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Description

[0001] Analyte, e.g., glucose monitoring systems in-
cluding continuous and discrete monitoring systems gen-
erally include a small, lightweight battery powered and
microprocessor controlled system which is configured to
detect signals proportional to the corresponding meas-
ured glucose levels using an electrometer, and RF sig-
nals to transmit the collected data. One aspect of certain
analyte monitoring systems include a transcutaneous or
subcutaneous analyte sensor configuration which is, for
example, partially mounted on the skin of a subject whose
analyte level is to be monitored. The sensor cell may use
a two or three-electrode (work, reference and counter
electrodes) configuration driven by a controlled potential
(potentiostat) analog circuit connected through a contact
system.
[0002] The analyte sensor may be configured so that
a portion thereof is placed under the skin of the patient
so as to detect the analyte levels of the patient, and an-
other portion of segment of the analyte sensor that is in
communication with the transmitter unit. The transmitter
unit is configured to transmit the analyte levels detected
by the sensor over a wireless communication link such
as an RF (radio frequency) communication link to a re-
ceiver/monitor unit. The receiver/monitor unit performs
data analysis, among others on the received analyte lev-
els to generate information pertaining to the monitored
analyte levels. To provide flexibility in analyte sensor
manufacturing and/or design, among others, tolerance
of a larger range of the analyte sensor sensitivities for
processing by the transmitter unit is desirable.
[0003] In view of the foregoing, it would be desirable
to have a method and system for providing data process-
ing and control for use in medical telemetry system such
as, for example, analyte monitoring systems.

SUMMARY OF THE INVENTION

[0004] The state of the art is exemplified by the docu-
ment US 2004/167801 A1. The invention is defined in
the independent claim 1.
[0005] WO 2007/007459 discloses a glucose monitor-
ing device adapted to estimate a glucose level on the
basis of a signal from an optical sensor, a temperature
signal obtained from the measured subject and a signal
of ambient temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 illustrates a block diagram of a data monitoring
and management system for practicing one or more
embodiments of the present invention;
FIG. 2 is a block diagram of the transmitter unit of
the data monitoring and management system shown
in FIG. 1 in accordance with one embodiment of the

present invention;
FIG. 3 is a block diagram of the receiver/monitor unit
of the data monitoring and management system
shown in FIG. 1 in accordance with one embodiment
of the present invention;
FIGS. 4A-4B illustrate a perspective view and a cross
sectional view, respectively of an analyte sensor in
accordance with one embodiment of the present in-
vention;
FIG. 5 is a flowchart illustrating ambient temperature
compensation routine for determining on-skin tem-
perature information in accordance with one embod-
iment of the present invention;
FIG. 6 is a flowchart illustrating digital anti-aliasing
filtering routing in accordance with one embodiment
of the present invention;
FIG. 7 is a flowchart illustrating actual or potential
sensor insertion or removal detection routine in ac-
cordance with one embodiment of the present inven-
tion;
FIG. 8 is a flowchart illustrating receiver unit process-
ing corresponding to the actual or potential sensor
insertion or removal detection routine of FIG. 7 in
accordance with one embodiment of the present in-
vention;
FIG. 9 is a flowchart illustrating data processing cor-
responding to the actual or potential sensor insertion
or removal detection routine in accordance with an-
other embodiment of the present invention;
FIG. 10 is a flowchart illustrating a concurrent pas-
sive notification routine in the data receiver/monitor
unit of the data monitoring and management system
of FIG. 1 in accordance with one embodiment of the
present invention.

DETAILED DESCRIPTION

[0007] As described in further detail below, in accord-
ance with the various embodiments of the present inven-
tion, there is provided a method and apparatus for pro-
viding data processing and control for use in a medical
telemetry system. In particular, within the scope of the
present invention, there are provided method and system
for providing data communication and control for use in
a medical telemetry system such as, for example, a con-
tinuous glucose monitoring system.
[0008] FIG. 1 illustrates a data monitoring and man-
agement system such as, for example, analyte (e.g., glu-
cose) monitoring system 100 in accordance with one em-
bodiment of the present invention. The subject invention
is further described primarily with respect to a glucose
monitoring system for convenience and such description
is in no way intended to limit the scope of the invention.
It is to be understood that the analyte monitoring system
may be configured to monitor a variety of analytes, e.g.,
lactate, and the like.
[0009] Analytes that may be monitored include, for ex-
ample, acetyl choline, amylase, bilirubin, cholesterol,
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chorionic gonadotropin, creatine kinase (e.g., CK-MB),
creatine, DNA, fructosamine, glucose, glutamine, growth
hormones, hormones, ketones, lactate, peroxide, pros-
tate-specific antigen, prothrombin, RNA, thyroid stimu-
lating hormone, and troponin. The concentration of
drugs, such as, for example, antibiotics (e.g., gentamicin,
vancomycin, and the like), digitoxin, digoxin, drugs of
abuse, theophylline, and warfarin, may also be moni-
tored.
[0010] The analyte monitoring system 100 includes a
sensor 101, a transmitter unit 102 coupled to the sensor
101, and a primary receiver unit 104 which is configured
to communicate with the transmitter unit 102 via a com-
munication link 103. The primary receiver unit 104 may
be further configured to transmit data to a data processing
terminal 105 for evaluating the data received by the pri-
mary receiver unit 104. Moreover, the data processing
terminal in one embodiment may be configured to receive
data directly from the transmitter unit 102 via a commu-
nication link 106 which may optionally be configured for
bi-directional communication.
[0011] Also shown in FIG. 1 is a secondary receiver
unit 106 which is operatively coupled to the communica-
tion link and configured to receive data transmitted from
the transmitter unit 102. Moreover, as shown in the Fig-
ure, the secondary receiver unit 106 is configured to com-
municate with the primary receiver unit 104 as well as
the data processing terminal 105. Indeed, the secondary
receiver unit 106 may be configured for bi-directional
wireless communication with each of the primary receiver
unit 104 and the data processing terminal 105. As dis-
cussed in further detail below, in one embodiment of the
present invention, the secondary receiver unit 106 may
be configured to include a limited number of functions
and features as compared with the primary receiver unit
104. As such, the secondary receiver unit 106 may be
configured substantially in a smaller compact housing or
embodied in a device such as a wrist watch, for example.
Alternatively, the secondary receiver unit 106 may be
configured with the same or substantially similar func-
tionality as the primary receiver unit 104, and may be
configured to be used in conjunction with a docking cradle
unit for placement by bedside, for night time monitoring,
and/or bi-directional communication device.
[0012] Only one sensor 101, transmitter unit 102, com-
munication link 103, and data processing terminal 105
are shown in the embodiment of the analyte monitoring
system 100 illustrated in FIG. 1. However, it will be ap-
preciated by one of ordinary skill in the art that the analyte
monitoring system 100 may include one or more sensor
101, transmitter unit 102, communication link 103, and
data processing terminal 105. Moreover, within the scope
of the present invention, the  analyte monitoring system
100 may be a continuous monitoring system, or semi-
continuous, or a discrete monitoring system. In a multi-
component environment, each device is configured to be
uniquely identified by each of the other devices in the
system so that communication conflict is readily resolved

between the various components within the analyte mon-
itoring system 100.
[0013] The sensor 101 is physically positioned in or on
the body of a user whose analyte level is being monitored.
The sensor 101 may be configured to continuously sam-
ple the analyte level of the user and convert the sampled
analyte level into a corresponding data signal for trans-
mission by the transmitter unit 102. In one embodiment,
the transmitter unit 102 is coupled to the sensor 101 so
that both devices are positioned on the user’s body, with
at least a portion of the analyte sensor 101 positioned
transcutaneously under the skin layer of the user. The
transmitter unit 102 performs data processing such as
filtering and encoding on data signals, each of which cor-
responds to a sampled analyte level of the user, for trans-
mission to the primary receiver unit 104 via the commu-
nication link 103.
[0014] In one embodiment, the analyte monitoring sys-
tem 100 is configured as a one-way RF communication
path from the transmitter unit 102 to the primary receiver
unit 104. In such embodiment, the transmitter unit 102
transmits the sampled data signals received from the
sensor 101 without acknowledgement from the primary
receiver unit 104 that the transmitted sampled data sig-
nals have been received. For example, the transmitter
unit 102 may be configured to transmit the encoded sam-
pled data signals at a fixed rate (e.g., at one minute in-
tervals) after the completion of the initial power on pro-
cedure. Likewise, the primary receiver unit 104 may be
configured to detect such transmitted encoded sampled
data signals at predetermined time intervals. Alternative-
ly, the analyte monitoring system 100 may be configured
with a bi-directional RF (or otherwise) communication be-
tween the transmitter unit 102 and the primary receiver
unit 104.
[0015] Additionally, in one aspect, the primary receiver
unit 104 may include two sections. The first section is an
analog interface section that is configured to communi-
cate with the transmitter unit 102 via the communication
link 103. In one embodiment, the analog interface section
may include an RF receiver and an  antenna for receiving
and amplifying the data signals from the transmitter unit
102, which are thereafter, demodulated with a local os-
cillator and filtered through a band-pass filter. The second
section of the primary receiver unit 104 is a data process-
ing section which is configured to process the data sig-
nals received from the transmitter unit 102 such as by
performing data decoding, error detection and correction,
data clock generation, and data bit recovery.
[0016] In operation, upon completing the power-on
procedure, the primary receiver unit 104 is configured to
detect the presence of the transmitter unit 102 within its
range based on, for example, the strength of the detected
data signals received from the transmitter unit 102 or a
predetermined transmitter identification information. Up-
on successful synchronization with the corresponding
transmitter unit 102, the primary receiver unit 104 is con-
figured to begin receiving from the transmitter unit 102
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data signals corresponding to the user’s detected analyte
level. More specifically, the primary receiver unit 104 in
one embodiment is configured to perform synchronized
time hopping with the corresponding synchronized trans-
mitter unit 102 via the communication link 103 to obtain
the user’s detected analyte level.
[0017] Referring again to FIG. 1, the data processing
terminal 105 may include a personal computer, a portable
computer such as a laptop or a handheld device (e.g.,
personal digital assistants (PDAs)), and the like, each of
which may be configured for data communication with
the receiver via a wired or a wireless connection. Addi-
tionally, the data processing terminal 105 may further be
connected to a data network (not shown) for storing, re-
trieving and updating data corresponding to the detected
analyte level of the user.
[0018] Within the scope of the present invention, the
data processing terminal 105 may include an infusion
device such as an insulin infusion pump or the like, which
may be configured to administer insulin to patients, and
which may be configured to communicate with the re-
ceiver unit 104 for receiving, among others, the meas-
ured analyte level. Alternatively, the receiver unit 104
may be configured to integrate an infusion device therein
so that the receiver unit 104 is configured to administer
insulin therapy to patients, for example, for administering
and modifying basal profiles, as well as for determining
appropriate  boluses for administration based on, among
others, the detected analyte levels received from the
transmitter unit 102.
[0019] Additionally, the transmitter unit 102, the prima-
ry receiver unit 104 and the data processing terminal 105
may each be configured for bi-directional wireless com-
munication such that each of the transmitter unit 102, the
primary receiver unit 104 and the data processing termi-
nal 105 may be configured to communicate (that is, trans-
mit data to and receive data from) with each other via the
wireless communication link 103. More specifically, the
data processing terminal 105 may in one embodiment
be configured to receive data directly from the transmitter
unit 102 via the communication link 106, where the com-
munication link 106, as described above, may be config-
ured for bi-directional communication.
[0020] In this embodiment, the data processing termi-
nal 105 which may include an insulin pump, may be con-
figured to receive the analyte signals from the transmitter
unit 102, and thus, incorporate the functions of the re-
ceiver 103 including data processing for managing the
patient’s insulin therapy and analyte monitoring. In one
embodiment, the communication link 103 may include
one or more of an RF communication protocol, an infrared
communication protocol, a Bluetooth enabled communi-
cation protocol, an 802.11x wireless communication pro-
tocol, or an equivalent wireless communication protocol
which would allow secure, wireless communication of
several units (for example, per HIPPA requirements)
while avoiding potential data collision and interference.
[0021] FIG. 2 is a block diagram of the transmitter of

the data monitoring and detection system shown in FIG.
1 in accordance with one embodiment of the present in-
vention. Referring to the Figure, the transmitter unit 102
in one embodiment includes an analog interface 201 con-
figured to communicate with the sensor 101 (FIG. 1), a
user input 202, and a temperature detection section 203,
each of which is operatively coupled to a transmitter proc-
essor 204 such as a central processing unit (CPU).
[0022] Further shown in FIG. 2 are a transmitter serial
communication section 205 and an RF transmitter 206,
each of which is also operatively coupled to the transmit-
ter processor 204. Moreover, a power supply 207 such
as a battery is also provided in the transmitter unit 102
to provide the necessary power for the  transmitter unit
102. Additionally, as can be seen from the Figure, clock
208 is provided to, among others, supply real time infor-
mation to the transmitter processor 204.
[0023] As can be seen from FIG. 2, the sensor unit 101
(FIG. 1) is provided four contacts, three of which are elec-
trodes - work electrode (W) 210, guard contact (G) 211,
reference electrode (R) 212, and counter electrode (C)
213, each operatively coupled to the analog interface 201
of the transmitter unit 102. In one embodiment, each of
the work electrode (W) 210, guard contact (G) 211, ref-
erence electrode (R) 212, and counter electrode (C) 213
may be made using a conductive material that is either
printed or etched, for example, such as carbon which
may be printed, or metal foil (e.g., gold) which may be
etched, or alternatively provided on a substrate material
using laser or photolithography.
[0024] In one embodiment, a unidirectional input path
is established from the sensor 101 (FIG. 1) and/or man-
ufacturing and testing equipment to the analog interface
201 of the transmitter unit 102, while a unidirectional out-
put is established from the output of the RF transmitter
206 of the transmitter unit 102 for transmission to the
primary receiver unit 104. In this manner, a data path is
shown in FIG. 2 between the aforementioned unidirec-
tional input and output via a dedicated link 209 from the
analog interface 201 to serial communication section
205, thereafter to the processor 204, and then to the RF
transmitter 206. As such, in one embodiment, via the
data path described above, the transmitter unit 102 is
configured to transmit to the primary receiver unit 104
(FIG. 1), via the communication link 103 (FIG. 1), proc-
essed and encoded data signals received from the sen-
sor 101 (FIG. 1). Additionally, the unidirectional commu-
nication data path between the analog interface 201 and
the RF transmitter 206 discussed above allows for the
configuration of the transmitter unit 102 for operation up-
on completion of the manufacturing process as well as
for direct communication for diagnostic and testing pur-
poses.
[0025] As discussed above, the transmitter processor
204 is configured to transmit control signals to the various
sections of the transmitter unit 102 during the operation
of the transmitter unit 102. In one embodiment, the trans-
mitter processor 204 also includes a memory (not shown)
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for storing data such as the identification information for
the transmitter unit 102, as well as the data signals  re-
ceived from the sensor 101. The stored information may
be retrieved and processed for transmission to the pri-
mary receiver unit 104 under the control of the transmitter
processor 204. Furthermore, the power supply 207 may
include a commercially available battery.
[0026] The transmitter unit 102 is also configured such
that the power supply section 207 is capable of providing
power to the transmitter for a minimum of about three
months of continuous operation after having been stored
for about eighteen months in a low-power (non-operat-
ing) mode. In one embodiment, this may be achieved by
the transmitter processor 204 operating in low power
modes in the non-operating state, for example, drawing
no more than approximately 1 mA of current. Indeed, in
one embodiment, the final step during the manufacturing
process of the transmitter unit 102 may place the trans-
mitter unit 102 in the lower power, non-operating state
(i.e., post-manufacture sleep mode). In this manner, the
shelf life of the transmitter unit 102 may be significantly
improved. Moreover, as shown in FIG. 2, while the power
supply unit 207 is shown as coupled to the processor
204, and as such, the processor 204 is configured to
provide control of the power supply unit 207, it should be
noted that within the scope of the present invention, the
power supply unit 207 is configured to provide the nec-
essary power to each of the components of the transmit-
ter unit 102 shown in FIG. 2.
[0027] Referring back to FIG. 2, the power supply sec-
tion 207 of the transmitter unit 102 in one embodiment
may include a rechargeable battery unit that may be re-
charged by a separate power supply recharging unit (for
example, provided in the receiver unit 104) so that the
transmitter unit 102 may be powered for a longer period
of usage time. Moreover, in one embodiment, the trans-
mitter unit 102 may be configured without a battery in the
power supply section 207, in which case the transmitter
unit 102 may be configured to receive power from an
external power supply source (for example, a battery) as
discussed in further detail below.
[0028] Referring yet again to FIG. 2, the temperature
detection section 203 of the transmitter unit 102 is con-
figured to monitor the temperature of the skin near the
sensor insertion site. The temperature reading is used
to adjust the analyte readings obtained from the analog
interface 201. The RF transmitter 206 of the  transmitter
unit 102 may be configured for operation in the frequency
band of 315 MHz to 322 MHz, for example, in the United
States. Further, in one embodiment, the RF transmitter
206 is configured to modulate the carrier frequency by
performing Frequency Shift Keying and Manchester en-
coding. In one embodiment, the data transmission rate
is 19,200 symbols per second, with a minimum transmis-
sion range for communication with the primary receiver
unit 104.
[0029] Referring yet again to FIG. 2, also shown is a
leak detection circuit 214 coupled to the guard electrode

(G) 211 and the processor 204 in the transmitter unit 102
of the data monitoring and management system 100. The
leak detection circuit 214 in accordance with one embod-
iment of the present invention may be configured to de-
tect leakage current in the sensor 101 to determine
whether the measured sensor data are corrupt or wheth-
er the measured data from the sensor 101 is accurate.
[0030] FIG. 3 is a block diagram of the receiver/monitor
unit of the data monitoring and management system
shown in FIG. 1 in accordance with one embodiment of
the present invention. Referring to FIG. 3, the primary
receiver unit 104 includes a blood glucose test strip in-
terface 301, an RF receiver 302, an input 303, a temper-
ature detection section 304, and a clock 305, each of
which is operatively coupled to a receiver processor 307.
As can be further seen from the Figure, the primary re-
ceiver unit 104 also includes a power supply 306 opera-
tively coupled to a power conversion and monitoring sec-
tion 308. Further, the power conversion and monitoring
section 308 is also coupled to the receiver processor 307.
Moreover, also shown are a receiver serial communica-
tion section 309, and an output 310, each operatively
coupled to the receiver processor 307.
[0031] In one embodiment, the test strip interface 301
includes a glucose level testing portion to receive a man-
ual insertion of a glucose test strip, and thereby determine
and display the glucose level of the test strip on the output
310 of the primary receiver unit 104. This manual testing
of glucose can be used to calibrate sensor 101. The RF
receiver 302 is configured to communicate, via the com-
munication link 103 (FIG. 1) with the RF transmitter 206
of the transmitter unit 102, to receive encoded data sig-
nals from the transmitter unit 102 for, among others, sig-
nal mixing, demodulation, and other data processing.
The input 303 of  the primary receiver unit 104 is config-
ured to allow the user to enter information into the primary
receiver unit 104 as needed. In one aspect, the input 303
may include one or more keys of a keypad, a touch-sen-
sitive screen, or a voice-activated input command unit.
The temperature detection section 304 is configured to
provide temperature information of the primary receiver
unit 104 to the receiver processor 307, while the clock
305 provides, among others, real time information to the
receiver processor 307.
[0032] Each of the various components of the primary
receiver unit 104 shown in FIG. 3 is powered by the power
supply 306 which, in one embodiment, includes a battery.
Furthermore, the power conversion and monitoring sec-
tion 308 is configured to monitor the power usage by the
various components in the primary receiver unit 104 for
effective power management and to alert the user, for
example, in the event of power usage which renders the
primary receiver unit 104 in sub-optimal operating con-
ditions. An example of such sub-optimal operating con-
dition may include, for example, operating the vibration
output mode (as discussed below) for a period of time
thus substantially draining the power supply 306 while
the processor 307 (thus, the primary receiver unit 104)
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is turned on. Moreover, the power conversion and mon-
itoring section 308 may additionally be configured to in-
clude a reverse polarity protection circuit such as a field
effect transistor (FET) configured as a battery activated
switch.
[0033] The serial communication section 309 in the pri-
mary receiver unit 104 is configured to provide a bi-di-
rectional communication path from the testing and/or
manufacturing equipment for, among others, initializa-
tion, testing, and configuration of the primary receiver
unit 104. Serial communication section 104 can also be
used to upload data to a computer, such as time-stamped
blood glucose data. The communication link with an ex-
ternal device (not shown) can be made, for example, by
cable, infrared (IR) or RF link. The output 310 of the pri-
mary receiver unit 104 is configured to provide, among
others, a graphical user interface (GUI) such as a liquid
crystal display (LCD) for displaying information. Addition-
ally, the output 310 may also include an integrated speak-
er for outputting audible signals as well as to provide
vibration output as commonly found in handheld elec-
tronic devices, such as mobile telephones presently
available. In a further embodiment, the primary receiver
unit 104 also includes an electroluminescent  lamp con-
figured to provide backlighting to the output 310 for output
visual display in dark ambient surroundings.
[0034] Referring back to FIG. 3, the primary receiver
unit 104 in one embodiment may also include a storage
section such as a programmable, non-volatile memory
device as part of the processor 307, or provided sepa-
rately in the primary receiver unit 104, operatively cou-
pled to the processor 307. The processor 307 is further
configured to perform Manchester decoding as well as
error detection and correction upon the encoded data
signals received from the transmitter unit 102 via the com-
munication link 103.
[0035] In a further embodiment, the one or more of the
transmitter unit 102, the primary receiver unit 104, sec-
ondary receiver unit 105, or the data processing terminal/
infusion section 105 may be configured to receive the
blood glucose value wirelessly over a communication link
from, for example, a glucose meter. In still a further em-
bodiment, the user or patient manipulating or using the
analyte monitoring system 100 (FIG. 1) may manually
input the blood glucose value using, for example, a user
interface (for example, a keyboard, keypad, and the like)
incorporated in the one or more of the transmitter unit
102, the primary receiver unit 104, secondary receiver
unit 105, or the data processing terminal/infusion section
105.
[0036] Additional detailed description of the continu-
ous analyte monitoring system, its various components
including the functional descriptions of the transmitter are
provided in U.S. Patent No. 6,175,752 issued January
16, 2001 entitled "Analyte Monitoring Device and Meth-
ods of Use".
[0037] FIGS. 4A-4B illustrate a perspective view and
a cross sectional view, respectively of an analyte sensor

in accordance with one embodiment of the present in-
vention. Referring to FIG. 4A, a perspective view of a
sensor 400, the major portion of which is above the sur-
face of the skin 410, with an insertion tip 430 penetrating
through the skin and into the subcutaneous space 420
in contact with the user’s biofluid such as interstitial fluid.
Contact portions of a working  electrode 401, a reference
electrode 402, and a counter electrode 403 can be seen
on the portion of the sensor 400 situated above the skin
surface 410. Working electrode 401, a reference elec-
trode 402, and a counter electrode 403 can be seen at
the end of the insertion tip 403.
[0038] Referring now to FIG. 4B, a cross sectional view
of the sensor 400 in one embodiment is shown. In par-
ticular, it can be seen that the various electrodes of the
sensor 400 as well as the substrate and the dielectric
layers are provided in a stacked or layered configuration
or construction. For example, as shown in FIG. 4B, in
one aspect, the sensor 400 (such as the sensor unit 101
FIG. 1), includes a substrate layer 404, and a first con-
ducting layer 401 such as a carbon trace disposed on at
least a portion of the substrate layer 404, and which may
comprise the working electrode. Also shown disposed
on at least a portion of the first conducting layer 401 is a
sensing layer 408.
[0039] Referring back to FIG. 4B, a first insulation layer
such as a first dielectric layer 405 is disposed or stacked
on at least a portion of the first conducting layer 401, and
further, a second conducting layer 409 such as another
carbon trace may be disposed or stacked on top of at
least a portion of the first insulation layer (or dielectric
layer) 405. As shown in FIG. 4B, the second conducting
layer 409 may comprise the reference electrode 402, and
in one aspect, may include a layer of silver/silver chloride
(Ag/AgCl).
[0040] Referring still again to FIG. 4B, a second insu-
lation layer 406 such as a dielectric layer in one embod-
iment may be disposed or stacked on at least a portion
of the second conducting layer 409. Further, a third con-
ducting layer 403 which may include carbon trace and
that may comprise the counter electrode 403 may in one
embodiment be disposed on at least a portion of the sec-
ond insulation layer 406. Finally, a third insulation layer
is disposed or stacked on at least a portion of the third
conducting layer 403. In this manner, the sensor 400 may
be configured in a stacked or layered construction or con-
figuration such that at least a portion of each of the con-
ducting layers is separated by a respective insulation lay-
er (for example, a dielectric layer).
[0041] Additionally, within the scope of the present in-
vention, some or all of the electrodes 401, 402, 403 may
be provided on the same side of the substrate 404 in a
stacked construction as described above, or alternative-
ly, may be provided in a  co-planar manner such that
each electrode is disposed on the same plane on the
substrate 404, however, with a dielectric material or in-
sulation material disposed between the conducting lay-
ers/electrodes. Furthermore, in still another aspect of the
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present invention, the one or more conducting layers
such as the electrodes 401, 402, 403 may be disposed
on opposing sides of the substrate 404.
[0042] Referring back to the Figures, in one embodi-
ment, the transmitter unit 102 (FIG. 1) is configured to
detect the current signal from the sensor unit 101 (FIG.
1) and the skin temperature near the sensor unit 101,
which are preprocessed, for example, by the transmitter
processor 204 (FIG. 2) and transmitted to the receiver
unit (for example, the primary receiver unit 104 (FIG. 1)
periodically at a predetermined time interval, such as for
example, but not limited to, once per minute, once every
two minutes, once every five minutes, or once every ten
minutes. Additionally, the transmitter unit 102 may be
configured to perform sensor insertion detection and data
quality analysis, information pertaining to which are also
transmitted to the receiver unit 104 periodically at the
predetermined time interval. In turn, the receiver unit 104
may be configured to perform, for example, skin temper-
ature compensation as well as calibration of the sensor
data received from the transmitter 102.
[0043] For example, in one aspect, the transmitter unit
102 may be configured to oversample the sensor signal
at a nominal rate of four samples per second, which al-
lows the analyte anti-aliasing filter in the transmitter unit
102 to attenuate noise (for example, due to effects re-
sulting from motion or movement of the sensor after
placement) at frequencies above 2 Hz. More specifically,
in one embodiment, the transmitter processor 204 may
be configured to include a digital filter to reduce aliasing
noise when decimating the four Hz sampled sensor data
to once per minute samples for transmission to the re-
ceiver unit 104. As discussed in further detail below, in
one aspect, a two stage Kaiser FIR filter may be used to
perform the digital filtering for anti-aliasing. While Kaiser
FIR filter may be used for digital filtering of the sensor
signals, within the scope of the present disclosure, other
suitable filters may be used to filter the sensor signals.
[0044] In one aspect, the temperature measurement
section 203 of the transmitter unit 102 may be configured
to measure once per minute the on skin temperature near
the analyte sensor at the end of the minute sampling
cycle of the sensor  signal. Within the scope of the present
disclosure, different sample rates may be used which
may include, for example, but not limited to, measuring
the on skin temperature for each 30 second periods, each
two minute periods, and the like. Additionally, as dis-
cussed above, the transmitter unit 102 may be configured
to detect sensor insertion, sensor signal settling after
sensor insertion, and sensor removal, in addition to de-
tecting for sensor - transmitter system failure modes and
sensor signal data integrity. Again, this information is
transmitted periodically by the transmitter unit 102 to the
receiver unit 104 along with the sampled sensor signals
at the predetermined time intervals.
[0045] In a further aspect, the one or more temperature
measurements may be obtained or performed at other
times during the sampling cycle. For example, the one

or more temperature measurements may be performed
or obtained during the middle of the sampling cycle when
the analyte related data are averaged or otherwise fil-
tered over the cycle. Additionally, in particular embodi-
ments, the one or more temperature measurements or
information may be sampled at a faster rate than once
per minute and averaged or otherwise filtered to generate
a one minute temperature sample. Faster sampling rate
may provide additional accuracy in the corresponding
temperature measurement.
[0046] Referring again to the Figures, as the analyte
sensor measurements are affected by the temperature
of the tissue around the transcutaneously positioned sen-
sor unit 101, in one aspect, compensation of the temper-
ature variations and effects on the sensor signals are
provided for determining the corresponding glucose val-
ue. Moreover, the ambient temperature around the sen-
sor unit 101 may affect the accuracy of the on skin tem-
perature measurement and ultimately the glucose value
determined from the sensor signals. Accordingly, in one
aspect, a second temperature sensor is provided in the
transmitter unit 102 away from the on skin temperature
sensor (for example, physically away from the tempera-
ture measurement section 203 of the transmitter unit
102), so as to provide compensation or correction of the
on skin temperature measurements due to the ambient
temperature effects. In this manner, the accuracy of the
estimated glucose value corresponding to the sensor sig-
nals may be attained.
[0047] In one aspect, the processor 204 of the trans-
mitter unit 102 may be configured to include the second
temperature sensor, and which is located closer  to the
ambient thermal source within the transmitter unit 102.
In other embodiments, the second temperature sensor
may be located at a different location within the transmit-
ter unit 102 housing where the ambient temperature with-
in the housing of the transmitter unit 102 may be accu-
rately determined.
[0048] In a further aspect, each of the first and second
temperature sensors may be configured to monitor and
measure or detect on-skin temperature as well as ambi-
ent temperature. Additionally, within the scope of the
present disclosure, two or more temperature sensors
may be provided to monitor the on-skin temperature and
the ambient temperature.
[0049] Referring now to FIG. 5, in one aspect, an am-
bient temperature compensation routine for determining
the on-skin temperature level for use in the glucose es-
timation determination based on the signals received
from the sensor unit 101. Referring to FIG. 5, for each
sampled signal from the sensor unit 101, a corresponding
measured temperature information is received (510), for
example, by the processor 204 from the temperature
measurement section 203 (which may include, for exam-
ple, a thermister provided in the transmitter unit 102). In
addition, a second temperature measurement is ob-
tained (520), for example, including a determination of
the ambient temperature level using a second tempera-
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ture sensor provided within the housing the transmitter
unit 102.
[0050] In one aspect, based on a predetermined ratio
of thermal resistances between the temperature meas-
urement section 203 and the second temperature sensor
(located, for example, within the processor 204 of the
transmitter unit 102), and between the temperature
measurement section 203 and the skin layer on which
the transmitter unit 102 is placed and coupled to the sen-
sor unit 101, ambient temperature compensation may be
performed (530), to determine the corresponding ambi-
ent temperature compensated on skin temperature level
(540). In one embodiment, the predetermined ratio of the
thermal resistances may be approximately 0.2. However,
within the scope of the present invention, this thermal
resistance ratio may vary according to the design of the
system, for example, based on the size of the transmitter
unit 102 housing, the location of the second temperature
sensor within the housing of the transmitter unit 102, and
the like.
[0051] With the ambient temperature compensated
on-skin temperature information, the corresponding glu-
cose value from the sampled analyte sensor signal may
be determined.
[0052] Referring again to FIG. 2, the processor 204 of
the transmitter unit 102 may include a digital anti-aliasing
filter. Using analog anti-aliasing filters for a one minute
measurement data sample rate would require a large ca-
pacitor in the transmitter unit 102 design, and which in
turn impacts the size of the transmitter unit 102. As such,
in one aspect, the sensor signals may be oversampled
(for example, at a rate of 4 times per second), and then
the data is digitally decimated to derive a one-minute
sample rate.
[0053] As discussed above, in one aspect, the digital
anti-aliasing filter may be used to remove, for example,
signal artifacts or otherwise undesirable aliasing effects
on the sampled digital signals received from the analog
interface 201 of the transmitter unit 102. For example, in
one aspect, the digital anti-aliasing filter may be used to
accommodate decimation of the sensor data from ap-
proximately four Hz samples to one-minute samples. In
one aspect, a two stage FIR filter may be used for the
digital anti-aliasing filter, and which includes improved
response time, pass band and stop band properties.
[0054] Referring to FIG. 6, a routine for digital anti-
aliasing filtering is shown in accordance with one embod-
iment. As shown, in one embodiment, at each predeter-
mined time period such as every minute, the analog sig-
nal from the analog interface 201 corresponding to the
monitored analyte level received from the sensor unit 101
(FIG. 1) is sampled (610). For example, at every minute,
in one embodiment, the signal from the analog interface
201 is over-sampled at approximately 4 Hz. Thereafter,
the first stage digital filtering on the over-sampled data
is performed (620), where, for example, a 1/6 down-sam-
pling from 246 samples to 41 samples is performed, and
the resulting 41 samples is further down-sampled at the

second stage digital filtering (630) such that, for example,
a 1/41 down-sampling is performed from 41 samples
(from the first stage digital filtering), to a single sample.
Thereafter, the filter is reset (640), and the routine returns
to the beginning for the next minute signal received from
the analog interface 201.
[0055] While the use of FIR filter, and in particular the
use of Kaiser FIR filter, is within the scope of the present
invention, other suitable filters, such as FIR filters with
different weighting schemes or IIR filters, may be used.
[0056] Referring yet again to the Figures, the transmit-
ter unit 102 may be configured in one embodiment to
periodically perform data quality checks including error
condition verifications and potential error condition de-
tections, and also to transmit the relevant information re-
lated to one or more data quality, error condition or po-
tential error condition detection to the receiver unit 104
with the transmission of the monitored sensor data. For
example, in one aspect, a state machine may be used in
conjunction with the transmitter unit 102 and which may
be configured to be updated four times per second, the
results of which are transmitted to the receiver unit 104
every minute.
[0057] In particular, using the state machine, the trans-
mitter unit 102 may be configured to detect one or more
states that may indicate when a sensor is inserted, when
a sensor is removed from the user, and further, may ad-
ditionally be configured to perform related data quality
checks so as to determine when a new sensor has been
inserted or transcutaneously positioned under the skin
layer of the user and has settled in the inserted state such
that the data transmitted from the transmitter unit 102
does not compromise the integrity of signal processing
performed by the receiver unit 104 due to, for example,
signal transients resulting from the sensor insertion.
[0058] That is, when the transmitter unit 102 detects
low or no signal from the sensor unit 102, which is fol-
lowed by detected signals from the sensor unit 102 that
is above a given signal, the processor 204 may be con-
figured to identify such transition is monitored signal lev-
els and associate with a potential sensor insertion state.
Alternatively, the transmitter unit 102 may be configured
to detect the signal level above the another predeter-
mined threshold level, which is followed by the detection
of the signal level from the sensor unit 101 that falls below
the predetermined threshold level. In such a case, the
processor 204 may be configured to associate or identify
such transition or condition in the monitored signal levels
as a potential sensor removal state.
[0059] Accordingly, when either of potential sensor in-
sertion state or potential sensor removal state is detected
by the transmitter unit 102, this information is  transmitted
to the receiver unit 104, and in turn, the receiver unit may
be configured to prompt the user for confirmation of either
of the detected potential sensor related state. In another
aspect, the sensor insertion state or potential sensor re-
moval state may be detected or determined by the re-
ceiver unit based on one or more signals received from
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the transmitter unit 102. For example, similar to an alarm
condition or a notification to the user, the receiver unit
104 may be configured to display a request or a prompt
on the display or an output unit of the receiver unit 104
a text and/or other suitable notification message to inform
the user to confirm the state of the sensor unit 101.
[0060] For example, the receiver unit 104 may be con-
figured to display the following message: "New Sensor
Inserted?" or a similar notification in the case where the
receiver unit 104 receives one or more signals from the
transmitter unit 102 associated with the detection of the
signal level below the predetermined threshold level for
the predefined period of time, followed by the detection
of the signal level from the sensor unit 101 above another
predetermined threshold level for another predefined pe-
riod of time. Additionally, the receiver unit 104 may be
configured to display the following message: "Sensor Re-
moved?" or a similar notification in the case where the
receiver unit 104 received one or more signals from the
transmitter unit 102 associated with the detection of the
signal level from the sensor unit 101 that is above the
another predetermined threshold level for the another
predefined period of time, which is followed by the de-
tection of the signal level from the sensor unit 101 that
falls below the predetermined threshold level for the pre-
defined period of time.
[0061] Based on the user confirmation received, the
receiver unit 104 may be further configured to execute
or perform additional related processing and routines in
response to the user confirmation or acknowledgement.
For example, when the user confirms, using the user in-
terface input/output mechanism of the receiver unit 104,
for example, that a new sensor has been inserted, the
receiver unit 104 may be configured to initiate a new sen-
sor insertion related routines including, such as, for ex-
ample, sensor calibration routine including, for example,
calibration timer, sensor expiration timer and the like. Al-
ternatively, when the user confirms or it is determined
that the sensor unit 101 is not properly positioned or oth-
erwise removed from the insertion site, the receiver unit
104 may be accordingly  configured to perform related
functions such as, for example, stop displaying of the
glucose values/levels, or deactivating the alarm monitor-
ing conditions.
[0062] On the other hand, in response to the potential
sensor insertion notification generated by the receiver
unit 104, if the user confirms that no new sensor has been
inserted, then the receiver unit 104 in one embodiment
is configured to assume that the sensor unit 101 is in
acceptable operational state, and continues to receive
and process signals from the transmitter unit 102.
[0063] In this manner, in cases, for example, when
there is momentary movement or temporary dislodging
of the sensor unit 101 from the initially positioned trans-
cutaneous state, or when one or more of the contact
points between sensor unit 101 and the transmitter unit
102 are temporarily disconnected, but otherwise, the
sensor unit 101 is operational and within its useful life,

the routine above provides an option to the user to main-
tain the usage of the sensor unit 101, and no replacing
the sensor unit 101 prior to the expiration of its useful life.
In this manner, in one aspect, false positive indications
of sensor unit 101 failure may be identified and ad-
dressed.
[0064] For example, FIG. 7 is a flowchart illustrating
actual or potential sensor insertion or removal detection
routine in accordance with one embodiment of the
present invention. Referring to the Figure, the current
analyte related signal is first compared to a predeter-
mined signal characteristic. In one aspect, the predeter-
mined signal characteristic may include one of a signal
level transition from below a first predetermined level (for
example, but not limited to 18 ADC (analog to digital con-
verter) counts) to above the first predetermined level, a
signal level transition from above a second predeter-
mined level (for example, but not limited to 9 ADC counts)
to below the second predetermined level, a transition
from below a predetermined signal rate of change thresh-
old to above the predetermined signal rate of change
threshold, and a transition from above the predetermined
signal rate of change threshold to below the predeter-
mined signal rate of change threshold.
[0065] In this manner, in one aspect of the present in-
vention, based on a transition state of the received ana-
lyte related signals, it may be possible to determine the
state of the analyte sensor, and based on which ,the user
or the patient to confirm whether the analyte sensor is in
the desired or proper position, has been  temporarily dis-
located, or otherwise, removed from the desired insertion
site so as to require a new analyte sensor.
[0066] In this manner, in one aspect, when the moni-
tored signal from the sensor unit 101 crosses a transition
level for a (for example, from no or low signal level to a
high signal level, or vice versa), the transmitter unit 102
may be configured to generate an appropriate output da-
ta associated with the sensor signal transition, for trans-
mission to the receiver unit 104 (FIG. 1). Additionally, as
discussed in further detail below, in another embodiment,
the determination of whether the sensor unit 101 has
crossed a transition level may be determined by the re-
ceiver/monitor unit 104/106 based, at least in part on the
one or more signals received from the transmitter unit
102.
[0067] FIG. 8 is a flowchart illustrating receiver unit
processing corresponding to the actual or potential sen-
sor insertion or removal detection routine of FIG. 7 in
accordance with one embodiment of the present inven-
tion. Referring now to FIG. 8, when the receiver unit 104
receives the generated output data from the transmitter
unit 102 (810), a corresponding operation state is asso-
ciated with the received output data (820), for example,
related to the operational state of the sensor unit 101.
Moreover, a notification associated with the sensor unit
operation state is generated and output to the user on
the display unit or any other suitable output segment of
the receiver unit 104 (830). When a user input signal is
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received in response to the notification associated with
the sensor state operation state (840), the receiver unit
104 is configured to execute one or more routines asso-
ciated with the received user input signal (850).
[0068] That is, as discussed above, in one aspect, if
the user confirms that the sensor unit 101 has been re-
moved, the receiver unit 104 may be configured to ter-
minate or deactivate alarm monitoring and glucose dis-
playing functions. On the other hand, if the user confirms
that a new sensor unit 101 has been positioned or insert-
ed into the user, then the receiver unit 104 may be con-
figured to initiate or execute routines associated with the
new sensor insertion, such as, for example, calibration
procedures, establishing calibration timer, and establish-
ing sensor expiration timer.
[0069] In a further embodiment, based on the detected
or monitored signal transition, the receiver/monitor unit
may be configured to determine the  corresponding sen-
sor state without relying upon the user input or confirma-
tion signal associated with whether the sensor is dislo-
cated or removed from the insertion site, or otherwise,
operating properly.
[0070] FIG. 9 is a flowchart illustrating data processing
corresponding to the actual or potential sensor insertion
or removal detection routine in accordance with another
embodiment of the present invention. Referring to FIG.
9, a current analyte related signal is received and com-
pared to a predetermined signal characteristic (910).
Thereafter, an operation al state associated with an an-
alyte monitoring device such as, for example, the sensor
unit 101 (FIG. 1) is retrieved (920) from a storage unit or
otherwise resident in, for example, a memory of the re-
ceiver/monitor unit. Additionally, a prior analyte related
signal is also retrieved from the storage unit, and com-
pared to the current analyte related signal received (930).
An output data is generated which is associated with the
operational state, and which at least in part is based on
the one or more of the received current analyte related
signal and the retrieved prior analyte related signal.
[0071] Referring again to FIG. 9, when the output data
is generated, a corresponding user input command or
signal is received in response to the generated and output
data (950), and which may include one or more of a con-
firmation, verification, or rejection of the operational state
related to the analyte monitoring device.
[0072] FIG. 10 is a flowchart illustrating a concurrent
passive notification routine in the data receiver/monitor
unit of the data monitoring and management system of
FIG. 1 in accordance with one embodiment of the present
invention. Referring to FIG. 10, a predetermined routine
is executed for a predetermined time period to completion
(1010). During the execution of the predetermined rou-
tine, an alarm condition is detected (1020), and when the
alarm or alert condition is detected, a first indication as-
sociated with the detected alarm or alert condition is out-
put concurrent to the execution of the predetermined rou-
tine (1030).
[0073] That is, in one embodiment, when a predefined

routine is being executed, and an alarm or alert condition
is detected, a notification is provided to the user or patient
associated with the detected alarm or alert condition, but
which does not interrupt or otherwise disrupt the execu-
tion of the predefined routine. Referring back to FIG. 10,
upon termination of the predetermined routine, another
output or  second indication associated with the detected
alarm condition is output or displayed (1040).
[0074] More specifically, in one aspect, the user inter-
face notification feature associated with the detected
alarm condition is output to the user only upon the com-
pletion of an ongoing routine which was in the process
of being executed when the alarm condition is detected.
As discussed above, when such alarm condition is de-
tected during the execution of a predetermined routine,
a temporary alarm notification such as, for example, a
backlight indicator, a text output on the user interface
display or any other suitable output indication may be
provided to alert the user or the patient of the detected
alarm condition substantially in real time, but which does
not disrupt an ongoing routine.
[0075] Within the scope of the present invention, the
ongoing routine or the predetermined routine being ex-
ecuted may includes one or more of performing a finger
stick blood glucose test (for example, for purposes of
periodically calibrating the sensor unit 101), or any other
processes that interface with the user interface, for ex-
ample, on the receiver/monitor unit 104/106 (FIG. 1) in-
cluding, but not limited to the configuration of device set-
tings, review of historical data such as glucose data,
alarms, events, entries in the data log, visual displays of
data including graphs, lists, and plots, data communica-
tion management including RF communication adminis-
tration, data transfer to the data processing terminal 105
(FIG. 1), or viewing one or more alarm conditions with a
different priority in a preprogrammed or determined alarm
or notification hierarchy structure.
[0076] In this manner, in one aspect of the present in-
vention, the detection of one or more alarm conditions
may be presented or notified to the user or the patient,
without interrupting or disrupting an ongoing routine or
process in, for example, the receiver/monitor unit
104/106 of the data monitoring and management system
100 (FIG. 1).
[0077] A method in accordance with one embodiment
is defined in claim 1 and includes detecting a first tem-
perature related signal from a first source, detecting a
second temperature related signal from a second source,
the second source located at a predetermined distance
from the first source, and estimating an analyte temper-
ature related signal based on the first and second detect-
ed temperature signals.
[0078] The first source is located substantially in close
proximity to a transcutaneously positioned analyte sen-
sor, and more specifically, in one embodiment, the first
source may be located approximately 1.90 cm (0.75 inch-
es) from the analyte sensor.
[0079] The analyte temperature related signal is esti-
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mated based on a predetermined value associated with
the detected first and second temperature related sig-
nals, where the predetermined value includes a ratio of
thermal resistances associated with the first and second
sources.
[0080] The method in a further aspect may include de-
termining a glucose value based on the estimated analyte
temperature related signal and a monitored analyte level.
[0081] The second temperature related signal is relat-
ed to an ambient temperature source.
[0082] An apparatus is defined in claim 6 and includes
a housing, an analyte sensor coupled to the housing and
transcutaneously positionable under a skin layer of a us-
er, a first temperature detection unit coupled to the hous-
ing configured to detect a temperature associated with
the analyte sensor, and a second temperature detection
unit provided in the housing and configured to detect an
ambient temperature.
[0083] The one or more of the first temperature detec-
tion unit or the second temperature detection unit may
include one or more of a thermistor, a semiconductor
temperature sensor, or a resistance temperature detec-
tor (RTD).
[0084] The apparatus includes a processor, where at
least a portion of the second temperature detection unit
may be provided within the processor. In one aspect, the
processor may be provided within same housing as the
one or more first or second temperature detection units.
[0085] The processor is configured to receive the tem-
perature associated with the analyte sensor, the ambient
temperature, and an analyte related signal from the an-
alyte sensor, and also, the processor is configured to
estimate an analyte temperature related signal based on
the temperature associated with the analyte sensor, and
the ambient temperature.
[0086] Also, the processor may be configured to de-
termine a glucose value based on the estimated analyte
temperature related signal and an analyte related signal
from the analyte sensor.
[0087] The analyte temperature related signal is esti-
mated based on a predetermined value associated with
the detected temperature associated with the analyte
sensor, and the ambient temperature, where the prede-
termined value includes a ratio of thermal resistances
associated with the temperature associated with the an-
alyte sensor, and the ambient temperature.
[0088] The predetermined value in still another aspect
may be variable based an error feedback signal associ-
ated with the monitored analyte level by the analyte sen-
sor, where the error feedback signal may be associated
with a difference between a blood glucose reference val-
ue and the analyte sensor signal.
[0089] The apparatus may also include a transmitter
unit configured to transmit one or more signals associat-
ed with the detected temperature associated with the an-
alyte sensor, detected ambient temperature, an analyte
related signal from the analyte sensor, analyte temper-
ature related signal based on the temperature associated

with the analyte sensor, and the ambient temperature,
or a glucose value based on the estimated analyte tem-
perature related signal and the analyte related signal
from the analyte sensor.
[0090] The transmitter unit may include an rf transmit-
ter.
[0091] A system in accordance with still another em-
bodiment may include a data receiver configured to re-
ceive a first temperature related signal from a first source,
a second temperature related signal from a second
source, the second source located at a predetermined
distance from the first source, and a processor opera-
tively coupled to the data receiver, and configured to es-
timate an analyte temperature related signal based on
the first and second detected temperature signals.
[0092] An apparatus in accordance with a further em-
bodiment includes a digital filter unit including a first filter
stage and a second filter stage, the digital filter unit con-
figured to receive a sampled signal, where the first filter
stage is configured to filter the sampled signal based on
a first predetermined filter  characteristic to generate a
first filter stage output signal, and further, where the sec-
ond filter stage is configured to filter the first filter stage
output signal based on a second predetermined filter
characteristic to generate an output signal associated
with a monitored analyte level.
[0093] The sampled signal may include an over-sam-
pled signal at a frequency of approximately 4 Hz.
[0094] The digital filter unit may include one of a Finite
Impulse Response (FIR) filter, or an Infinite Impulse Re-
sponse (IIR) filter.
[0095] The first and the second filter stages may in-
clude a respective first and second down sampling filter
characteristics.
[0096] Also, the one or more of the first and second
filter stages may include down sampling the sampled sig-
nal or the first filter stage output signal, respectively,
where the received sampled signal may be associated
with the monitored analyte level of a user.
[0097] In another aspect, the digital filter unit may be
configured to receive the sampled signal at a predeter-
mined time interval.
[0098] The predetermined time interval in one aspect
may include one of approximately 30 second, approxi-
mately one minute, approximately two minutes, approx-
imately five minutes, or any other suitable time periods.
[0099] A method in accordance with yet another em-
bodiment includes receiving a sampled signal associated
with a monitored analyte level of a user, performing a
first stage filtering based on the received sampled signal
to generate a first stage filtered signal, performing a sec-
ond stage filtering based on the generated first stage
filtered signal, and generating a filtered sampled signal.
[0100] The sampled signal may include an over-sam-
pled signal at a frequency of approximately 4 Hz, and
also, where the first and the second stage filtering may
include a respective first and second down sampling
based on one or more filter characteristics.

19 20 



EP 2 146 623 B1

12

5

10

15

20

25

30

35

40

45

50

55

[0101] The received sampled signal in one aspect may
be periodically received at a predetermined time interval,
where the predetermined time interval may include one
of approximately 30 second, approximately one minute,
approximately two minutes, or approximately five min-
utes.
[0102] A method in still another embodiment may in-
clude receiving a signal associated with an analyte level
of a user, determining whether the received signal devi-
ates from a predetermined signal characteristic, deter-
mining an operational state associated with an analyte
monitoring device, comparing a prior signal associated
with the analyte level of the user to the received signal,
generating an output data associated with the operational
state of the analyte monitoring device based on one or
more of the received signal and the prior signal.
[0103] The predetermined signal characteristic in one
embodiment may include a signal level transition from
below a first predetermined level to above the first pre-
determined level, a signal level transition from above a
second predetermined level to below the second prede-
termined threshold, a transition from below a predeter-
mined signal rate of change threshold to above the pre-
determined signal rate of change threshold, or a transi-
tion from above the predetermined signal rate of change
threshold to below the predetermined signal rate of
change threshold.
[0104] In one aspect, the first predetermined level and
the second predetermined level each may include one
of approximately 9 ADC counts or approximately 18 ADC
counts, or any other suitable signal levels or analog to
digital converter (ADC) counts that respectively repre-
sent or correspond to a no sensor signal state, a sensor
signal state, or the like.
[0105] The predetermine signal characteristic may in-
clude in one aspect, a transition from below a predeter-
mined level to above and wherein the signal is maintained
above the predetermined level for a predetermined pe-
riod of time, where the predetermined period of time may
include one of approximately 10 seconds, 30 seconds,
or less than 30 seconds, or greater than 30 seconds, or
any other suitable time periods.
[0106] In a further aspect, the operational state may
include a no detected sensor state, or a sensor presence
state.
[0107] The output data in one embodiment may include
a user notification alert.
[0108] Further, the output data may include an indica-
tor to start one or more processing timers associated with
a respective one or more data processing routines, where
the one or more processing timers may include a respec-
tive one of a calibration timer, or a sensor expiration timer.
[0109] The method may include receiving a user input
data based on the output data, where the user input data
may include a user confirmation of one of the change in
operational state or no change in operational state.
[0110] The method may further include modifying the
operational state, where the operational state may be

modified based on one of the received user input data,
or based on the generated output data.
[0111] The method may include presenting the output
data, where presenting the output data may include one
or more of visually presenting the output data, audibly
presenting the output data, vibratorily presenting the out-
put data, or one or more combinations thereof.
[0112] The analyte level may include glucose level of
the user.
[0113] The operational state may include one of an an-
alyte sensor removal state, an analyte sensor insertion
state, an analyte sensor dislocation state, an analyte sen-
sor insertion with an associated transient signal state, or
an analyte sensor insertion with an associated stabilized
signal state.
[0114] An apparatus in still yet another embodiment
may include a data processing unit including a data proc-
essor configured to determine whether a received signal
associated with an analyte level of a user deviates from
a predetermined signal characteristic, determine an op-
erational state associated with an analyte monitoring de-
vice, compare a prior signal associated with the analyte
level of the user to the received signal, and generate an
output data associated with the operational state of the
analyte monitoring device based on one or more of the
received signal or the prior signal.
[0115] The data processing unit may include a com-
munication unit operatively coupled to the data processor
and configured to communicate one or more of the re-
ceived signal, the prior signal, and the output data asso-
ciated the operational state of the analyte monitoring de-
vice.
[0116] The communication unit may include one of an
rf transmitter, an rf receiver, an infrared data communi-
cation device, a Bluetooth data communication device,
or a Zigbee data communication device.
[0117] The data processing unit may include a storage
unit operatively coupled to the data processor to store
one or more of the received signal associated with the
analyte level, the predetermined signal characteristic, the
operational state  associated with the analyte monitoring
device, the prior signal associated with the analyte level
of the user, or the output data associated with the oper-
ational state of the analyte monitoring device.
[0118] A method in accordance with still yet a further
embodiment may include receiving a signal associated
with an analyte level of a user, determining whether the
received signal deviates from a predetermined signal
characteristic, determining an operational state associ-
ated with an analyte monitoring device, comparing a prior
signal associated with the analyte level of the user to the
received signal, presenting an output data associated
with the operational state of the analyte monitoring device
based at least in part on one or more of the received
signal or the prior signal, and receiving a user input data
based on the presented output data.
[0119] In still another aspect, the predetermined signal
characteristic may include a signal level transition from
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below a first predetermined level to above the first pre-
determined level, a signal level transition from above a
second predetermined level to below the second prede-
termined level, a transition from below a predetermined
signal rate of change threshold to above the predeter-
mined signal rate of change threshold, and a transition
from above the predetermined signal rate of change
threshold to below the predetermined signal rate of
change threshold, and further, where the first predeter-
mined level and the second predetermined level each
may include one of approximately 9 ADC counts or ap-
proximately 18 ADC counts, or other predetermined ADC
counts or signal levels.
[0120] The predetermine signal characteristic in anoth-
er aspect may include a transition from below a prede-
termined level to above and wherein the signal is main-
tained above the predetermined level for a predeter-
mined period of time which may include, for example, but
not limited to, approximately 10 seconds, 30 seconds, or
less than 30 seconds, or greater than 30 seconds.
[0121] Further, the operational state may include a no
detected sensor state, or a sensor presence state.
[0122] Moreover, the output data may include a user
notification alert.
[0123] The output data may include an indicator to start
one or more processing timers associated with a respec-
tive one or more data processing routines, where  the
one or more processing timers may include a respective
one of a calibration timer, or a sensor expiration timer.
[0124] In another aspect, the user input data may in-
clude a user confirmation of one of the change in oper-
ational state or no change in operational state.
[0125] The method may include modifying the opera-
tional state based on, for example, one of the received
user input data, or based on the generated output data.
[0126] Additionally, presenting the output data may in-
clude one or more of visually presenting the output data,
audibly presenting the output data, vibratorily presenting
the output data, or one or more combinations thereof.
[0127] Also, the operational state may include one of
an analyte sensor removal state, an analyte sensor in-
sertion state, an analyte sensor dislocation state, an an-
alyte sensor insertion with an associated transient signal
state, or an analyte sensor insertion with an associated
stabilized signal state.
[0128] A data processing device in accordance with
one embodiment may include a user interface unit, and
a data processor operatively coupled to the user interface
unit, the data processor configured to receive a signal
associated with an analyte level of a user, determine
whether the received signal deviates from a predeter-
mined signal characteristic, determine an operational
state associated with an analyte monitoring device, com-
pare a prior signal associated with the analyte level of
the user to the received signal, present in the user inter-
face unit an output data associated with the operational
state of the analyte monitoring device based at least in
part on one or more of the received signal or the prior

signal, and to receive a user input data from the user
interface unit based on the presented output data.
[0129] The user interface unit in one aspect may in-
clude one or more of a user input unit, a visual display
unit, an audible output unit, a vibratory output unit, or a
touch sensitive user input unit.
[0130] In one embodiment, the device may include a
communication unit operatively coupled to the data proc-
essor and configured to communicate one or more of the
received signal, the prior signal, and the output data as-
sociated the operational state of the analyte monitoring
device, where the communication unit may include, for
example, but not limited to one of an rf transmitter, an rf
receiver, an infrared data communication device, a Blue-
tooth data communication device, a Zigbee data com-
munication device, or a wired connection.
[0131] The data processing device may include a stor-
age unit operatively coupled to the data processor to
store one or more of the received signal associated with
the analyte level, the predetermined signal characteristic,
the operational state associated with the analyte moni-
toring device, the prior signal associated with the analyte
level of the user, or the output data associated with the
operational state of the analyte monitoring device.
[0132] A method in accordance with still yet another
embodiment may include executing a predetermined
routine associated with an operation of an analyte mon-
itoring device, detecting one or more predefined alarm
conditions associated with the analyte monitoring device,
outputting a first indication associated with the detected
one or more predefined alarm conditions during the ex-
ecution of the predetermined routine, outputting a second
indication associated with the detected one or more pre-
defined alarm conditions after the execution of the pre-
determined routine, where the predetermined routine is
executed without interruption during the outputting of the
first indication.
[0133] In one aspect, the predetermined routine may
include one or more processes associated with perform-
ing a blood glucose assay, one or more configuration
settings, analyte related data review or analysis, data
communication routine, calibration routine, or reviewing
a higher priority alarm condition notification compared to
the predetermined routine, or any other process or rou-
tine that requires the user interface.
[0134] Moreover, in one aspect, the first indication may
include one or more of a visual, audible, or vibratory in-
dicators.
[0135] Further, the second indication may include one
or more of a visual, audible, or vibratory indicators.
[0136] In one aspect, the first indication may include a
temporary indicator, and further, and the second indica-
tion may include a predetermined alarm associated with
detected predefined alarm condition.
[0137] In still another aspect, the first indication may
be active during the execution of the predetermined rou-
tine, and may be inactive at the end of the predetermined
routine.
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[0138] Further, the second indication in a further as-
pect may be active at the end of the predetermined rou-
tine.
[0139] Moreover, each of the first indication and the
second indication may include one or more of a visual
text notification alert, a backlight indicator, a graphical
notification, an audible notification, or a vibratory notifi-
cation.
[0140] The predetermined routine may be executed to
completion without interruption.
[0141] An apparatus in accordance with still another
embodiment may include a user interface, and a data
processing unit operatively coupled to the user interface,
the data processing unit configured to execute a prede-
termined routine associated with an operation of an an-
alyte monitoring device, detect one or more predefined
alarm conditions associated with the analyte monitoring
device, output on the user interface a first indication as-
sociated with the detected one or more predefined alarm
conditions during the execution of the predetermined rou-
tine, and output on the user interface a second indication
associated with the detected one or more predefined
alarm conditions after the execution of the predetermined
routine, wherein the predetermined routine is executed
without interruption during the outputting of the first indi-
cation.
[0142] The predetermined routine may include one or
more processes associated with performing a blood glu-
cose assay, one or more configuration settings, analyte
related data review or analysis, data communication rou-
tine, calibration routine, or reviewing a higher priority
alarm condition notification compared to the predeter-
mined routine.
[0143] The first indication or the second indication or
both, in one aspect may include one or more of a visual,
audible, or vibratory indicators output on the user inter-
face.
[0144] In addition, the first indication may include a
temporary indicator, and further, wherein the second in-
dication includes a predetermined alarm associated with
detected predefined alarm condition.
[0145] Also, the first indication may be output on the
user interface during the execution of the predetermined
routine, and is not output on the user interface at or prior
to the end of the predetermined routine.
[0146] Additionally, the second indication may be ac-
tive at the end of the predetermined routine.
[0147] In another aspect, each of the first indication
and the second indication may include a respective one
or more of a visual text notification, alert, a backlight in-
dicator, a graphical notification, an audible notification,
or a vibratory notification, configured to output on the
user interface.

Claims

1. A method, comprising:

detecting a first temperature related signal from
a first temperature sensor (203), the first tem-
perature related signal corresponding to a tem-
perature of skin within a close proximity of the
insertion point of a transcutaneous analyte sen-
sor (101);
detecting a second temperature related signal
from a second temperature sensor, the second
temperature related signal corresponding to an
ambient temperature in a housing (102), where-
in the data communication device is operatively
coupled to the analyte sensor and wherein the
second temperature sensor is located at a pre-
determined distance from the first temperature
sensor;
estimating by a processor an analyte tempera-
ture related signal based on the first and second
detected temperature signals; and
determining by said processor an analyte level
in interstitial fluid based on the estimated analyte
temperature related signal and a sensor signal
from the analyte sensor (101),
wherein the first temperature related signal cor-
responding to the temperature of skin and the
second temperature related signal correspond-
ing to the ambient temperature in the housing
are measured at a predetermined time of a sam-
pling cycle of the analyte sensor;
wherein the analyte temperature related signal
is estimated based on a predetermined value
associated with the detected first and second
temperature related signals; and
wherein the predetermined value includes a ra-
tio of thermal resistances associated with the
first and second temperature sensors.

2. The method of claim 1 wherein the predetermined
time of the sampling cycle of the analyte sensor (101)
is the end of the sampling cycle of the analyte sensor.

3. The method of claim 2 further comprising determin-
ing an average temperature from a plurality of tem-
peratures measured during the sampling cycle of the
analyte sensor.

4. The method of claim 1 wherein the predetermined
time of the sampling cycle of the analyte sensor is
the middle of the sampling cycle of the analyte sen-
sor.

5. The method of claim 1 further comprising detecting
when the analyte sensor has been inserted into the
skin, and detecting when the analyte sensor has
been removed from the skin.

6. An apparatus, comprising:

a housing (102);
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an analyte sensor (101) coupled to the housing
and transcutaneously positionable under a skin
layer;
a first temperature detection unit (203) coupled
to the housing and configured to detect a tem-
perature of the skin layer within a close proximity
of an insertion point of analyte sensor;
a second temperature detection unit provided in
the housing (102) and configured to detect an
ambient temperature within the housing; and
a processor (204) configured to estimate an an-
alyte temperature related signal based on the
temperature of the skin layer and the ambient
temperature within the housing, wherein the
processor is further configured to receive an an-
alyte related signal from the analyte sensor, and
wherein the processor is further configured to
determine an analyte value based on the esti-
mated analyte temperature related signal and
the analyte related signal received from the an-
alyte sensor;
wherein the analyte temperature related signal
is estimated based on a predetermined value
associated with the detected temperature of the
skin layer and the ambient temperature within
the housing; and
wherein the predetermined value includes a ra-
tio of thermal resistances associated with the
first temperature detection unit and the second
temperature detection unit.

7. The apparatus of claim 6 wherein one or more of the
first temperature detection unit or the second tem-
perature detection unit includes one or more of a
thermistor, a semiconductor temperature sensor, or
a resistance temperature detector (RTD). *

8. The apparatus of claim 6 wherein the first tempera-
ture detection unit (203) detects the temperature of
the skin layer at a predetermined time of a sampling
cycle of the analyte sensor.

9. The apparatus of claim 6 wherein the second tem-
perature unit is provided in a transmitter unit within
the housing.

10. The apparatus of claim 6 further including a data
communication device configured to communicate
data related to an operational state of the analyte
sensor to a remote location.

11. The apparatus of claim 6 wherein the processor is
further configured to determine an average temper-
ature from a plurality of temperatures measured dur-
ing the sampling cycle of the analyte sensor.

12. The apparatus of claim 6 wherein the predetermined
time of the sampling cycle of the analyte sensor is

the middle of the sampling cycle of the analyte sen-
sor.

13. The apparatus of claim 6 wherein the processor
(204) is further configured to detect when the analyte
sensor has been inserted into the skin layer, and
detecting when the analyte sensor has been re-
moved from the skin layer.

14. The apparatus of claim 12 wherein the predeter-
mined value is variable based on an error feedback
signal associated with a difference between a refer-
ence value and the analyte sensor signal.

15. The apparatus of claim-10 wherein the data commu-
nication unit is further configured to transmit one or
more signals associated with the detected temper-
ature associated with the analyte sensor, the detect-
ed ambient temperature, the analyte related signal
received from the analyte sensor or a glucose value
based on the estimated analyte  temperature related
signal and the analyte related signal received from
the analyte sensor.

Patentansprüche

1. Verfahren, umfassend:

das Erkennen eines ersten temperaturbezoge-
nen Signals von einem ersten Temperatursen-
sor (203), wobei das erste temperaturbezogene
Signal einer Temperatur von Haut in unmittel-
barer Nähe zur Einführungsstelle eines transku-
tanen Analytsensors (101) entspricht;
das Erkennen eines zweiten temperaturbezo-
genen Signals von einem zweiten Temperatur-
sensor, wobei das zweite temperaturbezogene
Signal einer Umgebungstemperatur in einem
Gehäuse (102) entspricht, wobei die Datenkom-
munikationseinrichtung mit dem Analytsensor
wirkgekoppelt ist und wobei der zweite Tempe-
ratursensor in einem vorgegebenen Abstand
zum ersten Temperatursensor angeordnet ist;
das Abschätzen eines analyttemperaturbezo-
genen Signals auf der Basis des ersten und
zweiten erkannten Temperatursignals durch ei-
nen Prozessor; und
das Ermitteln eines Analytgehalts in interstitiel-
ler Flüssigkeit auf der Basis des abgeschätzten
analyttemperaturbezogenen Signals und eines
Sensorsignals von dem Analytsensor (101)
durch den Prozessor,
wobei das erste temperaturbezogene Signal,
das der Hauttemperatur entspricht,
und das zweite temperaturbezogene Signal,
das der Umgebungstemperatur in dem Gehäu-
se entspricht, zu einem vorgegebenen Zeitpunkt
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eines Probenahmezyklus des Analytsensors
gemessen werden;
wobei das analyttemperaturbezogene Signal
auf der Basis eines vorgegebenen Werts abge-
schätzt wird, der mit den erkannten ersten und
zweiten temperaturbezogenen Signalen ver-
knüpft ist; und
wobei der vorgegebene Wert ein Verhältnis der
thermischen Widerstände einschließt, die mit
den ersten und zweiten Temperatursensoren
verknüpft sind.

2. Verfahren gemäß Anspruch 1, wobei der vorgege-
bene Zeitpunkt des Probenahmezyklus des Analyt-
sensors (101) das Ende des Probenahmezyklus des
Analytsensors ist.

3. Verfahren gemäß Anspruch 2, des Weiteren umfas-
send das Ermitteln einer Durchschnittstemperatur
aus einer Vielzahl von Temperaturen, die während
des Probenahmezyklus des Analytsensors gemes-
sen wurden.

4. Verfahren gemäß Anspruch 1, wobei der vorgege-
bene Zeitpunkt des Probenahmezyklus des Analyt-
sensors die Mitte des Probenahmezyklus des Ana-
lytsensors ist.

5. Verfahren gemäß Anspruch 1, des Weiteren umfas-
send das Erkennen, wenn der Analytsensor in die
Haut eingeführt wird, und das Erkennen, wenn der
Analytsensor von der Haut entfernt wird.

6. Vorrichtung, umfassend:

ein Gehäuse (102);
einen Analytsensor (101), der mit dem Gehäuse
gekoppelt ist und transkutan unter einer Haut-
schicht positioniert werden kann;
eine erste Temperaturerkennungseinheit (203),
die mit dem Gehäuse gekoppelt und zum Erken-
nen einer Temperatur der Hautschicht in unmit-
telbarer Nähe zu einer Einführungsstelle eines
Analytsensors konfiguriert ist;
eine zweite Temperaturerkennungseinheit, die
in dem Gehäuse (102) bereitgestellt und zum
Erkennen einer Umgebungstemperatur in dem
Gehäuse konfiguriert ist; und
einen Prozessor (204) der zum Abschätzen ei-
nes analyttemperaturbezogenen Signals auf
der Basis der Temperatur der Hautschicht und
der Umgebungstemperatur in dem Gehäuse
konfiguriert ist, wobei der Prozessor des Weite-
ren zum Empfangen eines analytbezogenen Si-
gnals von dem Analytsensor  konfiguriert ist, und
wobei der Prozessor des Weiteren zum Ermit-
teln eines Analytwerts auf der Basis des abge-
schätzten analyttemperaturbezogenen Signals

und des vom Analytsensor empfangenen ana-
lytbezogenen Signals konfiguriert ist;
wobei das analyttemperaturbezogene Signal
auf der Basis eines vorgegebenen Werts abge-
schätzt wird, der mit den erkannten Temperatur
der Hautschicht und
der Umgebungstemperatur in dem Gehäuse
verknüpft ist; und
wobei der vorgegebene Wert ein Verhältnis der
thermischen Widerstände einschließt, die mit
den ersten Temperaturerkennungseinheit und
der zweiten Temperaturerkennungseinheit ver-
knüpft sind.

7. Vorrichtung gemäß Anspruch 6, wobei eine oder
mehrere der ersten Temperaturerkennungseinheit
oder der zweiten Temperaturerkennungseinheit ein
oder mehreres von einem Thermistor, einem Halb-
leitertemperatursensor oder einem Widerstand-
stemperaturdetektor (RTD) enthält.

8. Vorrichtung gemäß Anspruch 6, wobei die erste
Temperaturerkennungseinheit (203) die Tempera-
tur der Hautschicht zu einem vorgegebenen Zeit-
punkt eines Probenahmezyklus des Analytsensors
erkennt.

9. Vorrichtung gemäß Anspruch 6, wobei die zweite
Temperatureinheit in einer Sendereinheit in dem Ge-
häuse bereitgestellt wird.

10. Vorrichtung gemäß Anspruch 6, des Weiteren ent-
haltend eine Datenkommunikationseinrichtung, die
zum Kommunizieren von Daten in Bezug auf den
Betriebszustand des Analytsensor an einen entfern-
ten Standort konfiguriert ist.

11. Verfahren gemäß Anspruch 6, wobei der Prozessor
des Weiteren zum Ermitteln einer Durchschnittstem-
peratur aus einer Vielzahl von Temperaturen konfi-
guriert ist, die während des Probenahmezyklus des
Analytsensors gemessen wurden.

12. Vorrichtung gemäß Anspruch 6, wobei der vorgege-
bene Zeitpunkt des Probenahmezyklus des Analyt-
sensors die Mitte des Probenahmezyklus des Ana-
lytsensors ist.

13. Vorrichtung gemäß Anspruch 6, wobei der Prozes-
sor (204) des Weiteren zum Erkennen, wenn der
Analytsensor in die Hautschicht eingeführt wird, und
zum Erkennen, wenn der Analytsensor von der Haut-
schicht entfernt wird, konfiguriert ist.

14. Vorrichtung gemäß Anspruch 12, wobei der vorge-
gebene Wert auf der Basis eines Fehlerrückführsi-
gnals variabel ist, das mit einer Differenz zwischen
einem Referenzwert und dem Analytsensorsignal
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verknüpft ist.

15. Vorrichtung gemäß Anspruch 10, wobei die Daten-
kommunikationseinrichtung des Weiteren zum
Übertragen von einem oder mehreren Signalen kon-
figuriert ist, das bzw. die mit der erkannten, mit dem
Analytsensor verknüpften Temperatur, mit der er-
kannten Umgebungstemperatur, dem von dem Ana-
lytsensor empfangenen analytbezogenen Signal
oder einem Glukosewert auf der Basis des abge-
schätzten analyttemperaturbezogenen Signals und
des von dem Analytsensor empfangenen analytbe-
zogenen Signals verknüpft ist bzw. sind.

Revendications

1. Un procédé, comprenant :

détecter un premier signal lié à une température
à partir d’un premier capteur de température
(203), le premier signal lié à une température
correspondant à une température de peau à
étroite proximité du point d’insertion d’un cap-
teur d’analyte transcutané (101) ;
détecter un deuxième signal lié à une tempéra-
ture à partir d’un deuxième capteur de tempé-
rature, le deuxième signal lié à une température
correspondant à une température ambiante
dans un logement (102), dans lequel le dispositif
de communication de données est couplé de
façon opérante au capteur d’analyte et dans le-
quel le deuxième capteur de température est
situé à une distance prédéterminée du premier
capteur de température ;
estimer par un processeur un signal lié à une
température d’analyte sur la base des premier
et deuxième signaux de température détectés ;
et
déterminer par ledit processeur un niveau
d’analyte dans du fluide interstitiel sur la base
du signal lié à une température d’analyte estimé
et d’un signal de capteur provenant du capteur
d’analyte (101),
dans lequel le premier signal lié à une tempéra-
ture correspondant à la température de peau et
le deuxième signal lié à une température cor-
respondant à la température ambiante dans le
logement sont mesurés à un moment prédéter-
miné d’un cycle d’échantillonnage du capteur
d’analyte ;
dans lequel le signal lié à une température
d’analyte est estimé sur la base d’une valeur
prédéterminée associée aux premier et deuxiè-
me signaux liés à une température détectés ; et
dans lequel la valeur prédéterminée inclut un
ratio de résistances thermiques associées aux
premier et deuxième capteurs de température.

2. Le procédé de la revendication 1 dans lequel le mo-
ment prédéterminé du cycle d’échantillonnage du
capteur d’analyte (101) est la fin du cycle d’échan-
tillonnage du capteur d’analyte.

3. Le procédé de la revendication 2 comprenant en
outre déterminer une température moyenne à partir
d’une pluralité de températures mesurées durant le
cycle d’échantillonnage du capteur d’analyte.

4. Le procédé de la revendication 1 dans lequel le mo-
ment prédéterminé du cycle d’échantillonnage du
capteur d’analyte est le milieu du cycle d’échantillon-
nage du capteur d’analyte.

5. Le procédé de la revendication 1 comprenant en
outre détecter quand le capteur d’analyte a été in-
séré dans la peau, et détecter quand le capteur
d’analyte a été retiré de la peau.

6. Un appareil, comprenant :

un logement (102) ;
un capteur d’analyte (101) couplé au logement
et pouvant être positionné de façon transcuta-
née sous une couche de peau ;
une première unité de détection de température
(203) couplée au logement et configurée pour
détecter une température de la couche de peau
à étroite proximité d’un point d’insertion de cap-
teur d’analyte ;
une deuxième unité de détection de températu-
re fournie dans le logement (102) et configurée
pour détecter une température ambiante à l’in-
térieur du logement ; et
un processeur (204) configuré pour estimer un
signal lié à une température d’analyte sur la ba-
se de la température de la couche de peau et
de la température ambiante à l’intérieur du lo-
gement, dans lequel le processeur est en outre
configuré pour recevoir un signal lié à l’analyte
en provenance du capteur d’analyte, et dans le-
quel le processeur est en outre configuré pour
déterminer une valeur d’analyte sur la base du
signal lié à une température d’analyte estimé et
du signal lié à l’analyte reçu en provenance du
capteur d’analyte ;
dans lequel le signal lié à une température
d’analyte est estimé sur la base d’une valeur
prédéterminée associée à la température détec-
tée de la couche de peau et à la température
ambiante à l’intérieur du logement ; et
dans lequel la valeur prédéterminée inclut un
ratio de résistances thermiques associées à la
première unité de détection de température et
à la deuxième unité de détection de températu-
re.
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7. L’appareil de la revendication 6 dans lequel une ou
plusieurs unité(s) parmi la  première unité de détec-
tion de température ou la deuxième unité de détec-
tion de température inclu(en)t un ou plusieurs élé-
ment(s) parmi une thermistance, un capteur de tem-
pérature semiconducteur, ou un détecteur de tem-
pérature à résistance (RTD).

8. L’appareil de la revendication 6 dans lequel la pre-
mière unité de détection de température (203) dé-
tecte la température de la couche de peau à un mo-
ment prédéterminé d’un cycle d’échantillonnage du
capteur d’analyte.

9. L’appareil de la revendication 6 dans lequel la
deuxième unité de température est fournie dans une
unité d’émetteur à l’intérieur du logement.

10. L’appareil de la revendication 6 incluant en outre un
dispositif de communication de données configuré
pour communiquer des données liées à un état opé-
rationnel du capteur d’analyte à un emplacement dis-
tant.

11. L’appareil de la revendication 6 dans lequel le pro-
cesseur est en outre configuré pour déterminer une
température moyenne à partir d’une pluralité de tem-
pératures mesurées durant le cycle d’échantillonna-
ge du capteur d’analyte.

12. L’appareil de la revendication 6 dans lequel le mo-
ment prédéterminé du cycle d’échantillonnage du
capteur d’analyte est le milieu du cycle d’échantillon-
nage du capteur d’analyte.

13. L’appareil de la revendication 6 dans lequel le pro-
cesseur (204) est en outre configuré pour détecter
quand le capteur d’analyte a été inséré dans la cou-
che de peau, et détecter quand le capteur d’analyte
a été retiré de la couche de peau.

14. L’appareil de la revendication 12 dans lequel la va-
leur prédéterminée est variable sur la base d’un si-
gnal de retour d’erreur associé à une différence entre
une valeur de référence et le signal de capteur d’ana-
lyte.

15. L’appareil de la revendication 10 dans lequel l’unité
de communication de données est en outre configu-
rée pour transmettre un ou plusieurs signal/signaux
associé(s) à la température détectée associée au
capteur d’analyte, à la température ambiante détec-
tée, au  signal lié à l’analyte reçu en provenance du
capteur d’analyte ou à une valeur de glucose sur la
base du signal lié à une température d’analyte esti-
mé et au signal lié à l’analyte reçu en provenance
du capteur d’analyte.
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