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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to portable med-
ical devices, and more particularly, to a system, method
and apparatus for sensing and communicating status in-
formation from a portable medical device.

BACKGROUND OF THE INVENTION

[0002] Portable medical devices, such as automated
external defibrillators (AED's), generally include a status
circuit for communicating status information of the port-
able medical device to a user. In some existing systems,
a status circuit of a portable medical device generally
includes a visual display, such as a liquid crystal display
(LCD) or a light-emitting diode (LED), for providing no-
tice to a user that the portable medical device has a
failed or expired internal component, e.g., a low battery,
etc. Certain existing systems also include an audible
alarm to communicate the status information of the port-
able medical device to a user.

[0003] Although existing status circuits are effective
for communicating status information to a user in close
proximity to the portable medical device, existing status
circuits also present many disadvantages. For instance,
when a portable medical device is stored in a cabinet,
closet or other like enclosure, the visual display and au-
dible alarm of the device are ineffective in communicat-
ing the status information because the device isin a con-
fined location. Because of this drawback, many portable
medical devices stored in enclosed areas are not prop-
erly maintained when the battery fails or when the de-
vice malfunctions.

[0004] Status circuits of existing portable medical de-
vices present other communication problems in situa-
tions where a portable medical device is integrated into
an external computing system. More specifically, the
visual and audible alarms utilized in existing portable
medical devices do not effectively communicate the de-
vice's status information to other external systems, such
as a building alarm system. Existing portable medical
devices require substantial hardware modifications to
retrofit the electronics needed for communicating the
device's status information to an external system. For
example, a wired or wireless communication circuit may
be installed in a portable medical device to facilitate the
communication of the device's status information to an
external system. Such modifications are generally im-
practical because of the cost associated with the equip-
ment and services related to the modification.

[0005] US-A-4,916,439 discloses a system for trans-
mitting the status (e.g., on/off, type of cycle, amount of
time left before the cycle finishes) of a washing machine
or a dryer over the air to a receiver for status display.
US-A-6,157,313 discloses a system that remotely sens-
es the status of an appliance and locks or unlocks the
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appliance when a debit or credit value is applied. More-
over, US-A-5,419,336. is directed to infrared transducer
means for transmitting an IR signal representing the
heart beat through clothes. The document describes
voltages and durations of pulses for this purpose while
consuming only little battery power.

[0006] Accordingly, there is a need for a system and
method that allows a portable medical device to effec-
tively communicate its status information when the de-
vice is stored in an enclosed area. In addition, there is
a need for a system and method that allows a portable
medical device to effectively communicate status infor-
mation with external systems without the need of sub-
stantial hardware and/or software modification to the
portable medical device.

SUMMARY OF THE INVENTION

[0007] The present invention provides an apparatus
and method for sensing and communicating status in-
formation from a portable medical device to a remote
computing system and/or user as defined in claims 1
and 13, respectively. The dependent claims relate to
preferred embodiments.

[0008] In one aspect of the present invention, the
present invention provides an apparatus that readily
adapts to a portable medical device's existing, external
status indicators. Generally described, the method and
apparatus of the present invention detects state chang-
es of a status indicator configured in a portable medical
device and electronically communicates the state
changes of the status indicator to a remote system, such
as a building alarm system. The apparatus of the
present invention may also be configured to communi-
cate state changes of the status indicator to a user lo-
cated at a remote location by generating a visual or au-
dible alarm signal. By the use of the method and appa-
ratus of the present invention, a remote system and/or
remote user can readily determine if an internal compo-
nent of a portable medical device has failed or expired.
In addition, the remote system and/or user can readily
determine if the portable medical device has been de-
ployed, stolen, moved, etc.

[0009] In one embodiment, the apparatus comprises
a receiver for receiving status information from a visual
display of a portable medical device. The receiver is po-
sitioned to align with at least one status indicator of the
device, such as an LCD, LED, speaker or the like. The
apparatus also includes a circuit for controlling the re-
ceiver and for providing electronic communication be-
tween the receiver and a remote computer system. Ac-
cordingly, status signals such as a low battery warning
light can be detected by a remote computer system with-
out the requirement of retrofitting electronic components
into existing portable medical devices.

[0010] In another embodiment, the apparatus of the
present invention further comprises audio and visual in-
dicators that relay the status signals of a portable med-
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ical device to users and/or other external computing sys-
tems.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The foregoing aspects and many of the attend-
ant advantages of this invention will become more read-
ily appreciated as the same become better understood
by reference to the following detailed description, when
taken in conjunction with the accompanying drawings,
wherein:

FIGURE 1 is a block diagram of one embodiment
of a status sensing system for communicating sta-
tus information from a portable medical device to a
control unit;

FIGURES 2A-2B are pictorial views of a portable
medical device and a status sensing system formed
in accordance with the present invention;

FIGURE 3 is a perspective view of one embodiment
of a status sensing system adapted for communi-
cating status information of a portable medical de-
vice stored in an enclosed area;

FIGURES 4A-4E are illustrations of a status sens-
ing system configured to detect status signals from
a visual display of a portable medical device;
FIGURE 5 is a block circuit diagram of one embod-
iment of a status sensing system configured for
reading state changes of a light-emitting display;
and

FIGURE 6 is a block circuit diagram of one embod-
iment of a status sensing system configured for
reading state changes of a liquid crystal display.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0012] The present invention provides a method and
apparatus for sensing and communicating status infor-
mation from a portable medical device to a remote com-
puting system and/or user. Generally described, the
method and apparatus of the present invention detects
state changes of a status indicator configured in a port-
able medical device and electronically communicates
the state changes of the status indicator to a remote sys-
tem, such as a building alarm system. The apparatus of
the present invention may also be configured to com-
municate state changes of the status indicator to a user
located at a remote location by generating a visual or
audible alarm signal.

[0013] By the use of the method and apparatus of the
present invention, a remote system and/or remote user
can readily determine if an internal component of a port-
able medical device has failed or expired. In addition,
the remote system and/or user can readily determine if
the portable medical device has been deployed, stolen,
moved, etc. As described in more detail below, illustra-
tive embodiments of the method and apparatus utilize
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audible and visual indicators to determine a changed
status of the portable medical device.

[0014] Referring now to FIGURE 1, one embodiment
of a status sensing system or apparatus 100 formed in
accordance with the present invention is shown. Gen-
erally described, the status sensing system 100 com-
prises a sensing device 250 that reads and/or receives
status signals from a status indicator of a portable med-
ical device 101 positioned in an enclosed area 201, such
as a cabinet, closet, car trunk, etc. The sensing device
250 includes communication circuitry that allows the
sensing device 250 to communicate the received status
signals from the portable medical device 101 to a control
unit 102, such as a building alarm system, car alarm sys-
tem or a remote computer. As will be described in more
detail below, the sensing device 250 may comprise one
or more optical sensors for detecting visual status indi-
cators from a visual display 110 of a portable medical
device 101. In another embodiment, the sensing device
250 may be configured with a microphone for sensing
audible signals generated by a speaker of the portable
medical device 101. In other embodiments, the sensing
device 250 may be configured with any other mechani-
cal or electrical sensor, such as a magnetic or tactile
sensor, that detects a state change of a status indicator.
[0015] The sensing device 250 and control unit 102
communicate via a communication link 120. The com-
munication link 120 may be in the form of any electronic
wired or wireless communication system, such as a two-
way radio, wireless telephony system, etc. It will be ap-
preciated that the communications link 120 may utilize
any one of a variety of communications media and/or
communication protocols or methods to transfer data.
Examples of suitable wire communications media/meth-
ods include, but are not limited to, public switch tele-
phone networks ("PSTN"), wired digital data networks,
such as the Internet or a local area network ("LAN"), co-
axial cable, fiber optic cable and the like. Examples of
suitable wireless communications media/methods in-
clude, but are not limited, wireless telephony including
analog cellular, digital personal communications service
("PCS"), short message service ("SMS"), and wireless
application protocol ("WAP"). Other suitable wireless
communication media/methods include wireless digital
data networks, such as |IEEE 802.11 wireless LAN
("WLAN"), two-way paging networks, specialized mo-
bile radio systems, infrared, and non-licensed ISM-serv-
ice communication links, such as Bluetooth. Further,
some communication methods, either wired or wireless,
include Internet protocol ("IP") addressing. One skilled
in the relevant art will appreciate that additional or alter-
native communication media/methods may be practiced
and are considered within the scope of the present in-
vention. Accordingly, those of ordinary skill in the art will
appreciate that the communications link 120 may be
constructed with commercially available circuitry neces-
sary for the particular type of communication described
herein. For example, in the embodiment illustrated in
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FIGURE 1, the communication link 120 may be con-
structed from components analogous to the electronics
used for a two-way radio system commonly used in a
home alarm system.

[0016] It will be appreciated that portable medical de-
vice 101 may be any electronic medical device such as
an automated external defibrillator (AED). As known to
one of ordinary skill in the art, typical portable medical
devices have a user interface that provides a visible, au-
dible and/or other signals to indicate the status of the
device. For example, the portable medical device 101
may include a visual display 110 configured to turn on
an LED to indicate that the device's battery is low. In
another example, the portable medical device 101 mon-
itors a timer in accordance with a maintenance schedule
and activates an LCD display when a scheduled main-
tenance is due. Although these specific examples of sta-
tus indicators are used for illustrative purposes, the
scope of the present invention includes the detection of
any signal (visible, audible, tactile, etc.), generated by
a portable medical device 101.

[0017] As a non-limiting example, the control unit 102
may be in the form of an alarm system that is installed
in a commercial or residential building. In one embodi-
ment, the control unit 102 includes the electronic circuit-
ry needed for receiving an electronic signal from the
sensing device 250 via a wireless or wired connection.
For example, the electronic signal may be generated by
the closure of a relay switch. The control unit 102 also
relays the status information received from the sensing
device 250 to a user or any remote computer system.
For example, the control unit 102 may include a light
and/or speaker system capable of producing audible
and/or visual signals to a user, such as an alarm system
attendant. In another example, the control unit 102 pro-
duces an electronic signal that translates the status in-
formation into a text message or any other computer
readable signal. The control unit 102 may then forward
the message to another remote system, such as an
emergency, e.g., 911, computer aided dispatch (CAD)
system. In yet another embodiment, the control unit 102
itself may comprise the computer aided dispatch sys-
tem.

[0018] Asshowninthe embodimentillustrated in FIG-
URE |, the sensing device 250 is positioned in relation
to the visual display 110 of the portable medical device
101 such that the signals produced by the visual display
110 may be detected by the sensing device 250. As de-
scribed in more detail below with reference to FIGURES
5 and 6, the sensing device 250 includes a plurality of
light sensitive transistors for detecting light signals from
one or more visual status indicators of the visual display
110 that change as the status of the portable medical
device 101 changes. Each light sensitive transistor on
the sensing device 250 is aligned to read individual sta-
tus indicators from the visual display 110. More specifi-
cally, in the embodiment illustrated in FIGURE 5, the
sensing device 250 is aligned and configured to read
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signals from a visual display constructed from light-emit-
ting diodes (LEDS). In the embodiment illustrated in
FIGURE 6, the sensing device 250'is aligned and con-
figured to read signals from a liquid crystal (LCD) visual
display. As will be described in more detail below, re-
gardless of the type of display, the sensing device 250
generates and communicates a number of unique elec-
tronic signals that differentiate the different status sig-
nals received from the visual display 110.

[0019] Referring now to FIGURES 2A and 2B, one
embodiment of the status sensing system 200 is shown
wherein the portable medical device 101 is located in
an enclosed area 201. The portable medical device 101
includes a display 110 and a plurality of control buttons
111 used for normal operation of the portable medical
device 101. The portable medical device 101 also com-
prises two visual status indicators 210 and 211 config-
ured on the display 110 for communicating the status,
such as a low battery, of the portable medical device
101. In addition, the portable medical device 101 further
comprises a speaker 112 for communicating the status
of the portable medical device 101 in the form of an au-
dible signal. As can be appreciated by one of ordinary
skill in the art, the above-described configurations of the
portable medical device are provided for illustrative pur-
poses and not to be construed to limit the scope of the
present invention to such embodiments or configura-
tions disclosed herein. For instance, the status sensing
system of the present invention may be configured to
receive any status signal from a portable medical device
regardless of the form of the signal, e.g., electrical, me-
chanical, magnetic, etc.

[0020] Also shown in FIGURES 2A and 2B, the port-
able medical device 101 is enclosed in a compartment
201. The enclosed area 201 may be any type of enclo-
sure such as a closet, cabinet, carrying case, car trunk
or any other like enclosure that muffles the speaker 112
or inhibits the visibility of the visual status indicators 210
and 211. The sensing device 250 is positioned over the
audible and visual status indicators 112, 210 and 211,
and sized to fit inside the enclosed area 201. As de-
scribed below, the sensing device 250 is also electron-
ically configured to communicate any state change of
the audible and visual status indicators 112,210 and 211
to any remote system (such as a control unit 102 of FIG-
URE 1) or user.

[0021] FIGURE 2A illustrates the configuration of a
sensing device 250 having two optical sensors 212 and
213 positioned for receiving light signals from the two
visual status indicators 210 and 211 of the portable med-
ical device 101. In one embodiment, the optical sensors
212 and 213 are aligned such that the distance between
each optical sensor 212 and 213 matches the distance
between each visual display 210 and 211. This embod-
iment allows each optical sensor to receive individual
signals from a corresponding status indicator.

[0022] Also shownin FIGURE 2A, the sensing device
250 also comprises a microphone 209 for receiving au-
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dible signals from the speaker 112 of the portable med-
ical device 101. In one embodiment, the sensing device
250 and microphone 209 determine the state of the port-
able medical device 101 by detecting the presence or
absence of an audible signal produced by the speaker
112. In other embodiments, the sensing device 250 can
be configured to distinguish various status signals by
distinguishing different audible signals. For instance,
the sensing device 250 can be configured to monitor the
duration of audible signals, or the duration between au-
dible signals, produced by the speaker 112 to determine
a particular status or to filter false alarms. In other illus-
trative examples, the sensing device 250 can distin-
guish different volumes, tones, waveforms, frequencies,
etc., to determine a particular status. Although these
methods of distinguishing audible status signals are dis-
closed in these examples, any other method of distin-
guishing audible signals also fall within the scope of the
present invention.

[0023] As shown in FIGURE 2B, in normal operation
of the status sensing system 200, the sensing device
250 is positioned in relation to the portable medical de-
vice 101 such that the optical sensors 212 and 213 are
respectively positioned over the visual status indicators
210 and 211. In one embodiment, the sensing device
250 is positioned such that each optical sensor 212 and
213 is configured for receiving individual light signals
from each corresponding visual status indicator 210 and
211 without substantial interference from external light
sources. ltis also preferred that the sensing device 250
is configured such that it does not interfere or actuate
the control buttons 111 of the portable medical device
101. Also shown in FIGURE 2B, when the sensing de-
vice 250 is positioned near the portable medical device
101, the microphone 209 is positioned near the speaker
112. In one embodiment, the sensing device 250 is af-
fixed to the portable medical device 101 by the use of
an adhesive, Velcro™, elastic band, or any other like
material that holds the sensing device 250 in place while
also allowing trouble-free removal of the sensing device
250.

[0024] Referring now to FIGURE 3, an enclosed port-
able medical device 300 is shown. In this illustrative ex-
ample, the portable medical device 300 is enclosed in
a cabinet 201' having a movable door 202 attached by
a hinge 203. The door 202 of the cabinet 201" is config-
ured to open and close about the hinge 203 such that
when the door 202 is in a closed position, the door 202
secures the portable medical device 300 inside of the
cabinet201'. As shown in FIGURE 3, the sensing device
250 is affixed to the door 202 such that when the door
202 is in a closed position, the individual optical sensors
212 and 213 respectively align with a corresponding vis-
ual status indicator 210 and 211 of the portable medical
device 101. The sensing device 250 can be affixed to
the door 202 by the use of any adhesive or mechanical
device sufficient to hold the sensing device 250 in place
while the door 202 is in motion.

10

15

20

25

30

35

40

45

50

55

[0025] Also shown in FIGURE 3, the sensing device
250 is electronically configured to provide a communi-
cation link 120 that allows the sensing device 250 to
transmit the status information of the portable medical
device 101 to a control unit 102. As described above,
the control unit 102 may be an alarm system such as
those typically utilized in a commercial or residential
building or a computer-aided dispatch system. In anoth-
er embodiment, and as described in more detail below
with reference to FIGURE 6, the control unit 102 may
also comprise an electronic device capable of producing
a visual and/or audible alarm.

[0026] Referring now to FIGURES 4A-4E, two sens-
ing systems 400 and 400' are shown. The following de-
scribes the general structure and operation methods of
two types of visual status indicators of a portable med-
ical device 101. A description of two sensing devices
configured for each type of visual status indicator is then
provided.

[0027] FIGURES 4A-4C illustrate one configuration of
a visual display 110 having three individual status indi-
cators 220-222 constructed from a light-emitting elec-
tronic device such as a light-emitting diode (LED). In this
embodiment, each individual status indicator 220-222
comprises an LED and an optical device such as a plas-
tic transparency, which reveals a status icon when the
LED is illuminated. More specifically, depending on the
status of the portable medical device 101, e.g., when
the device needs maintenance, the LED may turn on or
off to produce an illuminated icon 220" or a shaded area
220.

[0028] In another embodiment, each of the three indi-
vidual status indicators 220-222 of FIGURES 4A-4C
comprises two individual light-emitting diodes. Accord-
ingly, one status indicator may be configured to illumi-
nate a first color of light via the first LED and a second
color of light via the second LED. For example, in the
case of a low battery condition, the portable medical de-
vice 101 may activate a red or green LED to communi-
cate the device's battery condition. When the device
battery is not low, the portable medical device may ac-
tivate a green LED to indicate the same. In this config-
uration, the green LED illuminates a plastic transparen-
cy to reveal the shape of a square box 220 as shown in
FIGURE 4A. When the battery status of the portable
medical device 101 changes, the red LED of the first
indicator 220 is activated and the green LED is turned
off. In the changed state of the first indicator 220, the
light emitted from the red LED illuminates the plastic
transparency in the shape of low battery icon 220' as
shown in FIGURE 4B.

[0029] In the example shown in FIGURE 4C, the light
emitted from the red LED illuminates a plastic transpar-
ency that exposes an icon indicating the need for main-
tenance in the shape of a wrench 220'. Accordingly, the
illumination of a square block 220 by the green LED in-
dicates that the portable medical device 101 is in normal
operation. As known to one of ordinary skill in the art,
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optical devices for exposing an illuminated icon can be
constructed of a shaped plastic transparency or any oth-
er like material. Other exemplary status indicators hav-
ing other icon shapes such as a text message 221 and
a battery 222" are also depicted in FIGURES 4A-4C.
Thus, it will be appreciated by those of ordinary skill in
the art that the visual display may include any number,
type or combination of status indicator without departing
from the spirit and scope of the present invention. For
example, the visual display can include only one status
indicator or it may include as many status indicators as
the manufacturer desires. Further, each status indicator
may comprise one, two or any other number of LEDs for
illumination. Further, in some embodiments the status
indicator may simply comprise the LED(s) itself without
any type of optical device for illuminating an icon. Ac-
cordingly, the mere color of the LED would indicate the
status of the device. Finally, visual display 110 may com-
prise a plurality of status indicators of different types.
Accordingly, it is only necessary that the sensing device
250 be configured to correspond to the number, type
and combination of status indicators in order for the
sensing system to be complete.

[0030] Inthisregard, sensing device 250 detects state
changes of the light-emitting status indicators 220-222
described in FIGURES 4A-4C. Accordingly, the sensing
device 250 comprises a plurality of optical sensors
214-216 that are aligned to receive the light signals from
the status indicators 220-222. As shown in FIGURES
4A-4C, the first optical sensor 214 is aligned to receive
the light emitted from the first status indicator 220. Sim-
ilarly, the second optical sensor 215 is aligned to receive
the light emitted from the second status indicator 221,
and the third optical sensor 216 is aligned to receive the
light emitted from the third status indicator 222. As de-
scribed in more detail below with reference to FIGURE
5, each optical sensor 214-216 is configured with a light
sensitive transistor capable of sensing light from the sta-
tus indicators 220-222. In another embodiment, each
optical sensor 214-216 includes a light sensitive transis-
tor capable of sensing light at a specific wavelength,
thus allowing the sensing device 250 to distinguish
green, red or other light signals emitted by the visual
status indicators 220-222. In addition to the optical sen-
sors 214-216, the sensing device 250 includes with ac-
companying electronics that allow the sensing device
250 to generate an electronic signal when the light-sen-
sitive transistors of the optical sensor receive a light sig-
nal from the status indicators. The accompanying elec-
tronics also transmit the generated electronic signal to
a remote system, such as the control unit 102 via a com-
munication link 120. As known to one of ordinary skill in
the art, the accompanying electronics for generating
and communicating the electronic signal from the light-
sensitive transistors may be constructed from generally
known solid-state components.

[0031] Referring now to FIGURES 4D-4E, an embod-
iment of a visual display 110 having four individual status
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indicators 230-233 is shown and described below. The
four individual status indicators 230-233 include an LCD
that generates a shaded area 230-233 positioned over
a back plane having several painted icons 230'-233'". In
this embodiment, the text message 230 and shaded
blocks 231-233 are generated when the LCD is activat-
ed. When the LCD is not activated, the LCD is transpar-
ent, thus exposing the painted icons 230'-233' posi-
tioned below the LCD. As shown in FIGURE 4E, several
icons are painted in the second, third, and fourth status
indicators 231'-233' signifying a low battery, component
failure, or a maintenance schedule alarm. The back
plane of the first status indicator 230' does not include
a painted icon. Such blank areas are configured for an
LCD block configured for displaying a text message,
such as the "OK" text message 230 of FIGURE 4D. The
LCD controlling each of the status indicators 230-233
independently toggles the LCD between the blackened
state as shown in FIGURE 4D to a transparent state thus
displaying the painted icons as shown in FIGURE 4E.
[0032] Similar to the embodiment of FIGURES 4A-
4C, the sensing device 250' of FIGURE 4D-4E is con-
figured with the plurality of optical sensors that are each
aligned to sense light signals from each status indicator
230-233. In this embodiment, and as described in more
detail below with reference to FIGURE 6, the sensing
device 250" also comprises an LED configured to create
a light reflection from each status indicator 230-233. The
reflected light produced by the LEDs allow the optical
sensors of the sensing device 250' to detect state
changes of each LCD status indicator 230-233.

[0033] As can be appreciated by one of ordinary skill
in the art, the examples or FIGURES 4A-4E are provid-
ed for illustrative purposes and are not intended to limit
the scope of the present invention to the illustrative ex-
amples disclosed herein. More specifically, the status
indicators of FIGURES 4A-4E may be in the form of any
electrical, electro-mechanical, mechanical, tactile, or
any other mechanism that communicates a status. For
example, one visual status indicator of a portable med-
ical device may in the form of a mechanical switch con-
figured to expose different colors on a display to indicate
a particular status. In such an embodiment, a solenoid
may be mechanically attached to an apparatus having
multiple colors, and depending on the position of the so-
lenoid, individual colors of the apparatus can be dis-
played to indicate a particular status. In another exam-
ple, the status indicator of a portable medical device
may be in the form of an electro-magnetic device con-
figured to expose different colors on a display to indicate
a particular status. Accordingly, a sensing device of the
present invention may be configured to detect the de-
vice's status from such a visual status indicator.

[0034] Referring now to FIGURE 5, a block circuit di-
agram of one embodiment of a status sensing system
400 is shown. The block circuit diagram of FIGURE 5
illustrates the sensing system 400 described above with
reference to FIGURES 4A-4C. In addition, FIGURE 5
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illustrates the visual display 110 of a portable medical
device 101 having a plurality of light-emitting status in-
dicators 220-222. As shown in FIGURE 5, the sensing
device 250 is configured to detect changes in the light
signals generated by the LEDs 511 in the status indica-
tors 220-222 of a portable medical device 101.

[0035] FIGURE 5 illustrates the major components of
asensing device 250 and a visual display 110 necessary
for one implementation of the present invention. The fol-
lowing discussion is intended to describe one suitable
environment in which the invention may be implement-
ed. Those of ordinary skill in the art will appreciate that
the visual display and sensing device may include more
components than those shown in FIGURE 5. However,
itis not necessary that all of these generally convention-
al components be shown in order to disclose an ena-
bling disclosure for practicing the present invention.
[0036] As described above with reference to FIG-
URES 4A-4C, the status indicators 220-222 of the port-
able medical device 101 may emit one or more colors
of light to communicate a particular status of the portable
medical device 101. As shown in FIGURE 5, each status
indicator 220-222 comprises an LED 511 and an optical
focusing device 512 for directing the emitted light away
from the portable medical device 101. In addition, each
status indicator 220-222 is connected to a control circuit
510 for activating each LED 511. Also shown in FIGURE
5, the control circuit 510 is electronically connected to
the various components internal to the portable medical
device 101 for sensing the status of the components,
such as the battery level, maintenance schedule, etc.
As described above, the control circuit 510 indicates a
status change on one or more status indicators 220-222
when a status of a device component changes.

[0037] Although FIGURE 5 depicts a visual display
110 having three status indicators 220-222, the present
invention may include other embodiments in which the
visual displays have any number of status indicators. In
addition, as described above with reference to FIG-
URES 4A-4C, the status indicators may also include a
configuration having more than one LED in each status
indicator. The circuitry necessary for implementing a
status indicator having more than one LED is known to
one of ordinary skill in the art; therefore, such circuitry
is not described in detail herein.

[0038] As shown in FIGURE 5, the sensing device
250 capable of reading the visual display 110 comprises
three optical sensors 214-216. Each optical sensor
comprises an optical device 513 positioned for receiving
light emitted from the optical device 512 of the corre-
sponding status sensors 220-222. In addition, the opti-
cal device 513 channels the received light into a light-
sensitive transistor 515. The light-sensitive transistor
515 activates a control circuit 516 that generates an
electronic signal for communicating a changed state of
the status indicators 220-222 to an external recipient
such as the control unit 102. This embodiment accom-
modates the single LED status indicator configuration

10

15

20

25

30

35

40

45

50

55

described above with reference to FIGURES 4A-4C. In
another embodiment, the light-sensing transistor 515
may be configured to sense a narrow bandwidth of light
to detect a specific color of light, such as green, red or
other light emitted from a status indicator 220-222. This
embodiment accommodates the multi-LED status indi-
cator configuration described above with reference to
FIGURES 4A-4C.

[0039] Referring now to FIGURE 6, a block circuit di-
agram of sensing system 400' is shown. The block cir-
cuit diagram of FIGURE 6 illustrates the sensing system
400' described above with reference to FIGURES 4D-
4E. In addition, FIGURE 6 illustrates a visual display 110
of a portable medical device 101" having a plurality of
LCD status indicators 612-614. As shown in FIGURE 6,
sensing device 250' transmits a light source 620 from
an LED 625 that illuminates the LCD status indicators
of the visual display 110. The light source 620 creates
reflected light 621 that is received by an optical lens 626
of a light sensitive transistor 627. This embodiment al-
lows the sensing device 250' to determine state changes
of the LCD status indicators 612-614, and communicate
the state changes of the LCD status indicators to a con-
troller 640 or any other external system.

[0040] FIGURE 6 illustrates the major components of
a visual display 110 and a sensing device 250' neces-
sary for the implementation of the present invention. The
following discussion is intended to describe one suitable
environment in which the invention may be implement-
ed. Therefore, those of ordinary skill in the art would ap-
preciate that the visual display and the sensing device
may include more components than those shown in
FIGURE 6.

[0041] Similar to the embodiment described above
with reference to FIGURES 4D-4E, status indicators
612-614 of the sensing system 400' comprise an LCD
display 611 that provides shading over a back plane
having a painted icon. For instance, when the LCD is
not activated, e.g., when the device has a low battery,
the painted icon 613 on the back plane of the LCD dis-
play 611 is exposed. When the LCD of an individual sta-
tus indicator is activated, the painted icon of the back
plane is covered by a shaded block of the LCD, such as
those shown in the first and third status indicators 612
and 614. In this embodiment, the activation or deactiva-
tion of the LCD of each status indicator may be config-
ured to represent a particular status of the portable med-
ical device 101.

[0042] As shown in FIGURE 6, the LCD display 611
is also electronically coupled to a control circuit 610 for
controlling the output of each status indicator 612-614.
Accordingly, the control circuit 610 is electronically con-
nected to the various components internal to the porta-
ble medical device 101 for sensing the status of the com-
ponents, such as the battery level, maintenance sched-
ule, etc. As described above, the control circuit 610 in-
dicates a status change on one or more status indicators
612-614 when a status of a component changes.
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[0043] As shown in FIGURE 6, the sensing device
250' comprises a plurality of LED's 625 that produces a
light source 620. Each LED 625 is configured such that
the light source 620 is directed towards one status indi-
cator. For example, the first status indicator 612 reflects
the light source 620 to create a reflection 621 of the light
that is directed towards an optical device 626 for cap-
ture. Accordingly, the optical device 626 directs the re-
flected light 621 into a light-sensitive transistor 627 for
generating an electronic signal to a control circuit 630.
As known to one of ordinary skill in the art, each optical
device 626 may be made from an optical fiber, lens, or
any like material for transferring and guiding the reflect-
ed light 621 into a light-sensitive transistor 627.

[0044] Also shown in FIGURE 6, the control circuits
630 are configured for electronic communication with a
remote system such as a control unit (102 of FIGURE
1). Similar to the control circuit (516 of FIGURE 5) de-
scribed above, the control circuits 630 generate an elec-
tronic signal that communicates an alarm, audible
sound, electronic text message, etc., to indicate a
changed state of one or more status indicators. In addi-
tion, the control circuits 630 may be attached to an ex-
ternal light controller 640 for activating a plurality of
lights 641-643, where each light 641-643 is configured
to activate or deactivate in accordance to a correspond-
ing status indicator 612-614. In accordance with one as-
pect of the present invention, it is preferred that the plu-
rality of lights 641-643 of the external controller 640 are
positioned in an area that allows the plurality of lights
641-643 to effectively communicate the device status
changes to a user. In another embodiment, the external
controller 640 may be configured to communicate a
changed state of one or more status indicators by the
turning on a light, generating an electric signal, creating
an audible alarm, etc. In several illustrative examples,
the external controller 640 may be connected to a me-
chanical buzzer, speaker system, piezo electric device,
or any other like device for producing an audible alarm.
In addition to the configurations described above, the
status sensing systems (400 and 400') can be config-
ured to determine the position of a portable medical de-
vice. In this embodiment, the status sensing systems
can determine if a portable medical device has been de-
ployed, stolen, moved, etc. In such an embodiment, the
optical sensors can be used to detect any such activity
by monitoring the presence or absence of a light source
reflected or produced by the portable medical device. In
another embodiment, a separate optical or mechanical
sensor can be directly configured to the device to deter-
mine the presence or absence of the device. In yet an-
other embodiment, an audible sensor can be configured
to detect the presence or absence of the portable med-
ical device by monitoring the presence or absence of an
audible signals produced by the portable medical de-
vice.

[0045] As known to one of ordinary skill in the art, the
internal circuitry of the control circuit 630 and external
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controller 640 can be implemented by the use of gener-
ally known solid-state electronic components. Although
the sensing device 250" in this illustrative embodiment
is configured to read three status indicators, one skilled
in the art will appreciate that the sensing device 250'
may be configured to sense more or less than three in-
dividual status indicators without departing from the
spirit and scope of the present invention.

[0046] By the use of the above-described sensing de-
vice, status signals can readily be detected and com-
municated to a remote system, such as a control unit
102, without the need of a substantial hardware or soft-
ware modification to the portable medical device 101.
The sensing device may also translate specific status
signals into electronic signals that control an alarm,
speaker, or any other like device.

[0047] While the preferred embodiment of the inven-
tion has been illustrated and described, it will be appre-
ciated that various changes can be made therein without
departing from the scope of the invention.

Claims

1. An apparatus for communicating status information
of a portable medical device to a remote recipient,
the apparatus comprising:

- asensing device (250,250'400,400") having a
receiver (209,212-216) for detecting a state
change in a status indicator (210,211,220-222,
220'-222',230-233,612-614) of the portable
medical device (101,101',300), wherein the re-
ceiver (209,212-216) is configured on the sens-
ing device (250,250'400,400") such that when
the sensing device (250,250'400,400") is posi-
tioned over the portable medical device
(101,101',300) the receiver (209,212-216) is
aligned to detect the state change in the status
indicator (210,211,220-222,220'-222',230-233,
612-614) of the portable medical device
(101,101',300); and

- communication means (102) coupled to the re-
ceiver (209,212-216) for communicating an
electronic signal indicative of the detected state
change of the status indicator (210,211,220-
222,220'-222',230-233,612-614) to the remote
recipient.

2. The apparatus of claim 1, wherein the receiver
(209,212-216) is an optical receiver configured to
detect optical signals produced by the status indi-
cator  (210,211,220-222,220'-222',230-233,612-
614) of the portable medical device (101,101',300).

3. The apparatus of claim1 or 2, further comprising a
light source for illuminating the status indicator
(210,211,220-222,220'-222',230-233,612-614),
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wherein the light source is configured to allow the
optical receiver to detect a changed state of the sta-
tus indicator.

The apparatus of any one of claims 1 to 3, wherein
the sensing device (250,250'400,400") and circuit
are mounted in a housing (201,201") sized to re-
ceive the portable medical device (101,101',300).

The apparatus of any one of claims 1 to 3, wherein
the portable medical device (101,101',300) com-
prises a plurality of status indicators (210,211,220-
222,220'-222',230-233,612-614), wherein  the
sensing device (250,250'400,400') comprises a plu-
rality of receivers (209,212-216), each receiver cor-
responding to a different one of the plurality of sta-
tus indicators (210,211,220-222,220'-222',230-
233,612-614), and wherein at least one of the re-
ceivers (209,212-216) is positioned on the sensing
device (250,250'400,400') such that when the sens-
ing device (250,250'400,400') is positioned over the
portable medical device (101,101',300), the at least
one receiver (209,212-216) is aligned to receive
status information from the corresponding one of
the plurality of status indicators (210,211,220-222,
220'-222',230-233,612-614).

The apparatus of any one of claims 1 to 5, wherein
the receiver (209,212-216) is configured for detect-
ing audible signals produced by at least one status
indicator (210,211,220-222,220'-222',230-233,
612-614) of the portable medical device (101,101",
300).

The apparatus of any one of claims 1 to 6, wherein
the communication means (102) comprises an elec-
tronic light source configured to communicate an
operational state of the portable medical device
(101,101',300).

The apparatus of any one of claims 1 to 7, wherein
the communication means (102) is configured to
electronically communicate with at least one light,
wherein the light is activated or deactivated in re-
sponse to a state change of at least one status in-
dicator (210,211,220-222,220'-222',230-233,612-
614).

The apparatus of any one of claims 1 to 7, wherein
the communication means (102) is configured to
electronically communicate with a speaker system,
wherein the speaker system is configured to pro-
duce an audible tone when the circuit receives a
corresponding signal indicating a state change of
one corresponding status indicator (210,211,
220-222,220'-222',230-233,612-614).

10. The apparatus of any one of claims 1 to 9, further
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1.

12.

13.

14.

15.

comprising means for generating a visual alarm sig-
nal at the remote system in response to receiving
the communicated electronic signal.

The apparatus of any one of claims 1 to 10, further
comprising means for generating an audible alarm
signal at the remote system in response to receiving
the communicated electronic signal.

The apparatus of any one of claims 1 to 11, wherein
the communication means (102) comprises a liquid
crystal display configured to communicate an oper-
ational state of the portable medical device (101,
101',300).

A method for communicating status of a portable
medical device to a remote recipient, wherein the
method comprises:

- positioning a sensing device (250,250'400,
400") over the portable medical device (101,
101',300) such that a receiver (209,212-216) of
the sensing device (250,250'400,400") is
aligned with a visual display (110,611) of the
portable medical device (101,101',300);

- detecting with the receiver (209,212-216) at
least one state change in the visual display
(110,611) of the portable medical device
(101,101',300), wherein the state change indi-
cates the status of the portable medical device
(101,101',300);

- generating an electronic signal indicative of the
status of the portable medical device (101,101',
300); and

- communicating the electronic signal to the re-
mote recipient.

The method of claim 13, further comprising gener-
ating a visual alarm signal at the remote recipient
in response to receiving the communicated elec-
tronic signal.

The method of claim 13 or 14, further comprising
generating an audible alarm signal at the remote re-
cipient in response to receiving the communicated
electronic signal.

Patentanspriiche

1.

Gerat zum Ubertragen von Statusinformationen ei-
ner tragbaren medizinischen Vorrichtung zu einem
entfernten Rezipienten, wobei das Gerat aufweist:

eine Erfassungsvorrichtung (250,250',400,
400') mit einem Empfanger (209,212-216) zum
Detektieren einer Zustandsanderung in einem
Statusanzeiger (210,211,220-222,220'-222',
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230-233,612-614) der tragbaren medizini-
schen Vorrichtung (101, 101',300), wobei der
Empfénger (209,212-216) an der Erfassungs-
vorrichtung (250,250',400,400") derart konfigu-
riert ist, dass bei Positionierung der Erfas-
sungsvorrichtung (250,250',400, 400') Giber der
tragbaren medizinischen Vorrichtung (101,
101", 300) der Empfanger (209,212-216) zum
Detektieren der Zustandsanderung in dem Sta-
tusanzeiger (210,211,220-222,220'-222',230-
233,612-614) der tragbaren medizinischen
Vorrichtung (101,101',300) ausgerichtet ist;
und

- eine mitdem Empfanger (209,212-216) gekop-
pelte Ubertragungseinrichtung (102) zum
Ubertragen eines die detektierte Zustandsén-
derung des Statusanzeigers (210,211,220-
222,220'-222',230-233,612-614) anzeigenden
elektronischen Signals an den entfernten Rezi-
pienten.

Gerat nach Anspruch 1, bei der der Empfanger
(209,212-216) ein optischer Empfanger zum Detek-
tieren von von dem Statusanzeiger (210,211,
220-222,220'-222',230-233,612-614) der tragba-
ren medizinischen Vorrichtung (101,101',300) er-
zeugten optischen Signalen ist.

Gerat nach Anspruch 1 oder 2, ferner mit einer
Lichtquelle zum Beleuchten des Statusanzeigers
(210,211,220-222,220'-222',230-233, 612-614),
wobei es die Lichtquelle ermdglicht, dass der opti-
sche Empfénger einen verénderten Zustand des
Statusanzeigers detektiert.

Gerat nach einem der Anspriiche 1 bis 3, bei der
die Erfassungsvorrichtung (250,250',400,400') und
eine Schaltung in einem Gehause (201,201') einge-
baut sind, das zum Aufnehmen der tragbaren me-
dizinischen Vorrichtung (101,101',300) dimensio-
niert ist.

Gerat nach einem der Anspriiche 1 bis 3, bei der
die tragbare medizinische Vorrichtung (101,101,
300) mehrere Statusanzeiger (210, 211,220-222,
220'-222',230-233,612-614) aufweist, wobei die Er-
fassungsvorrichtung (250,250',400,400') mehrere
Empfanger (209,212-216) aufweist, von denen je-
der einem anderen Statusanzeiger der mehreren
Statusanzeiger (210,211,220-222,220'-222',230-
233,612-614) entspricht, und wobei mindestens ei-
ner der Empfanger (209,212-216) derart auf der Er-
fassungsvorrichtung (250,250',400,400") positio-
niertist, dass bei Positionierung der Erfassungsvor-
richtung (250,250', 400,400") Gber der tragbaren
medizinischen Vorrichtung (101,101',300) der min-
destens eine Empfanger (209,212-216) zum Emp-
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fangen von Statusinformationen von dem entspre-
chenden einen Statusanzeiger der mehreren Sta-
tusanzeiger (210,211,220-222,220'-222',230-233,
612-614) ausgerichtet ist.

Gerat nach einem der Anspriiche 1 bis 5, bei der
der Empfénger (209,212-216) zum Detektieren von
von mindestens einem Statusanzeiger (210,
211,220-222,220'-222',230-233,612-614) der trag-
baren medizinischen Vorrichtung (101,101',300) er-
zeugten horbaren Signalen vorgesehen ist.

Gerat nach einem der Anspriiche 1 bis 6, bei der
die Ubertragungseinrichtung (102) eine elektroni-
sche Lichtquelle zum Ubertragen eines Betriebszu-
stands der tragbaren medizinischen Vorrichtung
(101, 101',300) aufweist.

Gerat nach einem der Anspriiche 1 bis 7, bei der
die Ubertragungseinrichtung (102) zum elektroni-
schen Ubertragen unter Verwendung mindestens
eines Lichts vorgesehen ist, wobei das Licht in Re-
aktion auf eine Zustandsanderung des mindestens
einen Statusanzeigers (210,211,220-222,220'-
222',230-233,612-614) aktiviert oder deaktiviert
wird.

Gerat nach einem der Anspriiche 1 bis 7, bei der
die Ubertragungseinrichtung (102) zum elektroni-
schen Ubertragen unter Verwendung eines Laut-
sprechersystems vorgesehen ist, wobei das Laut-
sprechersystem dazu vorgesehen ist, einen hérba-
ren Ton zu erzeugen, wenn die Schaltung ein ent-
sprechendes Signal erhélt, das eine Zustandsan-
derung eines entsprechenden Statusanzeigers
(210,211,220-222,220'-222',230-233,612-614) an-
zeigt.

Gerat nach einem der Anspriiche 1 bis 9, ferner mit
einer Einrichtung zum Erzeugen eines sichtbaren
Alarmsignals an dem entfernten System in Reakti-
on auf das Empfangen des iibertragenen elektroni-
schen Signals.

Gerat nach einem der Anspriiche 1 bis 10, ferner
mit einer Einrichtung zum Erzeugen eines hérbaren
Alarmsignals an dem entfernten System in Reakti-
on auf das Empfangen des iibertragenen elektroni-
schen Signals.

Gerat nach einem der Anspriiche 1 bis 11, bei dem
die Ubertragungseinrichtung (102) eine Flissigkri-
stallanzeige zum Ubertragen eines Betriebszu-
stands der tragbaren medizinischen Vorrichtung
(101, 101',300) aufweist.

Verfahren zum Ubertragen eines Status einer trag-
baren medizinischen Vorrichtung zu einem entfern-
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ten Rezipienten, wobei das Verfahren folgende
Schritte umfasst:

- Positionieren einer Erfassungsvorrichtung
(250,250',400,400") Uber der tragbaren medizi-
nischen Vorrichtung (101,101',300), derart,
dass ein Empfénger (209,212-216) der Erfas-
sungsvorrichtung (250,250',400,400') mit einer
Sichtanzeige (110,611) der tragbaren medizini-
schen Vorrichtung (101,101',300) ausgerichtet
ist;

- Detektieren mindestens einer Zustandsande-
rung in der Sichtanzeige (110,611) der tragba-
ren medizinischen Vorrichtung (101, 101',300)
unter Verwendung des Empfangers (209,
212-216), wobei die Zustandsanderung den
Status der tragbaren medizinischen Vorrich-
tung (101,101',300) anzeigt;

- Erzeugen eines elektronischen Signals zum
Anzeigen des Status der tragbaren medizini-
schen Vorrichtung (101,101',300); und

- Ubertragen des elektronischen Signals zu dem
entfernten Rezipienten.

Verfahren nach Anspruch 13, ferner mit dem Schritt
des Erzeugens eines sichtbaren Alarmsignals an
dem entfernten Rezipienten in Reaktion auf das
Empfangen des Ubertragenen elektronischen Si-
gnals.

Verfahren nach Anspruch 13 oder 14, ferner mit
dem Schritt des Erzeugens eines hérbaren Alarm-
signals an dem entfernten Rezipienten in Reaktion
auf das Empfangen des Ubertragenen elektroni-
schen Signals.

Revendications

1.

Appareil permettant de communiquer des informa-
tions d'état d'un dispositif médical portable a un
destinataire éloigné, I'appareil comprenant :

- undispositif de détection (250, 250', 400, 400"
comportant un récepteur (209, 212-216) pour
détecter un changement d'état dans un indica-
teur d'état (210, 211, 220-222, 220'-222',
230-233, 612-614) du dispositif médical porta-
ble (101, 101", 300), dans lequel le récepteur
(209, 212-216) est configuré sur le dispositif de
détection (250, 250', 400, 400") de sorte que,
lorsque le dispositif de détection (250, 250/,
400, 400") est positionné sur le dispositif médi-
cal portable (101, 101", 300), le récepteur (209,
212-216) soit aligné pour détecter le change-
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1"

ment d'état dans l'indicateur d'état (210, 211,
220-222, 220'-222', 230-233, 612-614) du dis-
positif médical portable (101, 101", 300) ; et

- un moyen de communication (102) couplé au
récepteur (209, 212-216) pour communiquer
un signal électronique indicatif du changement
d'état détecté de l'indicateur d'état (210, 211,
220-222, 220'-222', 230-233, 612-614) au des-
tinataire éloigné.

Appareil selon la revendication 1, dans lequel le ré-
cepteur (209, 212-216) est un récepteur optique
configuré pour détecter les signaux optiques pro-
duits parl'indicateur d'état (210, 211, 220-222, 220'-
222', 230-233, 612-614) du dispositif médical por-
table (101, 101", 300).

Appareil selon la revendication 1 ou 2, comprenant
en outre une source de lumiére pour éclairer l'indi-
cateur d'état (210, 211, 220-222, 220'-222',
230-233, 612-614), dans lequel la source de lumié-
re est configurée pour permettre au récepteur opti-
que de détecter un état changé de l'indicateur
d'état.

Appareil selon I'une quelconque des revendications
1 a 3, dans lequel le dispositif de détection (250,
250", 400, 400") et un circuit sont montés dans un
logement (201, 201') dimensionné pour recevoir le
dispositif médical portable (101, 101", 300).

Appareil selon I'une quelconque des revendications
1 a 3, dans lequel le dispositif médical portable
(101, 101", 300) comprend une pluralité d'indica-
teurs d'état (210, 211, 220-222, 220'-222", 230-233,
612-614), dans lequel le dispositif de détection
(250, 250, 400, 400") comprend une pluralité de ré-
cepteurs (209, 212-216), chaque récepteur corres-
pondant a un indicateur d'état différent de la plura-
lit¢ d'indicateurs d'état (210, 211, 220-222, 220'-
222', 230-233, 612-614), et dans lequel au moins
un des récepteurs (209, 212-216) est positionné sur
le dispositif de détection (250, 250', 400, 400') de
sorte que, lorsque le dispositif de détection (250,
250", 400, 400'") est positionné sur le dispositif mé-
dical portable (101, 101", 300), le au moins un ré-
cepteur (209, 212-216) soit aligné pour recevoir les
informations d'état provenant de l'indicateur d'état
correspondant de la pluralité d'indicateurs d'état
(210, 211, 220-222, 220'-222', 230-233, 612-614).

Appareil selon l'une quelconque des revendications
1 a 5, dans lequel le récepteur (209, 212-216) est
configuré pour détecter des signaux audibles pro-
duits par au moins un indicateur d'état (210, 211,
220-222,220'-222', 230-233, 612-614) du dispositif
médical portable (101, 101", 300).
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Appareil selon I'une quelconque des revendications
1a6, dans lequel le moyen de communication (102)
comprend une source de lumiéere électronique con-
figurée pour communiquer un état de fonctionne-
ment du dispositif médical portable (101, 101", 300).

Appareil selon I'une quelconque des revendications
1a7,danslequel le moyen de communication (102)
est configuré pour communiquer électroniquement
avec au moins une lumiére, dans lequel la lumiére
est activée ou désactivée en réponse a un change-
ment d'état d'au moins un indicateur d'état (210,
211, 220-222, 220'-222', 230-233, 612-614).

Appareil selon I'une quelconque des revendications
1a7,danslequel le moyen de communication (102)
est configuré pour communiquer électroniquement
avec une enceinte acoustique, dans lequel I'encein-
te acoustique est configurée pour produire un son
audible lorsque le circuit recoit un signal correspon-
dantindiquant un changementd'état d'un indicateur
d'état correspondant (210, 211, 220-222, 220'-222',
230-233, 612-614).

Appareil selon I'une quelconque des revendications
149, comprenant en outre un moyen pour générer
un signal d'alarme visuel au niveau du systeme éloi-
gné en réponse a la réception du signal électroni-
que communiqué.

Appareil selon I'une quelconque des revendications
1410, comprenant en outre un moyen pour générer
un signal d'alarme audible pour le systéme éloigné
en réponse a la réception du signal électronique
communique.

Appareil selon I'une quelconque des revendications
1 a 11, dans lequel le moyen de communication
(102) comprend un affichage a cristaux liquides
configuré pour communiquer un état de fonctionne-
ment du dispositif médical portable (101, 101", 300).

Procédé permettant de communiquer I'état d'un dis-
positif médical portable & un destinataire éloigné,
dans lequel le procédé comprend :

- le positionnement d'un dispositif de détection
(250, 250', 400, 400") sur le dispositif médical
portable (101, 101", 300) de sorte qu'un récep-
teur (209, 212-216) du dispositif de détection
(250, 250', 400, 400" soit aligné avec un affi-
chage visuel (110, 611) du dispositif médical
portable (101, 101, 300) ;

- la détection avec le récepteur (209, 212-216)
d'au moins un changement d'état dans I'afficha-
ge visuel (110, 611) du dispositif médical porta-
ble (101,101, 300), dans lequel le changement
d'état indique I'état du dispositif médical porta-
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ble (101, 101", 300) ;

- la génération d'un signal électronique indicatif
de I'état du dispositif médical portable (101,
101", 300) ; et

- la communication du signal électronique au
destinataire éloigné.

Procédé selon la revendication 13, comprenant en
outre la génération d'un signal d'alarme visuel pour
le destinataire éloigné en réponse a la réception du
signal électronique communiqué.

Procédé selon la revendication 13 ou 14, compre-
nant en outre la génération d'un signal d'alarme
audible pour le destinataire éloigné en réponse a la
réception du signal électronique communiqué.
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