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Description

FIELD OF THE INVENTION

[0001] Embodiments of the present invention are di-
rected to sensor monitoring systems and methods. Spe-
cifically, embodiments of the present invention are direct-
ed to connecting sensor monitoring systems to automo-
bile electronics capable of initiating a communication
based on sensor data. Specifically, embodiments of the
presentinvention are directed to connecting sensor mon-
itoring systems to automobile electronics capable of lim-
iting a distance a user may travel in an automobile based
on sensor data. Specifically, embodiments of the present
invention are directed to connecting sensor monitoring
systems to automobile electronics capable of providing
a nearest destination for a user to travel to based on
sensor data.

BACKGROUND OF THE INVENTION

[0002] Diabetes is a disease in which the body does
not produce or properly use insulin. Approximately 13
million people in the United States have been diagnosed
with some form of diabetes. Type 1 diabetes results from
the body’s failure to produce insulin. Type 2 diabetes
results from insulin resistance in which the body fails to
properly use insulin. In order to effectively manage the
disease, diabetics must closely monitor and manage their
blood glucose levels through exercise, diet and medica-
tions. In particular, both Type 1 and Type 2 diabetics rely
on insulin delivery and blood glucose monitoring to con-
trol their diabetes.

[0003] Externalinfusion devices have been usedtode-
liver medication to a patient as generally described in
U.S. Pat. Nos. 6,554,798 and 6,551, 276. In addition to
delivering medication to a patient, other medical devices
have been used to determine body characteristics by ob-
taining a sample of bodily fluid. A variety of implantable
electrochemical sensors have been developed for de-
tecting and/or quantifying specific agents or composi-
tions in a patient’s blood. For instance, glucose sensors
have been developed for use in obtaining an indication
of blood glucose levels in a diabetic patient. Such read-
ings can be especially useful in monitoring and/or adjust-
ing atreatment regimen that typically includes the regular
administration of insulin to the patient. Thus, blood glu-
cosereadings are particularly useful inimproving medical
therapies with semi-automated medication infusion
pumps of the external type and/or implantable type.
[0004] Monitoring blood glucose levels plays an inte-
gral role in the management and control of diabetes. Fin-
ger stick measurements, glucose sensors, and monitors
have traditionally been used to check the blood glucose
levels of diabetic patients. In recent years, continuous
glucose monitoring systems have been developed utiliz-
ing the latest sensor technologies incorporating both im-
plantable and external sensors as generally described in
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U.S. Pat. No. 5,391,250 entitled, "Method of Fabricating
Thin Film Sensors", U.S. Pat. No. 6,484,046 entitled,
"Electrochemical Analyte Sensor", and U.S. Pat. Nos.
5,390,671, 5,568,806 and 5,586,553, entitled, "Transcu-
taneous Sensor Insertion Set". Newer systems deliver
the preciseness of finger stick measurements coupled
with the convenience of not having to repeatedly prick
the skin to obtain glucose measurements. These newer
systems provide the equivalent of over 200 finger stick
readings per day. Additionally, continuous glucose mon-
itoring systems allow physicians and patients to monitor
blood glucose trends of their body and suggest and de-
liver insulin based on each patient’s particular needs. Ac-
cordingly, physicians and medical device companies are
always searching for more convenient ways to keep di-
abetic patients aware of their blood glucose levels
throughout the day.

[0005] U.S. Patent Application No. 2006/0267781 A1
shows a device for monitoring different parameters of the
driver of a vehicle (including blood glucose) which is ca-
pable of directing the driver to the nearest rest stop, hos-
pital, restaurant, hotel or other locations. The system can
disable the vehicle or navigate the user to a safe stop.

SUMMARY OF THE INVENTION

[0006] The invention is as defined in claims 1 and 13.
Optional features are as set out in the dependent claims.
An automobile monitoring system to monitor user body
characteristics includes at least one sensor to monitor at
least one user body characteristic. The at least one sen-
sor is operatively coupled to a body of a user to monitor
the at least one user body characteristic while the user
is operating an automobile. The at least one user body
characteristicis atleast a glucose level of the user’s body.
At least one transmitter is operatively coupled to the at
least one sensor to communicate sensor data obtained
from the at least one sensor while the user is operating
the automobile. Automobile electronics are operatively
coupled to the at least one transmitter to receive sensor
data from the at least one sensor while the user is oper-
ating the automobile. The automobile electronics provide
the sensor data to the user while the user is operating
the automobile. A global positioning system (GPS) is op-
eratively coupled to the automobile electronics to deter-
mine a current location of the user. The automobile elec-
tronics limit the user from operating the automobile to
travel beyond a pre-programmed maximum permitted
distance from a pre-determined location, said distance
being based on the sensor data received from the at least
one sensor.

[0007] The automobile electronics may provide a rec-
ommended destination before or at the distance for the
user to travel to from the current location. The sensor
data may include historical sensor data of the at least
one user body characteristic. The sensor data received
from the atleast one sensor may indicate a hypoglycemic
or a hyperglycemic condition of the user. The automobile
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electronics may permit the user to operate the automobile
to travel beyond the distance to a second distance after
making a stop before or at the distance. At least one
monitor may be operatively coupled to the at least one
transmitter to receive the sensor data. The at least one
transmitter may communicate with the automobile elec-
tronics using at least one wireless protocol. The automo-
bile electronics may include at least one of a GPS navi-
gation system, a DVD entertainment system, an on-sys-
tem computer, or a stereo system. The automobile elec-
tronics may display sensor data to the user while the user
is operating the automobile.

[0008] The automobile electronics may include default
high blood glucose and low blood glucose thresholds for
the at least one glucose level while the user is operating
the automobile. The automobile electronics may prevent
ignition of the automobile when the sensor data is above
the high blood glucose threshold or below the low blood
glucose threshold. The automobile electronics may pro-
vide at least one warning when the sensor data is above
the high blood glucose threshold or below the low blood
glucose threshold while the user is operating the auto-
mobile. The automobile electronics may sound at least
one alarm when the sensor data is above the high blood
glucose threshold or below the low blood glucose thresh-
old while the user is operating the automobile. The at
least one alarm may provide at least one of audio, visual
or tactile indications. The at least one sensor may be
attached to the body of the user to sense the glucose
level in bodily and/or interstitial fluids of the user while
the user is operating the automobile. The at least one
sensor may be attached to the body of the user to sense
the glucose level on eithera continuous, near continuous,
or intermittent basis while the user is operating the auto-
mobile. The at least one sensor may be attached to the
body of the user to sense the glucose level on a real-time
basis while the user is operating the automobile. The
automobile electronics may provide a warning to the us-
er, while the automobile is in operation, to pull over the
automobile and check the sensor readings prior to con-
tinued operation of the automobile. The automobile elec-
tronics may include the ability to access a communication
technology that can send sensor data to an operational
center to obtain assistance for the user. The automobile
electronics may provide warnings of potential hypoglyc-
emic or hyperglycemic situations while the user is oper-
ating the automobile.

[0009] An automobile monitoring system to monitor us-
er body characteristics includes at least one sensor to
monitor at least one user body characteristic. The at least
one sensor is operatively coupled to a body of a user to
monitor the at least one user body characteristic while
the user is operating an automobile. The at least one
user body characteristic is at least a glucose level of the
user’s body. At least one transmitter is operatively cou-
pled to the at least one sensor to communicate sensor
data obtained from the at least one sensor while the user
is operating the automobile. Automobile electronics are
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operatively coupled to the at least one transmitter to re-
ceive sensor data from the at least one sensor while the
user is operating the automobile. The automobile elec-
tronics provide the sensor data to the user while the user
is operating the automobile. The automobile electronics
are further configured to allow the user to enter data rep-
resenting the destination of along drive, analyze patient’s
supplies, blood glucose history, and destination to rec-
ommend where the user should stop and take a break
and prevent the patient from resuming the drive until a
period of time has lapsed, thereby setting up multiple
waypoints to reach the destination safely. A global posi-
tioning system (GPS) is operatively coupled to the auto-
mobile electronics to determine a current location of the
user. The automobile electronics provide a nearest des-
tination from the current location of the user for the user
to travel to based on the sensor data received from the
at least one sensor.

[0010] The nearest destination may be one of a hos-
pital, a pharmacy, a medical office, a convenience store,
a market, arest stop, and a restaurant. Atleast one mon-
itor may be operatively coupled to the at least one trans-
mitter to receive the sensor data. The at least one trans-
mitter may communicate with the automobile electronics
using atleast one wireless protocol. The automobile elec-
tronics may include at least one of a GPS navigation sys-
tem, a DVD entertainment system, an on-system com-
puter, or a stereo system. The automobile electronics
may display sensor data to the user while the user is
operating the automobile.

[0011] The automobile electronics may include default
high blood glucose and low blood glucose thresholds for
the glucose level while the user is operating the automo-
bile. The automobile electronics may prevent ignition of
the automobile when the sensor data is above the high
blood glucose threshold or below the low blood glucose
threshold. The automobile electronics may provide at
least one warning when the sensor data is above the high
blood glucose threshold or below the low blood glucose
threshold while the user is operating the automobile. The
automobile electronics may sound at least one alarm
when the sensor data is above the high blood glucose
threshold or below the low blood glucose threshold while
the user is operating the automobile. The at least one
alarm may provide at least one of audio, visual or tactile
indications. The at least one sensor may be attached to
the body of the user to sense the glucose level in bodily
and/or interstitial fluids of the user while the user is op-
erating the automobile. The at least one sensor may be
attached to the body of the user to sense the glucose
level on either a continuous, near continuous, or inter-
mittent basis while the user is operating the automobile.
The at least one sensor may be attached to the body of
the user to sense the glucose level on a real-time basis
while the user is operating the automobile. The automo-
bile electronics may provide a warning to the user, while
the automobile is in operation, to pull over the automobile
and check the sensor readings prior to continued oper-
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ation of the automobile. The automobile electronics may
include the ability to access a communication technology
that can send sensor data to an operational center to
obtain assistance for the user. The sensor data received
from the at least one sensor may indicate a hypoglycemic
or a hyperglycemic condition of the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 illustrates a continuous glucose monitoring
system including a sensor, transmitter, and monitor.
FIG. 2 illustrates an automobile monitoring system
utilizing the glucose monitoring system of FIG. 1 ac-
cording to embodiments of the present invention.
FIG. 3 shows a block diagram of an automobile mon-
itoring system according to embodiments of the
present invention.

FIG. 4 shows a block diagram of an automobile mon-
itoring system .

FIG. 5 illustrates an automobile monitoring system
utilizing the glucose monitoring system of FIG. 1 ac-
cording to embodiments of the present invention.

DETAILED DESCRIPTION

[0013] As shown in the drawings for purposes of illus-
tration, the invention is embodied in a glucose monitoring
system for use with an automobile vehicle. In particular
embodiments of the invention, a real-time continuous glu-
cose monitoring system communicates with electronics
of an automobile to display real-time glucose sensor
measurements and provide information related to high
and low blood glucose levels to the patient in addition to
blood glucose related trends using graphs and other an-
alytical models. It will be recognized that further embod-
iments of the invention may be used with other types of
sensors to determine the levels of other agents, charac-
teristics or compositions, such as hormones, cholesterol,
medication concentrations, pH, oxygen saturation, viral
loads (e.g., HIV), heart rate, cardiac rhythm, or the like.
[0014] In particular embodiments of the invention, a
glucose monitoring system, as shown in FIG. 1, displays
real-time glucose values to the patient. In these embod-
iments, the glucose monitoring system includes a sensor
9 for measuring an agent such as blood glucose levels
and the like. In preferred embodiments, the sensor is a
subcutaneously inserted electrochemical sensor that
generates varying levels of electrical current proportional
to the amount of glucose in a person’s body. The current
readings can then be translated into a blood glucose val-
ue that is understandable to a user. Example of such a
sensor is described in U.S. Pat. No. 6,809,653 entitled,
"Telemetered Characteristic Monitor System And Meth-
od Of Using The Same". However, any type of glucose
sensor that can produce a glucose value would work with
the system described in Figure 1. In preferred embodi-
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ments, the sensor 9 includes a processing unit that trans-
lates the sensor readings into blood glucose readings.
The processing unitis then linked to a transmitter 7 which
would transmit the glucose values to a glucose monitor
5 that is capable of displaying the glucose values. In cer-
tain embodiments, the sensor and transmitter may be
integrated into one unit or the sensor may have a built-
in transmitter. The transmitter 7 provides the necessary
electronics to communicate the sensor data to the glu-
cose monitor 5. In still further embodiments, the trans-
mitter 7 attached to the sensor 9 may also serve as a
receiver to receive data from the monitor 5, a computer,
an external infusion device or the like. Example of a sen-
sor and transmitter combination may be found in com-
monly assigned U.S. Patent Application Pub. No. US
2009/0085768 A1 entitled "Glucose Sensor Transceiv-
er".

[0015] The monitor 5 may include an LCD to display
the sensor data. In other embodiments, the monitor 5
may include an alarm and/or multiple alarms that activate
when high and/or low blood glucose levels are detected.
These alarms may be in the form of audible, visual, and/or
tactile indications. In other embodiments, the alarms may
activate upon user programmed instances such as an
abnormal highs and/or lows in glucose levels for a par-
ticular time of the day.

[0016] In other embodiments, the glucose monitoring
system may be adapted to communicate to automobile
electronics. In particular embodiments, as shown in FIG.
2, the sensor 9 and transmitter 7 communicate directly
with automobile electronics 10 including GPS navigation
system, DVD entertainment system, on-system compu-
ter, stereo system or the like. In these embodiments, the
automobile electronics may function as the traditional
glucose monitor and display the sensor data to the patient
on the dashboard, LCD screen located in the automobile,
GPS navigation screen, DVD screen, stereo screen or
the like. In additional embodiments, the automobile elec-
tronics may include algorithms to display sensor derived
graphs and/or charts based on the patient’s sensor data.
[0017] Infurtherembodiments, as shownin FIG. 3, the
glucose sensor 20 and transmitter 30 may communicate
directly with the glucose monitor 40 and/or the automo-
bile electronics 50 as described above. In particular em-
bodiments, the transmitter may communicate using wire-
less protocols such as Bluetooth, Infrared, Radio Fre-
quency, 802.11a, 802.11b, 802.11g, or the like. The
transmitter may be equipped to handle multiple commu-
nication protocols and/or a single communication proto-
col. In still additional embodiments, the transmitter may
communicate with the glucose monitor and or automobile
electronics via a wired connection. The wire may either
run from the transmitter into the glucose monitor and/or
a portinstalled in the automobile’s dashboard, GPS nav-
igation system, DVD entertainment system, on-system
computer, stereo system or the like. The wired port may
use a standard computer connector port including serial,
parallel, USB, FireWire (IEEE 1394), or the like.



7 EP 2 278 910 B1 8

[0018] In additional embodiments, the glucose moni-
toring system may connect to the automobile electronics
using any of the communication protocols described
above. Inthese embodiments, the sensor and transmitter
may connect the moment the patient unlocks the auto-
mobile door, enters the automobile, places the key in the
ignition or the like. Upon connection, algorithms may be
in place that allow the automobile electronics to prevent
ignition of the automobile if sensor data indicates glucose
levels above and/or below particular threshold values.
Alternatively, in other embodiments, a warning may be
displayed to the patient on the monitor itself and/or the
automobile electronics notifying the user of high and/or
low values.

[0019] In other embodiments, the automobile electron-
ics may provide indications, data, graphs and/or trends
on the dashboard, LCD screen located in the automobile,
GPS navigation screen, DVD screen, stereo screen or
the like. In alternative embodiments, the automobile elec-
tronics may provide alarms based on factory and/or user
specified occurrences. Examples include high blood glu-
cose levels, low blood glucose levels and the like. The
alarms may come in the form of audio, visual, and/or
tactile indications.

[0020] In other embodiments, the glucose monitoring
system may provide warnings and/or alarms to the pa-
tient while the patient is operating the automobile. These
warnings and/or alarms may be based on high blood glu-
cose readings, low blood glucose readings, or the like.
In the event a warning and/or alarm is displayed to the
patient while the automobile is in operation, the patient
may be prompted to pull over the automobile and check
the sensor readings prior to continued operation of the
automobile. The safety factors associated with such a
system provide diabetic patients and the public with ad-
vanced warnings of potential hypo- and/or hyper-glyc-
emic situations.

[0021] In still further alternative embodiments, as
shown in FIG. 4, automobiles equipped with OnStar™
technology and/or any other similar communication pro-
tocols may transmit the sensor data to a central opera-
tional center. In particular, the transmitter 70, monitor 80
and/or the automobile electronics 90 may communicate
the sensor data to a central location 100. These locations
may be operational centers where an operator may assist
the patient with any medical emergencies based on high
and/or low blood glucose readings. In further embodi-
ments, the transmitter 70, monitor 80 and/or automobile
electronics 90 may transmit the sensor data to a specific
medical center allowing selected physicians to monitor
the sensor data, provide suggestions on treatment regi-
mens, and/or assist the patient with overcoming danger-
ously high or low blood glucose levels. In still additional
embodiments, the OnStar™ technology may be utilized
to contact the appropriate protective services based on
dangerously high and/or low blood glucose readings.
Paramedics, police and/or fire departments may be con-
tacted depending on the severity of the situation.
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[0022] In further embodiments, for vehicles not
equipped with OnStar™ type technology, the transmitter,
monitor and/or the automobile electronics may transmit
the data to a central location using standardized wireless
protocols including Wi-Fi™, GPS satellite, cellular net-
work, or the like.

[0023] An illustrative automobile monitoring system is
described in U.S. Pat. App. Pub. No. US 2007/0112261
A1, published May 17, 2007, to Enegren et al., and is
entitled, "Automobile Glucose Sensor Monitoring System
and Method for Using the Same.

[0024] FIG. 5illustrates an automobile monitoring sys-
tem utilizing the glucose monitoring system of FIG. 1 ac-
cording to embodiments of the presentinvention. Accord-
ing to embodiments of the present invention, physiolog-
ical monitoring systems, such as glucose monitoring sys-
tems, are connected to automobile electronics. Such
physiological systems include communication capabili-
ties to relay physiological data to handheld monitors
and/or automobile electronics. The connection allows
physiological information to be displayed on electronics
already residing in automobiles, including GPS systems,
DVD systems, on-system computers, stereos, Bluetooth
communication systems, and the like. Sensors may con-
nect to different types of motorized vehicles including
cars, boats, trucks, motorcycles, planes, and the like. The
sensors may be attached to the body of a user to sense,
for example, glucose levels in the bodily or interstitial
fluids of the user while the user is operating the automo-
bile. In addition, embodiments of the present invention
are applicable to other types of medical devices, and are
notlimited to sensors. Examples of other medical devices
include insulin infusion pumps, pacemakers, and the like.
[0025] Accordingtoembodiments ofthe presentinven-
tion, the monitoring systems may include predefined
thresholds of physiological values. The monitoring sys-
tem, for example, may be programmed with default high
and low blood glucose thresholds for identifying hyperg-
lycemic and/or hypoglycemic conditions. Based on these
thresholds, the sensor monitoring system may utilize, for
example, an automobile’s Bluetooth communication sys-
tem 10 to initiate a cellular telephone call through a paired
cellular/mobile phone 3, or similar communication de-
vice. A phone call may be placed to a caregiver, doctor,
hospital, police, ambulance, or the like. According to em-
bodiments of the present invention, a text message
(SMS) or e-mail may be sent using the Bluetooth-paired
cell phone 3 to a specific phone number or e-mail ad-
dress. Any suitable communication protocols other than
Bluetooth may be utilized, too. The voice call, text mes-
sage, and/or e-mail may be initiated, for example, when
the sensor data indicates that the user is in, or is ap-
proaching, an emergency medical condition and may re-
quire immediate medical attention.

[0026] Moreover, according to embodiments of the
present invention, program functions of medical devices
with the user, for example, monitoring systems such as
glucose sensor systems 9, may be adjusted by the driv-
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er/user of the vehicle using the automobile’s on-system
computer 10, i.e., Ford Motor Company’s SYNC™ sys-
tem. Alternatively, program functions may be adjusted
by the sensor monitoring system’s 9 handheld monitoring
device/controller 5 (if included). In other embodiments,
program functions may be adjusted by either device or
only one device. In still other embodiments, program
functions may be adjusted by a central server (see, e.g.,
central operational center 100 in FIG. 4 above) that com-
municates with the automobile through a built-in
GPS/safety system 10, similar to the OnStar™ or BMW
Assist™ systems.

[0027] Accordingto embodiments ofthe presentinven-
tion, a medical device with the user, for example, a glu-
cose sensor system 9, may link up with the automobile
on-system computer 10 (e.g., Ford’s SYNC™ system)
and utilize the on-system computer’s 10 microphone, for
example, for the user toissue voice commands to operate
and control the medical device with the user. For exam-
ple, if the medical device is an insulin infusion pump, the
user inside the car (be it the driver or passenger) may
issue a voice command through the on-system computer
10 to control and operate the insulin infusion pump (e.g.,
to deliver a bolus, display the status of the pump on the
display screen of the on-system computer 10, etc.) Ad-
ditionally, if the on-system computer 10 has a communi-
cation device (e.g., a paired cellular/mobile phone 3), the
on-system computer 10 may receive calls from people
remote from the user and the remote callers may also
issue voice commands to operate and control the medical
device with the user that is linked up with the on-system
computer 10. Alternatively, a Bluetooth (or any suitable
protocol) headset may be paired with a medical device,
e.g., an insulin infusion pump, and the user may also
issue voice commands to the medical device via the
headset.

[0028] Moreover, if the on-system computer 10 has a
communication interface (via cellular/mobile phone 3,
wireless modem, WiFi, GPS, radio, satellite, OnStar™,
etc.), others may also remotely access the medical de-
vice that is with the user linked up with the on-system
computer 10 to control and operate the medical device,
through for example, a Web site on the Internet, a PC, a
mobile phone, or the like.

[0029] Accordingtoembodiments ofthe presentinven-
tion, an automobile on-system computer 10 (e.g., Ford’'s
SYNC™ system) may control all functions of medical de-
vices and/or physiological sensors 9 in the vicinity of the
automobile. In these embodiments, the physiological
sensor 9 may not include a handheld monitor 5 for pro-
gramming. Instead, the physiological sensor 9 may in-
clude a communication device to communicate (or pair)
with an automobile on-system computer 10, and all sub-
sequent programming, control, and operation of the sen-
sor9is handled by the automobile’s computer system 10.
[0030] In still further embodiments, the sensor may al-
so include a handheld monitor 5, where programming
may take place by either a handheld monitor/controller
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5, the automobile on-system computer 10, or by either
device.

[0031] In some embodiments, communication be-
tween the physiological sensor 9 and the automobile
electronics 10 may be handled through wireless means.
In particularembodiments, no protocol conversionis nec-
essary because the physiological sensor 9 includes the
communication functionality that is already available in
the vehicle. These embodiments include Bluetooth-like
functionality (or similar standardized wireless protocols).
If the sensor 9 includes Bluetooth capability, for example,
the sensor 9 may communicate directly with the vehicle
without the need for protocol conversion.

[0032] In other embodiments, the sensor 9 communi-
cates directly with a USB receiver that receives data from
the sensor 9 via a proprietary communication protocol.
The USB receiver may plug directly into the automobile’s
on-system computer 10 to transfer data received from
the physiological sensor 9. In some embodiments, the
USB receiver functions as a wireless relay device by re-
ceiving data from a sensor 9 using a proprietary commu-
nication protocol, and then wirelessly sending the data
to the automobile using, for example, standard Bluetooth
connections. In other embodiments, the USB receiver
transfers the data directly through the USB connection
on the automobile on-system computer 10.

[0033] In some embodiments, a central server (see,
e.g., central operational center 100 in FIG. 4 above) may
include a patient’s sensor history and may transmit to
and display that data on the automobile’s built-in display
unit 10 (the navigation/GPS screen, the DVD screen, ve-
hicle information screen, and the like). In the case of a
glucose sensor 9, the central server may display blood
glucose values from, for example, the past two weeks.
Other time ranges may be available including the previ-
ous day extending all the way to previous years. Future
predicted blood glucose values may also be displayed
utilizing various blood glucose prediction algorithms and
the like. Descriptions of systems utilizing predictive blood
glucose algorithms may be found in U.S. Pat. No.
6,558,351 to Steil et al., entitled, "Closed Loop System
for Controlling Insulin Infusion”.

[0034] In other embodiments, the central server may
operate, program, and control the sensor monitoring sys-
tem 9 (or other nearby medical devices). In these em-
bodiments, the central server may adjust settings on a
device based on specific situations. Emergency control
may be required if the driver of the automobile enters into
a dangerous physical state based on readings received
from the sensors 9.

[0035] In some embodiments, if the automobile in-
cludes a GPS navigation system 12, the central server
may be able to locate the patient in times of emergency
situations -- i.e., if the patient goes into a hypo- or hyper-
glycemic state and can no longer control the vehicle
and/or respond to communications. In other instances,
if a patienttends to go hypoglycemic, the on-system com-
puter 10 may prevent the driver from traveling beyond a
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certain distance from a hospital, home, or other location.
These distance ranges and sensor thresholds may be
programmed by the patient, the doctor, or by the central
server. According to embodiments of the present inven-
tion, the automobile electronics 10 may provide a recom-
mended destination that is before, or at, the maximum
distance permitted for the user to drive based on at least
one of the sensor data received from the sensor 9, the
user’s current location, and the location of a particular
establishment, such as a hospital, doctor’s office, mar-
ket/convenience store, the homes of the user/rela-
tives/friends, restaurant, etc. Historical sensor data may
be takeninto accountto determine the distance permitted
for the user to drive. According to alternative embodi-
ments of the present invention, the automobile electron-
ics 10 may permit the user to operate the automobile to
travel beyond the maximum distance to a second dis-
tance after making a stop before or at the maximum dis-
tance (for example, making a "pit stop" for 15-minutes at
aconvenience store to take a break and buy some orange
juice). Multiple waypoints with breaks/pit stops in be-
tween may permit a user to travel a long distance safely
that would be otherwise not advisable for the user to un-
dertake.

[0036] In other embodiments, if the automobile also
includes Internet connectivity, the sensor readings may
be uploaded directly to an online patient management
tool (like Medtronic MiniMed's CarelLink® system).
Based on timing and patient readings, the automobile’s
on-system computer 10 may provide the patient with im-
portant information about his/her medical device usage.
Some information may include a reminder to order addi-
tional medical supplies. In further embodiments, the sys-
tem 10 may also recommend where to pick up the med-
ical devices by locating the patient via the automobile’s
GPS system 12.

[0037] Internet connectivity may be built into the auto-
mobile, similar to GPS navigation integration. Alterna-
tively, the driver of the vehicle may utilize an Internet
connection available on a cellular/mobile phone 3 to up-
load/download information online. In still other embodi-
ments, the cellular/mobile phone’s 3 Internet connection
may be tethered to the automobile electronics 10 for di-
rect integration (i.e., via a Bluetooth connection).
[0038] In further embodiments, the monitoring system
may use the GPS and/or Internet functionality to deter-
mine the location of the nearest hospital or restaurant.
In the case of a diabetic patient, if the monitoring system
senses that the patient needs additional insulin (hyper-
glycemic) or needs additional carbohydrates (hypoglyc-
emic), or has a medical or non-medical condition requir-
ing attention, the GPS navigation system 12 may be uti-
lized to locate the closest hospital, pharmacy, medical
office, convenience store, market, rest stop, or restau-
rant, etc., so the patient can act immediately. For exam-
ple, if the monitoring system determines that the user is
experiencing a hypoglycemic condition, it may prompt
the user to drive 0.3 miles down the same street to the

10

15

20

25

30

35

40

45

50

55

next convenience store and purchase some orange juice,
or the like.

[0039] Inotherembodiments of the invention, the mon-
itoring system -- when connected to automobile electron-
ics 10 -- may allow potential drivers to obtain a drivers
license. In some countries, for example, a person may
not obtain a driver’s license because they suffer from a
disease like diabetes. In such countries, the embodi-
ments described in the present application may allow
such individuals to obtain a driver’s license because the
automobile would only operate if the individual's moni-
tored physiological characteristics were in normal rang-
es. As an example, a diabetic could operate the automo-
bile so long as their blood glucose levels were in accept-
able ranges as identified by their continuous glucose
monitoring system, which is connected to the automobile
electronics 10.

[0040] In other embodiments, if the driver of the auto-
mobile were to undertake a long drive, the on-system
computer 10 may allow the patient to program the loca-
tion and recommend pit stops based on the patient’s
blood glucose history. The system may analyze the pa-
tient’s supplies, blood glucose history, and destination to
recommend where the patient should stop and take a
break. The patient may resume his/her journey after a
period of time has lapsed. As discussed above, the pa-
tient may set up multiple waypoints (to take breaks, eat,
etc.) to safely reach the ultimate destination.

[0041] In further embodiments, the monitoring system
and automobile electronics 10 may include various alerts
to identify specific conditions. In some embodiments, a
silent alert may activate and be transmitted to a central
server. These silent alerts include a reminder that the
patient needs to order new supplies, or may be simply a
status check on how the monitoring system is functioning.
In other embodiments, specific conditions may be mon-
itored based on predetermined doctor requests. Upon
receipt of the silent alerts, the central server may review
the received data and determine if additional action is
necessary. If additional action is necessary, the central
server may send a text message (SMS), or other com-
munication, to the patient, a doctor, the vehicle, or car-
egiver. In other embodiments, the central server may re-
quire the automobile electronics 10 to display a message
on the automobile’s display unit and/or on the sensor’s
monitor 5.

[0042] Instill further embodiments, standardized alerts
may be displayed on the automobile electronics’ 10 dis-
play units including high and low blood glucose levels
and the like. Again, other health conditions may be mon-
itored in these systems including heartrate, levels of oth-
er agents, characteristics or compositions, such as hor-
mones, cholesterol, medication concentrations, pH, ox-
ygen saturation, viral loads and the like.

[0043] The presently disclosed embodiments are to be
considered in all respects as illustrative and not restric-
tive, the scope of the invention being indicated by the
appended claims.
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Claims

An automobile monitoring system to monitor user
body characteristics, comprising:

atleast one sensor configured to monitor at least
one user body characteristic, wherein the at
least one sensoris operatively coupled to abody
of a user to monitor the at least one user body
characteristic while the user is operating an au-
tomobile, and the at least one user body char-
acteristic is at least a glucose level of the user’s
body;

at least one transmitter operatively coupled to
the at least one sensor and configured to com-
municate sensor data obtained from the at least
one sensor while the user is operating the auto-
mobile;

automobile electronics operatively coupled to
the at least one transmitter and configured to
receive sensor data from the at least one sensor
while the user is operating the automobile,
wherein the automobile electronics provide the
sensor data to the user while the user is oper-
ating the automobile; and

a global positioning system (GPS) operatively
coupled to the automobile electronics and con-
figured to determine a current location of the us-
er, characterized in that the automobile elec-
tronics, based on the sensor data received from
the at least one sensor, are configured to limit
the user from operating the automobile to travel
beyond a pre-programmed maximum permitted
distance from a pre-determined location.

The automobile monitoring system of claim 1, where-
in the automobile electronics are configured to pro-
vide arecommended destination before or at the dis-
tance for the user to travel to from the current loca-
tion.

The automobile monitoring system of claim 1, where-
in the sensor data further includes historical sensor
data of the at least one user body characteristic.

The automobile monitoring system of claim 1, where-
inthe automobile electronics are configured to permit
the user to operate the automobile to travel beyond
the distance to a second distance after making a stop
before or at the distance.

The automobile monitoring system of claim 1, further
including: at least one monitor operatively coupled
to the at least one transmitter and configured to re-
ceive the sensor data.

The automobile monitoring system of claim 1, where-
in the at least one transmitter is configured to com-
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municate with the automobile electronics using at
least one wireless protocol.

The automobile monitoring system of claim 1, where-
in the automobile electronics include at least one of
a GPS navigation system, a DVD entertainment sys-
tem, an on-system computer, or a stereo system,
and wherein the automobile electronics are config-
ured to display sensor data to the user while the user
is operating the automobile.

The automobile monitoring system of claim 1, where-
in the automobile electronics are programmed with
default high blood glucose and low blood glucose
thresholds for the at least one glucose level while
the user is operating the automobile, and the auto-
mobile electronics are further configured to prevent
ignition of the automobile when the sensor data is
above the high blood glucose threshold or below the
low blood glucose threshold, and optionally the au-
tomobile electronics are configured to provide at
least one warning when the sensor data is above the
high blood glucose threshold or below the low blood
glucose threshold while the user is operating the au-
tomobile.

The automobile monitoring system of claim 1, where-
in the at least one sensor is attached to the body of
the user to sense the glucose level in bodily fluids of
the user while the user is operating the automobile.

The automobile monitoring system of claim 1, where-
in the at least one sensor is attached to the body of
the user to sense the glucose level in interstitial fluid
contained in the body of the user while the user is
operating the automobile.

The automobile monitoring system of claim 1, where-
in the at least one sensor is attached to the body of
the user to sense the glucose level on either a con-
tinuous, near continuous, or intermittent basis while
the user is operating the automobile.

The automobile monitoring system of claim 1, where-
in the at least one sensor is attached to the body of
the user to sense the glucose level on a real-time
basis while the user is operating the automobile.

An automobile monitoring system to monitor user
body characteristics, comprising:

atleast one sensor configured to monitor atleast
one user body characteristic, wherein the at
leastone sensor is operatively coupled to a body
of a user to monitor the at least one user body
characteristic while the user is operating an au-
tomobile, and the at least one user body char-
acteristic is at least a glucose level of the user’s
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body;

at least one transmitter operatively coupled to
the at least one sensor and configured to com-
municate sensor data obtained from the at least
one sensor while the user is operating the auto-
mobile;

automobile electronics operatively coupled to
the at least one transmitter and configured to
receive sensor data from the at least one sensor
while the user is operating the automobile,
wherein the automobile electronics provide the
sensor data to the user while the user is oper-
ating the automobile; and

a global positioning system (GPS) operatively
coupled to the automobile electronics and con-
figured to determine a current location of the us-
er, wherein the automobile electronics are con-
figured to provide a nearest destination from the
current location of the user for the user to travel
based on the sensor data received from the at
least one sensor, characterized in that the au-
tomobile electronics are configured to allow the
user to enter data representing the destination
ofalong drive, analyze patient’s supplies, blood
glucose history, and destination to recommend
where the user should stop and take a break
and prevent the patient from resuming the drive
until a period of time has lapsed, thereby setting
up multiple waypoints to reach the destination
safely.

Patentanspriiche

Kraftfahrzeugiiberwachungssystem zum Uberwa-
chen von Kérpermerkmalen eines Benutzers, das
Folgendes umfasst:

mindestens einen Sensor, der konfiguriert ist,
um mindestens ein Korpermerkmal eines Be-
nutzers zu Uberwachen, wobei der mindestens
eine Sensor funktionsfahig mit einem Korper ei-
nes Benutzers verbunden ist, um das mindes-
tens eine Korpermerkmal eines Benutzers zu
Uberwachen, wahrend der Benutzer ein Kraft-
fahrzeug betreibt, und wobei das mindestens ei-
ne Kérpermerkmal eines Benutzers mindestens
ein Blutzuckerspiegel des Korpers des Benut-
zers ist;

mindestens einen Sender, der funktionsfahig
mit dem mindestens einen Sensor verbunden
ist und konfiguriert ist, um Sensordaten zu kom-
munizieren, die von dem mindestens einen Sen-
sor erhalten werden, wahrend der Benutzer das
Kraftfahrzeug betreibt;
Kraftfahrzeugelektronik, die funktionsfahig mit
dem mindestens einen Sender verbunden ist
und konfiguriert ist, um Sensordaten von dem
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mindestens einen Sensor zu empfangen, wah-
rend der Benutzer das Kraftfahrzeug betreibt,
wobei die Kraftfahrzeugelektronik die Sensor-
daten an den Benutzer liefert, wahrend der Be-
nutzer das Kraftfahrzeug betreibt; und

ein globales Positionierungssystem (GPS), das
funktionsfahig mit der Kraftfahrzeugelektronik
verbunden ist und konfiguriert ist, um eine aktu-
elle Position des Benutzers zu bestimmen, da-
durch gekennzeichnet, dass die Kraftfahrzeu-
gelektronik auf Grundlage der Sensordaten, die
von dem mindestens einen Sensor empfangen
werden, konfiguriert sind, um den Benutzer da-
hingehend einzuschréanken, dass er Kraftfahr-
zeug so betreibt, dass es Uber eine vorprogram-
mierte maximal zuldssige Entfernung von einer
vorher festgelegten Position hinausfahrt.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, wobei die Kraftfahrzeugelektronik konfiguriert ist,
um ein empfohlenes Ziel vor oder in der Entfernung
fir den Benutzer bereitzustellen, zu der er von der
aktuellen Position fahren kann.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, wobei die Sensordaten ferner Sensorverlaufsda-
ten von dem mindestens einen Kérpermerkmal ei-
nes Benutzers einschlielen.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, wobei die Kraftfahrzeugelektronik konfiguriert ist,
um es dem Benutzer zu ermdglichen das Kraftfahr-
zeug derart zu betreiben, dass es nach dem Anhal-
ten vor oder in der Entfernung Uber die Entfernung
zu einer zweiten Entfernung fahrt.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, das ferner Folgendes einschlieRt: mindestens ei-
nen Monitor, der funktionsfahig mit dem mindestens
einen Sender verbunden ist und konfiguriert ist, um
die Sensordaten zu empfangen.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, wobei der mindestens eine Sender konfiguriert ist,
um mit der Kraftfahrzeugelektronik unter Verwen-
dung von mindestens einem drahtlosen Protokoll zu
kommunizieren.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, wobei die Kraftfahrzeugelektronik mindestens ein
GPS-Navigationssystem, ein DVD-Unterhaltungs-
system, einen On-System-Computer oder ein Ste-
reosystem einschliel3t, und wobei die Kraftfahrzeu-
gelektronik konfiguriert ist, um dem Benutzer Sens-
ordaten anzuzeigen, wahrend der Benutzer das
Kraftfahrzeug betreibt.

Kraftfahrzeugiiberwachungssystem nach Anspruch
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1, wobei die Kraftfahrzeugelektronik mit standard-
maRig hohen Blutzucker- und niedrigen Blutzucker-
grenzwerten fir den mindestens einen Blutzucker-
spiegel programmiert ist, wahrend der Benutzer das
Kraftfahrzeug betreibt, und die Kraftfahrzeugelektro-
nik fernerkonfiguriertist, um eine Zindung des Kraft-
fahrzeugs zu verhindern, wenn die Sensordaten
Uber dem hohen Blutzuckergrenzwert oder unter
dem niedrigen Blutzuckergrenzwert liegen, und die
Kraftfahrzeugelektronik wahlweise konfiguriert ist,
um mindestens eine Warnung bereitzustellen, wenn
die Sensordaten Giber dem hohen Blutzuckergrenz-
wert oder unter dem niedrigen Blutzuckergrenzwert
liegen, wahrend der Benutzer das Kraftfahrzeug be-
treibt.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, wobei der mindestens eine Sensor an dem Kérper
des Benutzers angebracht ist, um den Blutzucker-
spiegel in Kérperflissigkeiten des Benutzers zu er-
fassen, wahrend der Benutzer das Kraftfahrzeug be-
treibt.

Kraftfahrzeugiberwachungssystem nach Anspruch
1, wobei der mindestens eine Sensor an dem Kérper
des Benutzers angebracht ist, um den Blutzucker-
spiegel in interstitieller Flissigkeit, die in dem Kérper
des Benutzers enthalten ist, zu erfassen, wahrend
der Benutzer das Kraftfahrzeug betreibt.

Kraftfahrzeugiberwachungssystem nach Anspruch
1, wobei der mindestens eine Sensor an dem Kdrper
des Benutzers angebracht ist, um den Blutzucker-
spiegel auf einer kontinuierlichen, einer nahezu kon-
tinuierlichen oder einer intermittierenden Basis zu
erfassen, wahrend der Benutzer das Kraftfahrzeug
betreibt.

Kraftfahrzeugiiberwachungssystem nach Anspruch
1, wobei der mindestens eine Sensor an dem Kdrper
des Benutzers angebracht ist, um den Blutzucker-
spiegel auf einer Echtzeitbasis zu erfassen, wahrend
der Benutzer das Kraftfahrzeug betreibt.

Kraftfahrzeugiiberwachungssystem zum Uberwa-
chen von Kérpermerkmalen eines Benutzers, das
Folgendes umfasst:

mindestens einen Sensor, der konfiguriert ist,
um mindestens ein Kérpermerkmal eines Be-
nutzers zu Uberwachen, wobei der mindestens
eine Sensor funktionsfahig mit einem Korper ei-
nes Benutzers verbunden ist, um das mindes-
tens eine Korpermerkmal eines Benutzers zu
Uberwachen, wahrend der Benutzer ein Kraft-
fahrzeug betreibt, und wobei das mindestens ei-
ne Kérpermerkmal eines Benutzers mindestens
ein Blutzuckerspiegel des Korpers des Benut-

10

15

20

25

30

35

40

45

50

55

10

zers ist;

mindestens einen Sender, der funktionsfahig
mit dem mindestens einen Sensor verbunden
ist und konfiguriert ist, um Sensordaten zu kom-
munizieren, die von dem mindestens einen Sen-
sor erhalten werden, wahrend der Benutzer das
Kraftfahrzeug betreibt;

Kraftfahrzeugelektronik, die funktionsfahig mit
dem mindestens einen Sender verbunden ist
und konfiguriert ist, um Sensordaten von dem
mindestens einen Sensor zu empfangen, wah-
rend der Benutzer das Kraftfahrzeug betreibt,
wobei die Kraftfahrzeugelektronik die Sensor-
daten an den Benutzer liefert, wahrend der Be-
nutzer das Kraftfahrzeug betreibt; und

ein globales Positionierungssystem (GPS), das
funktionsfahig mit der Kraftfahrzeugelektronik
verbunden ist und konfiguriert ist, um eine aktu-
elle Position des Benutzers zu bestimmen, wo-
bei die Kraftfahrzeugelektronik konfiguriert ist,
um ein nachstgelegenes Ziel von der aktuellen
Position des Benutzers bereitzustellen, zu dem
der Benutzer auf der Grundlage der von dem
mindestens einen Sensor empfangenen Sens-
ordaten gelangen kann, dadurch gekenn-
zeichnet, dass die Kraftfahrzeugelektronik
konfiguriert ist, um dem Benutzer die Eingabe
von Daten, die ein Ziel einer langen Fahrt dar-
stellen, zu ermdglichen, Versorgungsmittel,
Blutzuckerverlauf und Ziel des Patienten zu
analysieren, um dem Benutzer zu empfehlen,
wo der Benutzer anhalten und eine Pause ma-
chen sollte, und um den Benutzer daran zu hin-
dern, die Fahrt wieder aufzunehmen, bis ein
Zeitraum verstrichen ist, wodurch mehrere
Wegpunkte eingerichtet werden, um das Ziel si-
cher zu erreichen.

Revendications

Systéme automobile de surveillance pour surveiller
des caractéristiques corporelles d’'un utilisateur,
comprenant :

au moins un capteur configuré pour surveiller
aumoins une caractéristique corporelle d'un uti-
lisateur, dans lequel 'au moins un capteur est
couplé fonctionnellement au corps d’un utilisa-
teur pour surveiller 'au moins une caractéristi-
que corporelle d’'un utilisateur alors que I'utilisa-
teur conduit une automobile, et I'au moins une
caractéristique corporelle d’un utilisateur est au
moins un taux de glucose du corps de
I'utilisateur ;

au moins un émetteur couplé fonctionnellement
a I'au moins un capteur et configuré pour com-
muniquer des données de capteur obtenues a
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partir de I'au moins un capteur alors que ['utili-
sateur conduit I'automobile ;

une électronique de bord couplée fonctionnel-
lement a 'au moins un émetteur et configurée
pour recevoir des données de capteur a partir
de 'au moins un capteur alors que l'utilisateur
conduit 'automobile, dans lequel I'électronique
de bord fournit les données de capteur a I'utili-
sateur alors que [lutilisateur conduit
'automobile ; et

un systeme de positionnement global (GPS)
couplé fonctionnellement a I'électronique de
bord et configuré pour déterminer une localisa-
tion actuelle de l'utilisateur, caractérisé en ce
que |'électronique de bord, sur la base des don-
nées de capteur recues de I'au moins un cap-
teur, est configurée pour empécher l'utilisateur
de conduire 'automobile pour se déplacer au-
dela d’'une distance autorisée maximale pré-
programmeée par rapporta un emplacement pré-
déterminé.

Systeme automobile de surveillance selon la reven-
dication 1, dans lequel I'électronique de bord est con-
figurée pour fournir une destination recommandée
avant, ou au niveau de, la distance a laquelle I'utili-
sateur doit se rendre a partir de la localisation ac-
tuelle.

Systeme automobile de surveillance selon la reven-
dication 1, dans lequel les données de capteur in-
cluent en outre un historique de données de capteur
de I'au moins une caractéristique corporelle d’un uti-
lisateur.

Systeme automobile de surveillance selon la reven-
dication 1, dans lequel I'électronique de bord est con-
figurée pour permettre a l'utilisateur de conduire
'automobile pour se rendre au-dela d’'une distance
jusqu’a une deuxieme distance apres avoir fait un
arrét avant ou au niveau de la distance.

Systeme automobile de surveillance selon la reven-
dication 1, incluant en outre : au moins un moniteur
couplé fonctionnellement a 'au moins un émetteur
et configuré pour recevoir les données de capteur.

Systeme automobile de surveillance selon la reven-
dication 1, dans lequel 'au moins un émetteur est
configuré pour communiquer avec I'électronique de
bord en utilisant au moins un protocole sans fil.

Systeme automobile de surveillance selon la reven-
dication 1, dans lequel I'électronique de bord inclut
au moins I'un parmi un systéme de navigation GPS,
un systéme de divertissement DVD, un ordinateur
intégré au systeme, ou un systéme stéréo, et dans
lequel I'électronique de bord est configurée pour af-
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ficher des données de capteur a I'utilisateur alors
que l'utilisateur conduit 'automobile.

Systéme automobile de surveillance selon la reven-
dication 1, danslequelI’électronique de bord est pro-
grammeée avec des seuils par défaut de glycémie
élevée et de glycémie basse pour I'au moins un taux
de glucose alors que I'utilisateur conduit 'automobi-
le, et I'électronique de bord est configurée en outre
pour empécher un allumage de 'automobile lorsque
les données de capteur sont supérieures au seuil de
glycémie élevée ou en dessous du seuil de glycémie
basse, et éventuellement I'électronique de bord est
configurée pour fournir au moins un avertissement
lorsque les données de capteur sont au-dessus du
seuil de glycémie élevée ou en dessous du seuil de
glycémie basse alors que I'utilisateur conduit I'auto-
mobile.

Systéme automobile de surveillance selon la reven-
dication 1, dans lequel I'au moins un capteur est fixé
au corps de I'utilisateur pour détecter le taux de glu-
cose dans des fluides corporels de I'utilisateur alors
que l'utilisateur conduit 'automobile.

Systéme automobile de surveillance selon la reven-
dication 1, dans lequel I'au moins un capteur est fixé
au corps de I'utilisateur pour détecter le taux de glu-
cose dans un liquide interstitiel contenu dans le
corps de l'utilisateur alors que l'utilisateur conduit
I'automobile.

Systéme automobile de surveillance selon la reven-
dication 1, dans lequel I'au moins un capteur est fixé
au corps de I'utilisateur pour détecter le taux de glu-
cose sur une base soit continue, soit pratiquement
continue, soitintermittente alors que I'utilisateur con-
duit I'automobile.

Systéme automobile de surveillance selon la reven-
dication 1, dans lequel I'au moins un capteur est fixé
au corps de I'utilisateur pour détecter le taux de glu-
cose sur une base en temps réel alors que I'utilisa-
teur conduit I'automobile.

Systéme automobile de surveillance pour surveiller
des caractéristiques corporelles d’'un utilisateur,
comprenant :

au moins un capteur configuré pour surveiller
aumoins une caractéristique corporelle d'un uti-
lisateur, dans lequel 'au moins un capteur est
couplé fonctionnellement au corps d’un utilisa-
teur pour surveiller 'au moins une caractéristi-
que corporelle d’un utilisateur alors que I'utilisa-
teur conduit une automobile, et I'au moins une
caractéristique corporelle d’un utilisateur est au
moins un taux de glucose du corps de
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l'utilisateur ;

au moins un émetteur couplé fonctionnellement
a I'au moins un capteur et configuré pour com-
muniquer des données de capteur obtenues a
partir de I'au moins un capteur alors que I'utili-
sateur conduit I'automobile ;

une électronique de bord couplée fonctionnel-
lement a 'au moins un émetteur et configurée
pour recevoir des données de capteur a partir
de 'au moins un capteur alors que l'utilisateur
conduit 'automobile, dans lequel I'électronique
de bord fournit les données de capteur a I'utili-
sateur alors que [lutilisateur conduit
'automobile ; et

un systeme de positionnement global (GPS)
couplé fonctionnellement a I'électronique de
bord et configuré pour déterminer une localisa-
tion actuelle de I'utilisateur, dans lequel I'élec-
tronique de bord est configurée pour fournir une
destination la plus proche par rapport a la loca-
lisation actuelle de I'utilisateur vers laquelle I'uti-
lisateur doit se rendre sur la base de données
de capteur regues a partir de I'au moins un cap-
teur, caractérisé en ce que I'électronique de
bord est configurée pour permettre a I'utilisateur
d’introduire des données représentant la desti-
nation d’un long trajet, analyser des fournitures
du patient, un historique de glycémie et une des-
tination pour recommander I'endroit ou I'utilisa-
teurdoits’arréter et faire une pause etempécher
le patient de reprendre la conduite avant qu’une
période de temps ne se soit écoulée, en établis-
sant de ce fait plusieurs points de cheminement
pour atteindre la destination de fagon s(re.

10

15

20

25

30

35

40

45

50

55

12

22



Monitor

EP 2

278 910 B1

7

L

Transmitter Sensor

Monitor

FIGURE 1

7

________ Transmitter Sensor

/ Ve

10

yd

Automobile
Electronics

FIGURE 2

13




EP 2 278 910 B1

40 30
/ / ?
7 /
Monitor | | Transmitter Sensor
50
i .
i Automobile
[ Electronics
FIGURE 3
100
Central /
Operational
o= mmmmmmmmeeee [T Center [
| | |
| | i
. | |
i 80 | 70 i
/ | 60 !
I |
| |
i / i
7 / i
|
. |
Monitor | Transmitter Sensor |
|
! 90
|
|
i | /
! .
FIGURE 4 :l Automobile

14

Electronics




Monitor

EP 2 278 910 B1

7

Transmitter Sensor

e ya

Mobile

Phone
3

10

yd

Automobile
Electronics

GPS 12

FIGURE 5

15




EP 2 278 910 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 6554798 B [0003] .« US 5586553 A [0004]
«  US 6551276 B [0003] «  US 20060267781 A1 [0005]

«  US 5391250 A [0004] «  US 6809653 B [0014]

«  US 6484046 B [0004] «  US 20090085768 A1 [0014]

«  US 5390671 A [0004] «  US 20070112261 A1, Enegren [0023]
«  US 5568806 A [0004] .« US 6558351 B, Steil [0033]

16



patsnap

ERATROF) REEBENRS
DF(RE)F EP2278910B1 DF(E)A 2019-01-02
RiES EP2009739424 RiEHR 2009-04-16

FRIERB(RFR)A(E) ERORFREELF
PMEAIT NS

RIB(ERR)AGE) MEDTRONIC MINIMED INC.
HER , AJIT S.

BT E(E RN A(E) MEDTRONIC MINIMED INC.
YHER , AJIT S.

[FRIRBAA ENEGREN BRADLEY J
PATEL HIMANSHU
MADZAR BOGDAN
YOON RICHARD K

RBAAN ENEGREN, BRADLEY, J.
PATEL, HIMANSHU
MADZAR, BOGDAN
YOON, RICHARD, K.

IPCH S A61B5/00 B60K28/06

CPCH%S AG61B5/0031 A61B5/1112 A61B5/14532 A61B5/1468 A61B5/1473 A61B2560/045 B60K28/063 B60K28
/066

L A 61/048423 2008-04-28 US

12/423964 2009-04-15 US
12/423976 2009-04-15 US
12/424010 2009-04-15 US

H 20 FF 30k EP2278910B8

EP2278910A1
NS Espacenet
WE(®) | :
—RATKRAR SRS E SR REAEES— MR, AT | °
WRED—ANAP S RE. FRAE D —ME RS TR e E A onier P

HEH , LERPRESENERIEE D — A AP BT, TH—
AAFSBBIELRAF SENEEEAE. TL—AREBTRE
WBATED—MERBE | LWERAFBREAENEREMNED — MBS FIGURE 1

REBNEBBEE., SELTRETREBERIEL N R5TE , I

ERPBRESERNED —MEBBEKREBRERE, AERTRER ,

AFRESEN AP REEBENE. 2REURE (GPS) TRk 7 ,
WBATAERTFREUBEAFNLNCE. SELTFREETME i S B

D — AN BRI 1 BB BRI IR 51 A P IR MR TE LU — R ' = 10

Automobile
Electronics

FIGURE 2


https://share-analytics.zhihuiya.com/view/5b2255b9-b0e8-4de9-8d64-55913ff08742
https://worldwide.espacenet.com/patent/search/family/041214459/publication/EP2278910B1?q=EP2278910B1

