettre hors tension ledit bloc d’'accompagnement de
patient si un connecteur de capteur n’est pas rac-
cordé a ladite au moins une prise pendant une durée
prédéterminée.



EP 2 043 503 B1

23



EP 2 043 503 B1

24



EP 2 043 503 B1

JITIOYINOD

ROUA .
91 “
1 Q1
A |~ ||||||||||||||| 3
_ AOVIHAIND HOLDANNOD | | 0SNG
| <—TINNVHD L0dNI}=— ¥OSNS |=y TNSST
RAISASANS || TYNSSAId TINSSTId
SNOLLVOINNRIROD) 761 | 261
SSTTIYIM || U FOVIAIND YOLDANNOD |1 TOSNES
™I | TANNVHD INdNI(<— ¥OSNES f=t
_ _ TINSSTYd
. | FGRET50ad TUNSSAAd TEOSSTH | |
m m Il 1ndNI TOVILLNI YOLOANNOD | | 0SS
ot " yosngs [{STXITLINA = YALATANOD ~— TANNVHD INANIf~— HOSNES |<! e
| m%mvmmﬁ a/v TANSSAAd RANSSTAd | |
_ AOVIIAINT YOLDANNOD | !
__ 091 TINNVHD LNdNIl=— ¥OSNES A" mmmmmwmm
_ TUNSSAAd TUNSSAU | |
_ _
HOVIITAINI YOLOANNOD
| <—|TANNVHD LNNI[<— HOSNES |~ oSS
_ TUNSSAAd TINSSTAA | |
- —_——
5 5
ATANESSY 8g1 9q1 051
NOINVAWOD INALLV
001°

25



EP 2 043 503 B1

4dTIOYLNOD

(02K .
N/ _.| |||||||||||||||||||||||||||||||||| |_ \..l\
| <902 ST0e < |
| TALTANOD OVIHAINI oo | 1| OSNES
| N [RNWVHD INdNI= gy v e [ TUNIVIAINAL
~ a FANIVAANL _
02 L T ____ _
e I ]
“ Amm.ﬁ Aomﬂ ﬁvmﬁ Ammﬁ “A.I
| | frmaANoa] | Yo 4OIDINNOD| | HOSNS
~ 20dS v LNdNI 20dS ¢0ds | ¢0ds
o ______ B
"I ||||||||||||||||||||||||||||||||||||| |
_
| = ~—| N TNV} > TNV = 00T
_ _
_ _
_ 40SSAI04d : : b
— [ TNV b — T TaNNVED] | | 24
V _ TOVAMAINT |
| . _ | TINavED HOLANNOD | | AONIONTH]
WaLSASANS | (NS 0@ _ Son
NOLLYOINAJNOD | ™ ) &~ TANNVHD-LLTOR] ) |
> SSALHIL | oLl oLl e a1l A
CWIOIA 0L L W ” ] .

s TR L

26



EP 2 043 503 B1

— %Emﬁzoo
221 911
~ 1\ —
0ez NOLLOE YO NOLLNE LXAN
AOVAAAINI ANTHOVR NV
T — R
¥0SS04d S AOVINAINT |
| IdN | [9GlaEANod|_ |TANNVED indni| | SOLANNOD) e
N4 | AMOLVMIJSTN A0LVAIdSTE |
0 e =/ __
\I_| |||||| N . MN |||||||| N«ﬁM|l|.M —
0fe | 408SAI0Ud < AOVATAINT b
! TALIANOD 0LJANNOD| | d0SNES
| i L TINNVHD MANLL | 2o orwan) e KUISIIH)
_ KAISTRIHD /v KUISIRTHD 001 || 10078
¢ _ 10078 10078 _
L —
. WAISASANS
NOLLVOINANAOD
U sSamima %
+ VLI 0L -

¢ "9Old

27



EP 2 043 503 B1

FIG. 3A
T MONITOR INTERFACE 1
o AsSEMBLY i
| o6 PRESSURE MONITOR BN
|| @2 INTERFACE SUBUNIT X 250
|
|| [DIGITAL WIRELESS N
Ii | COMMUNICATION il
H SUBSYSTEM PROCESSOR‘_> D /A : : PRESSURE
FROM Iy CONVERTER [T = SENSOR
WIRELESS r- WIRELESS 11| | SOCKET
TRANSCEIVER e TRANSCEIVER | \-254 |
164 i:':::::::::§I§E:S§'—L—_II§FJ:T\{;(-):NI:’I‘%)§::::::::’; 3
ii INTERFACE SUBUNIT ﬂ\dzsz
1 D/A (1| [PRESSURE
| PROCESSOR —= cONVERTER T SENSOR
R N et B 11| SOCKET
lr——————f——————————————————————— =
¥ PRESSURE MONITOR |
rTN_-264
ii INTERFACE SUBUNIT e
H D/A || | |PRESSURE
H - PROCESSOR [—= CONVERTER . SENSOR
T D e i SOCKET
= ————— oo oo oo ———————— |
¥ PRESSURE MONITOR |
Si INTERFACE SUBUNIT ﬁ\_/zss
1 D/A {1 | [PRESSURE
H PROCESSOR [—= CONVERTER ; 1= SENSOR
i 11| | SOCKET
" i
| - - T
H PRESSURE MONITOR VN 268
I INTERFACE SUBUNIT ]
| D/ 1| [PRESSURE
Il = PROCESSOR CONVERTER = SENSOR
iL _______________________________ 1 i SOCKET
( |
L A
FROM
conroLLer  © FIG- 3B
J\zgz A

28




EP 2 043 503 B1

FIG. 3B ]
A~ T0 DIGMAL : & s
WIRELESS Tr——t—————————m e 4
COMMUNICATION H ECG MONITOR INTERFACE ! ! N
SUBSYSTEM 1! SUBUNIT — 1|20
|
Ei PROCESSOR CONeE/éTER : T
Il | |
il | |
| PROCESSOR}-— CON%I%TER -
| | 1| [ECG SOCKET
| ©
) . | |
I = PROCESSOR|-= DA L]
I CONVERTER|[T 1
Ib——r————— T ————=— | |
i it T
l:r SPO2 MONTTOR INTERFACE | ! Nav2
i: SUBUNIT b
| i |
| PROCESSORL— . D/A |1 1| | SEO2
¥ CONVERTER[ T |- SENSOR
1 e 1o SOCKET
I [""—mm"iﬂﬁm— —E—ﬁaN_I'fO_R____:l_/if\ -
i: INTERFACE SUBUNIT | |
| | {PRocEssoRled DA |1 | SENSOR
| CONVERTER[ 11 SOCKET
|
| L::::::::::Z::::___::::::J !
|| | BLOOD CHEMISTRY MONITOR | T\
i INTERFACE SUBUNIT | | 276
I ! BLOOD
| S ROCESSOR e . D/A i 1| | cHEMisTRY
i: CONVERTER : i 1 SENSOR
S J SOCKET
| F T  BooniBImADY Do iiomms T |
1 RESPIRATORY PARAMETER | |
! MONTTOR INTERFACE 1 \278
K SUBUNIT I
} PROCESSOR F=] . /A E || Phramer.
H CONVERTER[T | || SENSOR
b SOCKET
MAN MACHINE|. 290
INTERFACE
| CONTROLLER |~292

29



EP 2 043 503 B1

326
300
328 / 100
328 02
b 328
28/ 308 99 304
310 B 3 316
. 320
V
V
110 V
110

FIG. 4

30



EP 2 043 503 B1

FIG. 5
POWER OFF
r N— 1
PRESS ON/OFF
s INSERT SENSOR
PERFORM
START-UP CHECKS

ATTEMPT INDICATE
ESTABLISHING AUDIO/VISUAL
COMMUNICATION AL:I:RM
RANK RECEIVERS SHUT DOWN
PATIENT COMPANION
& !, ASSEMBLY
ATTEMPT
ESTABLISHING COMMUNICATION
COMMUNICATION —e=| ATTEMPT INDICATED
WITH RANKED BY RECEIVER
RECEIVER
RECEIVER
CHANGED

DISPLAY SENSOR
SIGNAL

| COMMUNICATION

31



EP 2 043 503 B1

08

\

506
Lok ) 510 511 504

FIG. 6A

s

811 504

e
=2

510

32



EP 2 043 503 B1

33



EP 2 043 503 B1

JHTIOWINOD

JOLINON
wlwom 0L
A
_
|
NAISASANS ||
SNOLLV2INAARO)) |
SSTTAMIM ||
VLI _
_
_

< H0SSA08d
296 r 1NdNI

JOSNIS
JYNSSHYd

KXTaRASSY

NOINVANOD INALLVd

006 >

Roud
SAATROSNVYL (T T T T T T T T T T T T T T T T T 1
AOVAYAIND YIAIIORY. | | YOSNTS
<—{ TANNVHD INdNIf=-INdNI JOSNASf~r—— qUNSSTId
S| manssmia TINSSTAd MM
GG | 268
U HOVIMAINI YIAIDHE |77 YOSNAS
<—|TANNVHD 1NdNI j<-10dNI mom%mA_L q4NSSTYd
TNSSAYd
TUNSSTYd |
AOVINALINI YIADTY | | YOSNTS
YIXATIILINN = YHLITANOD =—TANNVHD LINdNI l={INdNI HOSNESt=H—— TINSSTY
Qv AYNSSTAd AANSSAd _
AOVAYALNT YAAOTY | ! YOSNES
| TANNVHD 1NdNI <{INdNT OSNAS A_llv_ qINSSTAd
q4NSSTYd AINSSTYd | |
TOVANAINI JINET | | HOSNIS
<— TANNVHD I0dNI f<-{10dNI SOSNESf<r— TINSSAYd
.w q4NSSTYd AINSSAYd | |
e e — - T _ WIIIL
868 96 035

34



EP 2 043 503 B1

HOA -
~ e -3 S = ~
] HOLNOR | <909 <08 <9 |
OL ! AOVANTLND = wosEs
BN mﬁmw%s = TANNVH) S%?mﬁmaoﬁh%m%% = | | lawnivasdnar
009 | vy TANIVIIINAL |
I 1
r— """ "oge - T T = 1
_ <865 Aw% V69 <2 N
| HoS0d MALEIANOD]_ | m.wmmzmwm% TNDTE | | OSNAS
" 2048 NI ndw zods 1N 20dS =" 20dS
e = O
r-FF - - - - - - - - - - -k-—-—_-—_-—_— 1
! _ TA0NLOTTE
| . ~— NCTaNED N TRNVED] || v
_ . |
I[40SST008d : : b
LI0N  (~{ UXTITOR| | mﬁmwzs 2 TANNVHD 2 TINNVED | ] TTRT
| 21 T TANNVEQe— {1 TANNVED] [~ | 24
V _ 088 OVITHLLNI WIATOTY LndNn| |
WALSASENS | ] | TENNVHD X | s pfaotion
NOLLYDINAJNOD | M™ 9 L0dNT 233 ] TINNVED-LVINR |
A SSTImE | 845 ol pie ad A
C VIO OL L (e e 7 .
048 g/ ‘9ld

35



EP 2 043 503 B1

36

XEInan |l -11g
HOLINOR = RYVANODES
w Q ¥ITIOUINGD [\ppq
605 N
eee HOVAMAINT ANTHOVR NV
B = ey S
| |[ @osszooud < %9 VAN | et | 40SNaS
P4 LNdNM YAIYFANOD| ,  ITANNVHO INdNI WALTRVAYd  — =] YALIAVAVd
|| | dALEvaVd (A ALIRVAVd LIOLVEISTY | | KHOLVAIIST
A4 | | AM0IVHIdSTY A40LVHIdSTY !
0 | —————— |_
~ 7T <8 T <P 2
019 | 40SS3008d < 9 TOVIRALNT SIAITOR | =] MOSNAS
| L0dNI JALLIANOD | |TANNVHD INdNI|, | I0dNI || < XAISTRAHD
m KYISINIHD /v KYISIRAHD KUISINAHD [ 10078
_ (0078 10078 Q0078 ||
V - - - —
WALSASANS
NOLLYOINAJIAOD
{ SSHITUIM

VLI 0L 5/ 914 Vo~



EP 2 043 503 B1

FIG. 8A
e MONITOR INTERFACE 1
| o ___ASSEMBLY ___ i
I 85 PRESSURE MONITOR PN
| %% INTERFACE SUBUNIT T ss0
|| [DIGITAL WIRELESS N
Il | COMMUNICATION ||
FROM | | _SUBSYSTEM = T ol L1 SENSOR.
WIRELESS ——H—{ WIRELESS CONVERTERTY '] socxer
TRANSCEIVER | |1 | | TRANSCEIVER |- 654 1
564 e T S ay
| PRESSURE MONITOR iy
| INTERFACE SUBUNTT ﬁ\JBGZ
| D/A 1| [PRESSURE
i | PROCESSOR —=1 coNVERTER—1T SENSOR
N R D eenat R iR SOCKET
|lr——————t————————— e —————— = |
i PRESSURE MONITOR )
I INTERFACE SUBUNIT fh i
. ' /A | ||| [PRESSURE
T e 11| | SOCKET
lm=——=—— oo oo oo o—————————— |
¥ PRESSURE MONITOR |
ii INTERFACE SUBUNIT ﬁ\/sss
1 D/A |1 | |PRESSURE
H PROCESSOR CONVERTER[—T =1 SENSOR
I 11| | SOCKET
N : |
l ‘:::::::ZZ:::::::::::::::::::::Z::‘ :
X PRESSURE MONITOR YN 668
I INTERFACE SUBUNIT ¥
| D/A 1| [PrEssure
H - PROCESSOR = coNVERTERI—T+= SENSOR
i{_ _______________________________ | i SOCKET
| |
+ A
FROM
coNTRoLER 1O FIC- 8B
_| 6% N

37



T TO DIGITAL
WIRELESS

SUBSYSTEM

COMMUNICATION

EP 2 043 503 B1

38

FIG. 8B
i I L
1 ECG MONITOR INTERFACE o
| SUBUNTT =1 Nero
H D/A |l 1|
L PROCESSOR— . /A |
I CONVERTER], || fece socker
| i
¥ D/A || |
“ = PROCESSOR |-= CONVERTER : : ==
Ibecp—coocozooooo======d
||| SPo2 MONTTOR INTERFACE || | ‘672
a; SUBUNIT ! i
1! Lo
1 D/A |l | SP02
:i =~ PROCESSOR |-+= CONVERTER I i - gg}(;g{g};
| |
it ———————————————
|| TEMPERATURE MONITOR L —TT\g,
i: INTERFACE SUBUNIT | i
R E——
| |
I ---—--------------=2 )
{l | BLOOD CHEMISTRY MONITOR L 1T\
¥ INTERFACE SUBUNTT | || ‘678
ii ! | [oBm
S 4 SOCKET
| ] Eitlpetevidryirptataa et yeerindedant I |
I RESPIRATORY PARAMETER | !
i: MONITOR INTERFACE ;—/g’ Ngrs
I SUBUNIT !
ii o1 || [
et SOCKET
MAN MACHINE| _g90
INTEIEFACE
L CONTROLLER ~~-692



EP 2 043 503 B1

39



FIG. 10

U

PRESS ON/OFF
BUTTON

EP 2 043 503 B1

POWER OFF

J

INSERT SENSOR

ATTEMPT
ESTABLISHING
COMMUNICATION

i

RANK RECEIVERS

PERFORM
START-UP CHECKS

i

ATTEMPT
ESTABLISHING
COMMUNICATION
WITH RANKED

INDICATE
| AUDIO/VISUAL
ALARM

SHUT DOWN
PATIENT COMPANION
ASSEMBLY

COMMUNICATION
—= ATTEMPT INDICATED
BY RECEIVER

RECEIVER

DISPLAY SENSOR SIGNAL;
ON SELECTED MONITOR

COMMUNICATION

40




EP 2 043 503 B1

41



EP 2 043 503 B1

42



EP 2 043 503 B1

YATIONINOD

ROUd .
911 “w
= 811
EENBOSNVAL |~ T T T T DT T T L~ ||||||||||||||| .
| AOVIAINI ¥OLDANNOD | | 0SNG
B _ <—{TANNVHD L0dNI JOSNAS = INeST
RAISASANS | - A4NSSAYd TINSSTAd et
SNOILVOINNRKOD)
SSATTMIM || N ZOVRIEIND YOLOANNOD | 1T TOSNES
Vg | TANNVHD L0dNI HOSNAS  |=t— e
_m T TYNSSTYd TUNSSTAL | |
5 _ Il Indn AOVIUAINI YOLDANNOD | | T0SNGS
2911 " dosnas [7]ERIIION mE%\m«,zs =—|TANNVHO L0dNI HOSNAS < QSSTH
| mmpmvmmﬁ UNSSTYd TINSSTd | |
| GOVRILIN | [d0L0aNNod| !
_ o <— TANNVHO INdNI YOSNAS K_ mmwmmmwwm
_ TANSSTYd MUNSSAUA | |
_ _
AOVIIAINI 4OLDANNOD
| TANNVED I0dNIf=—| §OSNAS |[=— oSS
! TANSSTY TINSSTAA | |
- . T |
9 R <
ATANASSY 8GIT 9GIT 0811
NOINVANOD INZLLVd
>
oon vzl "9ld

43



EP 2 043 503 B1

YATIOYINOD

. ROY¥A :
\../\ Y. T ] \,-
| <9021 S Vel 2| i
| TALATANOD dOVINAINI wonaw | || JOSNAS
! = TANNVED INdNTI<7 gy ro s =T TUNIVIAINAL
A (4] TANIVIAINAL |
0l '\ T ___ _
1
“ Jmm: Awm: ﬂ.vmz Ammz "A_|
_ d0SSEJ0Ud|  prgpargaNgg| | OVHYALNI 0L0INNOD| | | 40SNES
l %mm_ =Wy Sﬁ&%m =1 20dS [~ 20dS
A _
6107 o _ _ _ _ _ ... 1
“... ||||||||||||||||||||||||||||||||||||| =
_
| = ~—! N TENNVEDR——N TaNNVED] = JQORLOTT
_ | 591
_ . _
_ . _
_ 40SSAI0Ud : - : __A_I
| INdNI = SXTTdIITNR | MEMHPZOUA.I ¢ TINNVHO 2 TANNVHO | FAONLOTTE
L 90d av R 501
f— T TANNVHOM—{T TANNVHD |
‘ ! TOVINALNI _
RAISASANS | - | TANNVHD d0LOINNOD ) | AQOULOTTE
_ 10dNI 93 Jod | 50T
NOLLVOINARHOD | M™ -\ ) [EAvE -1 |
-\ SSHIIMIA | 8411 94TT LTl an

cmWILIAONL b o e
. s gzl "9ld

44



EP 2 043 503 B1

~\v

4OSNES
YALLIRVIVd

TVLIDIA OL

ooy SATIONINOD
N\
0821
HOLOTTAS
LITT- TN AVIdSId JOLINOR | ./.Hwﬁ
NOLLNG TAONVD|  |NOLLOE IDFTASNSGIIT
o4 GOVIMTINT ANHOVA NVI
=== ""qwyt T T T T T T T T Teamr T —
_ 40SSAI0dd < TOVIITLNT OLOANNGD “
|| SALIRVIVd /v ALIAVIVd XNOLVaIdSTY !
N | RIOIVMIdSTY XH0LVEIISTY |
oz lesdeeeen)  LASAVEeAd | T — O
r—-——————"Hw» __  _ - -———FFF " — - -
8121 y121
cﬁm\ﬁ/nn A 9121 < Amﬁmﬂ |
¥0SSAI0Ud < HOVITAINT o
! INNL | [MAINIANOD|, |TENNVHD indnr|, |UOLJINNOD |
m XYISINAHD OV T | xuspmy | |AUISIREHDR
_ 10078 a0071d 00T |,
V e e e _
NALSASENS
NOLLVOINNRNOD o¢1 "9l4
SSTTHIM

AYOLVIIdSTY

HOSNHS

AYISINIHD
doo1d

45



EP 2 043 503 B1

46

FIG. 13A
T MONITOR INTERFACE 1
| o ______ ASSEMBLY ___ i
¥ PRESSURE MONITOR |
| 1252 > INTERFACE SUBUNIT 1250
| |
|| [DIGITAL WIRELESS N
1 | COMMUNICATION il
K SUBSYSTEM PROCESSOR D/A || | |PRESSURE
FROM ' ————— | 1= SENSOR
WIRELESS ———+ <+ WIRELESS CONVERTER[\ T 1| socker
TRANSCEIVER i} | | TRANSCEIVER [\ 1254 ! !
= |
I T T T ol
I'—' ——————————————————————————————— '1 I
¥ PRESSURE MONITOR 11
H INTERFACE SUBUNIT ﬁ\dlm
I ||
L D /A |l PRESSURE
| — — |
li PROCESSOR CONVERTER EI 2%2%’3?
Tl 2l
=t —————————————————— = |
[ PRESSURE MONITOR NPT
ii INTERFACE SUBUNIT ﬂ\/l 64
|1 1!
I D/A ||| |PRESSURE
H ~ PROCESSOR |—= cONVERTER 1 ggbé%%
e - |
R Rttt I
I PRESSURE MONITOR i
ii INTERFACE SUBUNIT ﬁ\_/1266
1 1|
¥ D/A |1 | [PRESSURE
i ~ PROCESSOR |—= converTERF—11= SENSOR
1 | SOCKET
Iy 1
I T i
[ D, ]
H PRESSURE MONITOR WN_1268
1 INTERFACE SUBUNIT ¥
i |1
H i1 | |PRESSURE
D/A
B [
I =~[PROCESSOR |—= coNVERTER 1= SENSOR
S N Ji SOCKET
| |
4 A
FROM
oM 0 FIG. 138
Jizgz SN



)

EP 2 043 503 B1

FIG. 13B
* TODICITAL : & T
WIRELESS Tr-—| o m o .
COMMUNICATION || | ECG MONTIOR INTERFACE | LN

SUBSYSTEM 1| SUBUNIT — 1270
1 D/A | o] |
11 | |
| | ~{PROCESSOR} = copol A —
| : | 1| [ECG SOCKET
! L
H D/A |1 |
H = PROCESSOR = CONVERTER : ;
b —————= J |

=Sp=zzos====soo==sosss 1
I | SPO2 MONITOR INTERFACE | i Ni272
i: SUBUNIT .
i [
' [ oA |1 | SP02
I
it e '
||| TEMPERATURE MONTTOR L\ 1278
I INTERFACE SUBUNIT | |
| o/a ]! || [TEMPERATURE
f = PROCESSOR | coNVERTER = SENSOR
b ooz z-------—-----==2 |
||| BLOOD CHEMISTRY MONITOR L_—+1\
N INTERFACE SUBUNIT | || '1R76
H D/A i i CH%Ii?I(s)TDRY
' [
! [TLPROCESSOR = cONVERTER [+ | ~SENSOR
O e — J E SOCKET
i T~ " RESPIRATORY PARAMETER | !
| MONTTOR INTERFACE 1 |Mz78
| SUBUNIT ' || [RESPRATORY
I D/A |1 ! PARAMETER
b SOCKET
MAN MACHINE|. 1290
]NTEI;FACE
| CONTROLLER [~~1292




EP 2 043 503 B1

cl€l

11818}

)

AY

1259

3

a
7
R

¥l "Old
0171
A 0171
A
A
> 07€7
g2er 2
gl
oS

0veT

P
rd s
<

geer

D

198

1014

LITT

48



EP 2 043 503 B1

FIG. 15
o
PRESS ON/OFF
o INSERT SENSOR
PERFORM
| START-UP CHECKS
ATTEMPT PROBLEM INDICATE
ESTABLISHING ENCOUNTERED? AUDIO/VISUAL
COMMUNICATION ALARM
RANK RECEIVERS SHUT DOWN
PATIENT COMPANION f=—
‘g . l ASSEMBLY
ATTEMPT
ESTABLISHING COMMUNICATION
COMMUNICATION ATTEMPT INDICATED
WITH RANKED BY RECEIVER
RECEIVER

I

COMMUNICATE WITH
SELECTED RECEIVER

DISPLAY SENSOR
SIGNAL ON SELECTED
MONITOR

CONFIRM
COMMUNICATION

TERMINATE DISPLAY MONITOR SELECTION
ON MONITOR IDLE STATE

49



EP 2 043 503 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 5036869 A [0002] « US 6817979 A [0002]
* US 5394882 A [0002] * US 6852084 A [0002]
» US 6093146 A [0002] * US 6840904 A [0002]
» US 6544173 A[0002] * US 6139503 A [0002]
* US 6705990 A [0002] * US 20040203434 A [0002]
* US 6544174 A[0002] * US 20070112274 A [0002]
* US 6749566 A [0002] * US 6594174 B [0002]

« US 6801137 A[0002]

50



THMBW(EF)

TRBETT MR RS
EP2043503A4 K (AE)B
EP2006766117 FER

patsnap

2012-08-01

2006-07-05

FRIRE(ZFFB)A(E) ZREFRUSHEHLKBRATF
RF(EFR)AGE) ERESRILSEHLKARAT.

SR HREERAARE) BERETRULSEDLAERAT.

[FRIRBAA ZIV DAVID
SHOPEN ILAN
KEREN AVI
RHEA ZIV, DAVID
SHOPEN, ILAN
KEREN, AVI
IPCH S A61B5/00
CPCH¥%S G06F19/3418 A61B5/0002 A61B5/002 A61B5/04 A61B5/113 A61B5/6887 A61B5/743 A61B5/7435

AB61B5/7475 A61B2505/01 A61B2505/03 A61B2505/05 A61B2560/0214 G06Q50/22 G16H15/00
G16H40/20 H04W84/005 Y10S128/903

RIEBHFI(IF) MESSULAM , ALEC MOSES
H Ath 3 7F S0k EP2043503B1
EP2043503A1
ShEREERE Espacenet
HEF)

—MBREETENETFENRS  @BEL - METENEL -1 EF
BIENETRRER  SMETBRNES S MeERNETERRRNE
TEEEREURBESEF# ENEEF#BAFANTLRRRBENEST
BMERERBELBRELNRERESNETBARF PN — N A RENER
EEN E BB ENERERIETR,


https://share-analytics.zhihuiya.com/view/8cd938d1-bb34-4add-8517-3eabc366a5ab
https://worldwide.espacenet.com/patent/search/family/038894245/publication/EP2043503A4?q=EP2043503A4

