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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates, in general, to a
device used for monitoring an analyte, such as a blood
glucose measurement meter, and to means and methods
of conveying information to such a device.

2. Problem to be Solved

[0002] Systems for measuring the concentration of a
specific analyte, indicator, or marker (hereinafter "ana-
lyte") from a sample of body fluid such as, for example,
whole blood, plasma or interstitial fluid are commonly
known and documented. For many individuals who suffer
from a particular disease, such as diabetes, measure-
ment of their analytes such as blood glucose is a neces-
sary part of daily life. Such patients are advised by their
health care professional to monitor their blood sugar lev-
elsregularly each day, typically ranging between two and
six tests per day. To do this, patients rely on measure-
ment systems are commercially available. These sys-
tems typically include a meter, disposable test sensors
and lancets, such as those sold under the OneTouch®
Ultra brand from Lifescan, Inc., Milpitas, California, USA.
[0003] Other systems for measuring bodily fluids are
disclosed in DE10237602A1, EP1607137A2,
EP1147739A2 and US Patent No. 5,053,199. The use
of RFID technology is disclosed in US Patent Application
Publication No. 2005/0009122 A1 and IDTECHEX:
"Smart Healthcare 2003: conference review", SMART
HEALTHCASRE USA, 10th to 11th June 2004, pages 1
to 7, Additionally, EP0994350A1 discloses the use of ra-
dio communication in conjunction with chemical or elec-
trochemical measuring or dosing equipment.

[0004] In order to more fully describe the problem to
be solved, reference will be made to the specific disease,
diabetes, and to diabetics. Reference to this disease is
intended only to help clarify understanding. It is not in-
tended to limit understanding or use of any information
in this document to that specific disease.

[0005] As stated above, diabetics typically use a sys-
tem that employs a disposable test sensor (also known
as test strips) in a blood glucose meter that can be given
them by their healthcare professional (HCP) or pur-
chased. A diabetic will insert a test strip into a meter and
apply a drop of his blood to the test area. In an electro-
chemical device, the test area will typically include a
chemical system to change the glucose molecules in the
drop of blood into ionic derivatives. When a voltage or
currentis applied across the test area, a resultant voltage
or current can measured that is directly proportional to
the amount of glucose in the drop of blood. This resultant
voltage or current can then be, through an algorithm in
the meter, used to calculate the amount of glucose in that
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sample and, hence, in the diabetic patient.

[0006] When using this type of test strip and meter, it
is often necessary to make compensations for such
things as temperature at the time of measurement as
these factors will affect the accuracy and precision of the
meter. Similarly, the process of manufacturing test strips
may often result in a degree of variability between lots or
batches. This variability is due to many factors among
which are lot-to-lot variations in the test strip components
during manufacture. Thus, during manufacture, each
batch of test sensors is assigned a calibration code
which, when input into the meter, will compensate for this
variability so that all test strips will measure the same
amount of blood glucose in a given sample with the same
degree of accuracy and precision, regardless of the lot.
This calibration code is used in the algorithm of the meter
to compensate for such lot-to-lot manufacturing variabil-
ity.

[0007] Each time a user purchases a new vial (taken
herein to include alternative terms such as cartridge, dis-
penser or other container) of test sensors it will have as-
signed to it one of a number of different calibration codes.
Itis possible for the new vial to have the same calibration
code as the previous vial used; however, it is likely that
it will be different. Most meters currently available require
the user to read the calibration code assigned to the new
vial and manually enter this code into the meter prior to
use.

[0008] Calibrating the meter each time a new vial of
sensors is started, or indeed each time the user wishes
to perform a test, can be inconvenient, and potentially
life-threatening, due to the number of steps involved and
the time consuming process of having to check the cal-
ibration code printed on the label of the vial. Itis potentially
inconvenient for the user to perform this step, particularly
if the code required is printed on packaging that poten-
tially could have been discarded orifthe userisina hurry,
for example, experiencing a period of hypoglycemia, in
which case their thought processes could be blurred.
[0009] Looking for small print on a label can be prob-
lematic for many diabetics, too, as diminished eyesight
is often a resultant complication of the disease. Many
users may forget to enter the calibration code or they
may decide not to enter it if they do not understand its
significance. Obtaining a result, such as a blood glucose
concentration from a meter and strip system that is not
properly calibrated, may be incorrect and potentially
harmful to the user. An incorrect result may cause them
to take inappropriate action. For reasons including those
described herein itis desirable for the measurement sys-
tem to include automatic calibration, and for the number
of steps required by the user in order to perform a meas-
urement to be kept to a minimum.

SUMMARY OF THE INVENTION

[0010] The present invention overcomes many of the
issues described above. In accordance with the present
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invention a method of calibrating test sensors is disclosed
herein, as defined by claim 1.

[0011] Provided is an analyte measuring system in-
cluding a meter and a vial of test sensors, whereby cal-
ibration information specific to a particular vial of test sen-
sorsis transmitted wirelessly from a radio frequency iden-
tification (RF or RFID) tag incorporated within the vial, at
a predefined time or within a predefined period, to a read-
er housed within the meter. The process of calibration
may or may not be completely automated. For example,
the user may be prompted to press a dedicated button,
or bring the vial into contact with the meter, or somehow
confirm that the calibration code transmitted from the vial
to a receiver within the meter is correct. Alternatively the
process of calibration may be completely automated re-
quiring no action or input by the user, thereby simplifying
the process of performing a test and ultimately reducing
the time taken.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The novelfeatures of the invention are set forth
with particularity in the appended claims. A better under-
standing of the features and advantages of the present
invention will be obtained by reference to the following
detailed description that sets forth illustrative embodi-
ments, in which the principles of the invention are utilized,
and the accompanying drawings of which:

Figure 1 shows a flow diagram of the process steps
involved in calibrating a conventional meter.

Figure 2 shows a simplified drawing of an example
system for use with the present invention.

Figure 3 shows an example plot of an analyte meas-
urement reaction versus time.

Figure 4 shows a process flow diagram outlining sev-
eral different polling opportunities within a measure-

ment cycle according to the present invention.

Figure 4a shows a simplified process flow of the main
steps involved in polling option 1 of Figure 4.

Figure 4b shows a simplified process flow of the main
steps involved in polling option 2 of Figure 4.

Figure 4c shows a simplified process flow of the main
steps involved in polling option 3 of Figure 4.

Figure 4d shows a simplified process flow of the main
steps involved in polling option 4 of Figure 4.

Figure 4e shows a simplified process flow of the main
steps involved in polling option 5 of Figure 4.

Figure 4f shows a simplified process flow of the main
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steps involved in polling option 6 of Figure 4.

Figure 4g shows a simplified process flow of the main
steps involved in polling option 7 of Figure 4.

Figure 4h shows a simplified process flow of the main
steps involved in polling option 8 of Figure 4.

Figure 4i shows a simplified process flow of the main
steps involved in polling option 9 of Figure 4.

Figure 5 shows a table of information that may be
loaded from a RFID tag to a meter, or from a meter
to the RFID tag in accordance with the present in-
vention.

Figure 6 shows a first example of a system according
to the present disclosure including a clip.

Figure 7 shows a flow diagram of the steps involved
in calibrating the meter of Figure 6.

Figure 8 shows an example system according to a
second of the present disclosure, including a dedi-
cated calibration button.

Figure 9 shows a perspective view of the system of
Figure 8, showing a vial contacting the meter and
also an LED indicator.

Figure 10 shows a flow diagram of the steps involved
in calibrating the system of Figures 8 and 9.

Figure 11 shows an example system according to a
third of the present disclosure, including a micro-
switch.

Figure 12 shows a perspective view of the system
of Figure 11, showing a recess in the base of the
meter and the location of a micro-switch.

Figure 13 shows a flow diagram of the steps involved
in calibrating the system of Figures 11 and 12.

Figure 14 shows a further example of a system ac-
cording to the present disclosure incorporating a cra-
dle.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS OF THE INVENTION

[0013] Looking at Figures 1 and 2, a system kit used
to test a patient’s blood glucose level typically consists
of a meter 101, a lancet (not shown) and a plurality of
disposable test sensors or strips 102, optionally con-
tained within a re-closeable, moisture impermeable con-
tainer such as a desiccated vial 104. Figure 1 shows a
flow diagram of process steps involved in calibrating a
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conventional analyte measuring meter, such as the type
of meters used by diabetic patients for self-measurement
of their blood glucose concentration. Calibrating the sys-
tem, to account for any lot-to-lot variability in response
of the test sensors to the analyte being measured caused
by the manufacturing process, is important to achieve
accurate and reliable results.

[0014] To perform a test, the user first removes a new
test sensor from a vial and inserts it into the receiving
strip port of the meter, step 2. For some meters, for ex-
ample the OneTouch® Ultra from Lifescan Inc., Milpitas,
California, USA, the action of inserting a strip into the
receiving connector initiates automatic power-on of the
meter. First, optionally a splash screen may be displayed
followed by a screen check, step 4. Next, a calibration
code is typically displayed for a predefined period of time,
and optionally may flash, step 6. If the code displayed
matches the calibration code printed on the vial, step 8,
then the user can accept the code shown by the meter
by either pressing a confirmation button or letting the dis-
play time out. The display will then show a prompt indi-
cating that the system is ready to accept a sample, step
10. The user may then proceed to perform the test, step
12.

[0015] If however the code currently set within the me-
ter does not match the code printed on the vial of test
sensors, then the user presses a specific button on the
meter to scroll through all the calibration code options
until the correct number is reached, step 14. Once se-
lected, the new code is displayed to the user for a pre-
determined period of time, e.g. 3 seconds, step 16, and
optionally the number may flash. During this time, the
user may confirm the new code by pressing a button or
by letting the display time out.

[0016] Figure 2 is a simplified schematic drawing of
an example embodiment of an analyte monitoring system
for use with the present invention. Monitoring system kit
100 includes a measurement meter 101, including a strip
port 108, an internal RFID reader 152, display 103 and
a set of buttons 105, a vial 102 or otherwise suitable
container for holding blood glucose test sensors 104 in-
cluding an RFID tag 150. It would be apparentto a person
skilled in the art that containers or cartridges designed
to house test sensors may take a form different from the
vial shown herein. Optionally the container may be a vial,
cartridge, cassette, dispenser, for example, and may be
of any suitable shape, e.g., cylindrical, rectangular or
disk-shaped. For the purpose of this application the term
‘vial’ will be used to encompass all types of container
used for holding test sensors.

[0017] A measurement system, such as the simplified
system of Figure 2, may be used for the routine deter-
mination of blood glucose by patients suffering from, for
example, diabetes. For the purpose of this disclosure,
the analyte of interest will be limited to blood glucose
concentration, however it would be apparent to a person
skilled in the art that monitoring meters or systems for
the measurement of characteristics of other analytes or
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indicators may also incorporate the invention disclosed
herein.

[0018] To perform a blood glucose measurement, a
user first inserts a new test strip 104 into the strip port
connector region 108 of the meter 101. Insertion of a test
strip 104, or pressing of a button 105 will initiate the meter
to switch on. Software within meter 101 may run a startup
routine to check various system components prior to dis-
playing to the user that their meter is ready to begin a
test. Vial 102 incorporates an RFID tag 150 that may
include information such as the calibration code for the
specific batch of test sensors being used. A correspond-
ing RFID reader 152 with appropriate antenna for inter-
rogating RFID tag 150 is located at a suitable position
within the housing of meter 101. Polling by RFID reader
152 to determine the presence of RFID tag 150 (and so
upload any information) can occur wirelessly at any point
prior to the beginning of the measurement calculation in
which it is to be used, as will be discussed in more detail
in relation to Figures 3 and 4. For example, information
stored on RFID tag 150 (such as calibration information)
located on vial 102 is required in the calculation per-
formed by the meter software to convert the measured
currentinto an accurate blood glucose concentration and
displayed to the user. Wireless transfer of information
using RFID may be totally, partially, or not automated. In
other words, the transfer can be accomplished without
any user interaction other than bringing the vial 102 in
close enough proximity to the RFID reader 152 to allow
the polling and transfer to take place. Alternatively, the
system can be designed to require the user to begin or
subsequently acknowledge the polling step to begin
and/or complete the information transfer.

[0019] RFID provides wireless communication through
use of low cost portable data carriers, the technology of
which is commonly known and will not be described fur-
ther herein. An example RFID tag that may be used with
the present invention is Tag-it HF-1 Transponder inlay
(part number RI-103-112A) available from Texas Instru-
ments, [city], Texas, USA. An example RFID reader for
use with such an RFID tag is component number TRF
7961 also available from Texas Instruments. Transmis-
sion ranges may be in the order or 1 to 30cm depending
on power supply and component configuration within the
meter, but preferably in the range 1 to 4cm.

[0020] Whilst this application refers to RFID tags and
RFID readers throughout, other wireless information
transfer mechanisms incorporating wireless emitters and
receivers could be used such as Bluetooth or WiFi. One
advantage of using RFID tags and readers is that the tag
can be powered and queried by the reader and does not
therefore need its own power source.

[0021] Optionally, the exterior housing of meter 101 of
system 100 may be designed in such a way to internally
integrate a vial or container 102 of test sensors that itself
incorporates an RFID tag 150. One such meter is de-
scribed in patent US5989917 titled "Improved Glucose
Monitor And Test Strip Containers For Use In Same" filed
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February 13, 1996 by Selfcare, Inc. Such a housing de-
sign would hold the RFID reader 152 and tag 150 within
the required range for efficient wireless communication.
The user may or may not have to physically remove vial
102 from the meter housing to obtain a test sensor to
enable them to perform a test. Optionally the user may
be able to access and open the vial to retrieve a test
sensor whilst the vial is held within the meter housing.
An advantage of such a system would be the reduced
number of separate components comprising system 100.
[0022] Optionally, system 100 may be held within a
system kit case, designed specifically to ensure that vial
102 is located in the required position when the reader
152 polls the RFID tag 150 for information such as the
calibration code. Such a design may include a holder (for
example in-built elastic material or a recess or indent)
designed specifically to hold the meter, and also a sep-
arate holder for the vial. Such a case design would facil-
itate the relative positions of the meter and vial, main-
taining them in close proximity to each other, and ena-
bling wireless communication there-between.

[0023] Figure 3 shows a plot of a typical analyte meas-
urement timing cycle 200, such as that obtained for the
OneTouch® Ultra test strip (available from Lifescan Inc.,
Milpitas, California, USA).

[0024] To perform a blood glucose measurement, the
user first inserts a new test strip 104 into the strip port
region of their meter 108. The meter software will scroll
through a startup sequence, and upon successful com-
pletion will display a ’apply blood’ icon or message. The
user will then lance their skin to obtain a sample of blood
to be analysed. The sample is then applied to the test
strip, and upon sufficient uptake of sample, the count-
down will begin. During the countdown period (5 seconds
for the OneTouch® Ultra test strip) an assay procedure
is performed by applying +400mV to each of two working
electrodes on the test sensor and measuring the current
developed after 5 seconds. Almost immediately thereaf-
ter, the measured current is transformed, using the cal-
ibration information, into a corrected blood glucose con-
centration.

[0025] Turning now to Figure 3 in detail, timing cycle
200includes athreshold point G (e.g. a current of 100nA),
a trigger point A (e.g. with a trigger current of 150 nA) for
a working electrode 1 (W1) which triggers the start of a
countdown period B (5 seconds in this example), a trigger
point C (e.g. with a trigger current of 150 nA) for a working
electrode 2 (W2) which triggers the start of a countdown
period D (also 5 seconds) for W2, the relative ends of
the countdown periods for W1 and W2 are denoted E
and F respectively. The current developed at times E (for
W1) and F (for W2) are representative of the glucose
concentration in the sample under test and are used in
a subsequent calculation to determine the glucose con-
centration in the sample.

[0026] Calibration information (for example a calibra-
tion code) has to be available to the meter software prior
to the beginning of the calculation, to enable the blood
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glucose concentration to be calculated. If this calibration
information is stored on the RFID tag on the vial, then
there exist a number of different points throughout the
measurement cycle at which transfer of this information
could occur so as not to delay the calculation. These
points are discussed in relation to Figure 4.

[0027] Figure 4 is a simplified process flow diagram,
showing the sequence of main events that occur during
the process of making an analyte measurement. Several
different timing options are indicated for the transfer of
information, such as calibration information e.g. a cali-
bration code in particular, from the RFID tag integrated
within the vial to the reader in the meter, enabling the
software to use this information during the calculation of
the final blood glucose result.

[0028] Meters such as the OneTouch® Ultra from
Lifescan Inc., Milpitas, California, USA, power-on, step
302, automatically when a test sensor 102 is inserted in
preparation to perform a measurement. Following strip
insertion, step 300, the meter software undergoes a se-
ries of start-up checks, step 302, to ensure the meter is
ready for use. On completion of the start-up routine, the
meter may display a message or icon to indicate to the
user that it is ready to accept a sample to be measured,
step 304. When a sample is successfully applied, step
306, the assay sequence is triggered, step 308, and the
biochemical reaction is measured over a predefined pe-
riod e.g. 5 seconds. The final measurement is then used
in conjunction with the calibration information to calculate
the analyte concentration, which is then displayed to the
patient, step 310.

[0029] Retrieval of the calibration information from an
RFID tag, integrated within a vial or container of test sen-
sors as described herein, by RFID technology may occur
at several stages during the procedure, outlined by poll-
ing options 1 to 9 shown in Figure 4. This application
covers all the options outlined although some options are
more user friendly and/or power efficient than others. If
the RFID tag is not found, and hence the calibration in-
formation is not available for whatever reason, then the
meter may optionally indicate to the user that the calcu-
lation will be performed using the information previously
stored, or optionally the user may be provided with the
ability to manually calibrate the meter.

[0030] Figure 4a shows a brief outline of the steps in-
volved in timing of polling option 1. Calibration informa-
tion may be obtained during the start-up routine. Power-
on of the meter in order to conduct a test can occur by
means of inserting a test strip into the strip port region or
by pressing a button on the user interface, step 311. Be-
fore the meter is ready for the user to begin a test, it may
automatically perform a start-up sequence of system
checks, step 312. Such checks may include memory,
pixel illumination, battery charge and ambient tempera-
ture for example. The RFID reader within the meter may
optionally be programmed to poll for the RFID tag as part
of this start-up sequence, thereby ensuring the calibra-
tion information and any other relevant information is
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stored within the memory of the meter and available for
calculation of the final result, step 314. This option results
in refreshing of the calibration information every time the
meter is switched on. This may result in unnecessary
power drain on the battery because of the need to power
up the reader, as it is not necessary to update the cali-
bration information each time the user performs a test.
[0031] Figure 4b shows a brief outline of the steps
involved in timing of polling option 2. Calibration informa-
tionmay be obtained, step 317, on successful completion
of the start-up routine 316 and before the ‘apply blood’
icon 318 is displayed. The meter software may optionally
be programmed to have the RFID reader poll for the RFID
tag information automatically after completion of all start-
up checks, step 316. If the RFID reader finds the RFID
tag, then transfer of the information held in the RFID tag
would take only a fraction of a second, thus calibration
of the system may be completely invisible to the user.
Optionally a confirmation screen, showing the previously
retrieved information, may be displayed requiring the us-
er to press a button to confirm that the new information
is to be sought. This option could provide some advan-
tage over polling option 1 since polling would not occur
if the meter start up checks were unsuccessful.

[0032] Whilstitis conceivable for polling options 1 and
2 toinclude a prompt asking the user to confirm whether
they wish to have the meter poll for calibration information
each time the meter is switched on, this represents an
additional user step, and may result in the user being
asked this question needlessly whilst the test sensors in
each vial are used up.

[0033] Figure 4c shows a brief outline of the steps in-
volved in timing of polling option 3. Calibration informa-
tion may be obtained whilst the "apply blood’ indicator is
being displayed, step 320. Optionally the RFID reader
may be programmed to poll for the RFID tag information
once, or intermittently during the period in which the sys-
tem is primed and waiting for sample application to the
test sensor, step 322. Polling for the information at this
point in the measurement sequence would not increase
the overall test time, as essentially the software would
be conducting two processes at the same time. Indeed,
prior to the "apply blood’ screen appearing 320, a check
of the test sensor is made to ensure itis usable (i.e. within
certain parameters). If the strip is not usable, then no
polling would occur until a usable strip is provided. This
would reduce power loss during polling and aid predict-
ability of the lifetime of the battery, as the number of polls
would equate to the number of test sensors inserted and
found ready to be used. Transfer of calibration from the
RFID tag to the meter memory may again be completely
invisible to the user, or optionally a confirmation screen
may be displayed requiring the user to confirm that new
information is to be sought.

[0034] Figure 4d shows a brief outline of the steps
involved in timing of polling option 4. Calibration informa-
tionmay be obtained at a point during sample application,
step 324. Optionally, the RFID reader may be pro-
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grammed to poll for the RFID tag information whilst the
user is in the process of applying sample to the reaction
zone of the test sensor. Polling may optionally be trig-
gered when a threshold current e.g. 100nA is achieved,
step 325, at the start of the electrochemical reaction (in-
dicated by 'G’ on Figure 3). Again, this method of cali-
bration would not increase the overall test time, and it
may be completely invisible to the user, or optionally a
confirmation screen could be displayed.

[0035] Figure 4e shows a brief outline of the steps in-
volved in timing of polling option 5. Calibration informa-
tion may be obtained when a trigger current is detected
at working electrode 1, step 326. The measurement and
countdown period, step 328 (for example a 5 second
countdown) is initiated when a particular current e.g.
150nA, is detected at working electrode 1, indicated by
‘A’ in Figure 3. This trigger current may also optionally
be used to trigger the RFID reader to poll for the RFID
tag and hence the calibration information contained
therein. This has the advantage that the pre-measure-
ment test sensor checks would be complete, and at least
the first working electrode (W1) had received sample and
was undertaking the assay reaction before polling oc-
curred, therefore polling only occurs when a test sensor
is in the meter and is operating correctly. Also, similar to
the options already described, obtaining the calibration
information at this stage in the measurement cycle would
not increase the overall measurement time, and could
provide invisible calibration of the system, although op-
tionally a confirmation screen could be displayed.
[0036] Figure 4f shows a brief outline of the steps in-
volved in timing of polling option 6. Calibration informa-
tion may be obtained when a trigger current is detected
at working electrode 2, step 330. Similar to timing of poll-
ing option 5, a trigger current measured at working elec-
trode 2 e.g. 150nA (indicated by 'C’ in Figure 3) could be
used to trigger the RFID reader located within the meter
to poll for the RFID tag. As working electrode 2 is located
further down the test sensor than working electrode 1 i.e.
further away from the inlet for sample application, then
the trigger current for W2 (indicated by ‘D’ in Figure 3) is
reached approximately 300ms after the trigger current
for W1 (indicated by 'B’ in Figure 3), and the countdown
period, step 332 for W2 is initiated. This is also an indi-
cator that the test sensor has been constructed correctly
and it is likely that an appropriate amount of blood has
been used so that a successful fill of the test sensor is
likely to occur because sample has reached the second
working electrode. Therefore in this option, no polling
(and hence no battery usage) would occur if the sample
does not reach the second working electrode.

[0037] Figure 4h shows a brief outline of the steps
involved in timing of polling option 7. Calibration informa-
tion may be obtained at any time during the countdown.
Here the option is to program the RFID reader to poll for
the RFID tag information at any point within the count-
down period. The countdown period for the OncTouch®
Ultra meter (available from Lifescan Inc., Milpitas, USA)
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is 5 seconds, allowing sufficient time for the RFID reader
to poll for the RFID tag and obtain the calibration infor-
mation.

[0038] Figure 4g shows a brief outline of the steps
involved in timing of polling option 8. Calibration informa-
tion may be obtained once the process carried out to
check for sufficient fill of the test sensor is complete, step
334. As described in polling option 6, the sample e.g.
blood takes some time to move up the reaction zone of
the test sensor by capillary action. At the end of the count-
down period, step 336, the measurement software may
determine that the strip is operating correctly, has no
manufacturing errors and has received sufficient sample
to perform the analysis, by comparing the currents de-
tected atW1and W2 (times E and F respectively in Figure
3) and checking that the two measurements are within
acceptable agreement with one another e.g. +/-20%. If
the test strip is not performing correctly e.g. if there is a
manufacturing error or insufficient sample was applied,
then this calculation may prompt on error message to
warn the user and may ask them two retest. Once it has
been determined that the test sensor is performing cor-
rectly, only then is the RFID reader activated to poll for
the RFID tag. The RFID render may optionally be pro-
grammed to poll for the RFID tag information during, or
just after this sensor performance calculation. Again, the
process of calibration would not increase the overall
measurement time, and may be completely invisible to
the user. If polling occurs after the sensor performance
calculation, there is reduced risk of polling unnecessarily.
Alternatively, by having already obtained the necessary
information by polling for the RFID tag in advance of in-
viting the user to apply sample to the test sensor (as
described in polling options 1 and 2), there is reduced
risk of wasting a test sensor should the RF polling for the
calibration information, and the optional manual entry of
the calibration information both be unsuccessful for any
reason.

[0039] Figure 4i shows a brief outline of the steps in-
volved in timing of polling option 9. Calibration informa-
tion may be obtained, step 342, after the end of the cur-
rent measurement, step 340, but before the beginning of
the calculation that transforms the measured current into
an accurate blood glucose result, step 344. The RFID
reader may optionally be programmed to poll for the RFID
tag to obtain the calibration information after the check
for sufficient sample has occurred and the current has
been measured. The calibration information is required
in the calculation of the final result subsequently dis-
played to the user therefore it is retrieved from the RFID
tag prior to the start of this calculation. This option can
take longer since there is no advantage from conducting
activities e.g. countdown and polling in parallel.

[0040] Provided the RFID reader is instructed to poll
the RFID tag for the calibration information during one of
the above-listed options, then the calibration information
will be readily available to be used in the calculation of
the analyte concentration.
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[0041] Figure 5 shows a table of information that may
be loaded from a RFID tag to the meter and/or from the
meter to the RFID tag, in accordance with any of the
example embodiments of the present invention.

[0042] Four different example embodiments incorpo-
rating the present invention will now be discussed.
[0043] Figure 6 shows a first example of a system 400
according to the present disclosure , including a meter
401 incorporating an RFID reader 452, a vial 402 incor-
porating an RFID tag 450, a test sensor 404, a reaction
zone 406, a strip insertion port 408, an indicator 410 and
a clip 412 comprising an elongate portion 412c and grip-
ping features 412a, 412b and 412d. Clip 412 is semi-rigid
and designed to releasably receive meter 401 (between
gripping features 412a and 412b) and vial 402 (via grip-
ping feature 412d). Thus both the meter 401 and vial 402
can be held in fixed relation together by clip 412. Whilst
in clip 412, both the front face and strip insertion point
408 of meter 401 can be accessed by a user. Also, whilst
in clip 412, vial 402 can be accessed by a user. Typically
gripping features 412a, 412b and 412d provide an inter-
ference snap-fit with meter 401 and vial 402 and are re-
leasable.

[0044] Figure 6 is an example of an analyte-monitoring
device, such as a glucose-monitoring device for example,
used by diabetic patients to measure their blood glucose
concentration. System 400 comprises a meter 401 and
a vial of test sensors 402. According to the present dis-
closure, meter 401 includes an RFID reader 452 typically
comprising an antenna, transceiver and decoder, located
within the meter housing. Vial 402 includes a transpond-
er, commonly known as an RFID tag 450, electronically
programmed with information such as calibration data,
and optionally expiry and other country-specific informa-
tion such as the examples provided in Figure 5. Methods
of integrating the RFID tag 450 as part of a vial of test
sensors is described in detail in co-pending application
‘Container with RFID device for storing test sensors’,
publication number WO-2007/072009.

[0045] System 400 includes a locator, here in the form
of a clip 412 to hold vial 402 fixed in relation to meter 401
thereby providing the close proximity required for efficient
RFID communication. In one example, clip 412 is molded
in one piece using a semi-rigid, yet slightly deformable
material. Clip 412is essentially 'T’-shaped, and is intend-
ed to grip meter 401 from behind by means of two op-
tionally rounded gripping elements 412a and 412b, that
press against the top surface of meter 401 at each side,
securely holding meter401 against elongate portion412c
of clip 412. In this example, gripping elements 412a and
412b may optionally engage with cooperating features
located on the meter housing 401 (not shown). Elongate
portion 412c terminates into a further gripping element
412d, that extends beyond the bottom edge of meter 401.
Gripping element 412d is intended to hold vial 402 se-
curely adjacent the bottom edge of meter 401, enabling
successful RF communication between the RFID tag 450
integrated within vial 402 and the reader 452 housed with-
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in meter 401. It will be apparent to a person skilled in the
art that other examples (i.e. materials, shape and com-
ponents) may be used to provide a locator to hold a vial
and meter in close proximity to one-another, and these
are intended to be included. Alternatively, a meter hous-
ing may be adapted e.g. by provision of a recess, to re-
ceive a vial of test sensors, see US5989917 titled 'Im-
proved glucose monitor and test strip containers for use
in same’ filed February 13, 1996 in the name of Selfcare
Inc..

[0046] The following description utilizes the example
shown in Figure 6 in combination with timing of polling
option 2 described in relation to Figure 4 and 4b, and will
be described in more detail with respect to Figure 7. To
perform a test, a user would remove a test sensor 404
from within vial 402, optionally whilst vial 402 is held with-
in clip 412, or alternatively prior to attaching vial 402 to
clip 412, then insert strip 404 into insertion port 408. The
act of inserting strip 404 into port 408 may power-on me-
ter 401, automatically initiating the test procedure. Op-
tionally a splash screen may first be displayed, followed
by a display check. Following the power up procedure,
the RFID reader 452 housed within meter 401 emits a
radio frequency signal to activate RFID tag 450 located
on vial 402. The reader controls data acquisition and
communication, and decodes the information stored
within the integrated circuit of RFID tag 450 incorporated
within vial 402.

[0047] Clip 412 of the present disclosure therefore en-
sures that vial 402, with RFID tag 450 housed therein, is
positioned correctly to receive the RF signal sent by an-
tenna 452, enabling transfer of information such as the
calibration code to the meter software prior to the user
applying blood to the reaction zone 406 of test sensor
404. System 400 of the present disclosure provides a
unique, low power consumption hence power efficient
and cost-effective means of invisible calibration to the
user.

[0048] Optionally, clip 412 may be used alone or in
conjunction with a specifically designed system kit case.
The process steps of performing a test such as a blood
glucose measurement will be described in more detail in
relation to Figure 7.

[0049] Figure 7 shows a flow diagram of the process
steps involved in calibrating system 400 of Figure 6. To
perform a measurement, the user first inserts a test sen-
sor into insertion port, step 414, which may optionally
power-on meter 401 automatically, step 416. At a defined
point during the power-up sequence, the RFID reader
452 located within the housing of the meter is pro-
grammed to start emitting wirelessly, at a predetermined
frequency to poll for RFID tag 450, step 418. At this stage
in the sequence, the meter software has to determine
whether a RFID tag 450 has been located or not, step
420. If a vial containing an RFID tag is within range and
located within the short polling period, then the calibration
code and optionally any other relevant pieces of informa-
tion is transferred from the tag to the meter software, step
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422, a process invisible to the user. As soon as a valid
tag is detected and the information obtained, the RFID
circuitry is switched off to conserve battery power. Fol-
lowing successful calibration, meter 401 will move to the
‘apply blood’ instruction screen, step 424, and the user
will then be able to proceed with the measurement pro-
cedure, step 436, assured that their meter is correctly
calibrated for the vial 402 of test sensors they are using.
Optionally a confirmation screen displaying the calibra-
tion may be displayed briefly to the user, and optionally
the user may be asked to confirm the calibration code.
[0050] If however an RFID tag 450 is not located at
step 420 by the reader during the short polling period
418, then meter 401 may enter a visible calibration mode,
step 426. A message or indicator may be displayed to
the user, step 428, for a short period of time (e.g. 210 10
seconds) informing them that the tag was not found. Dur-
ing this period, RFID reader 452 may optionally continue
to poll for RFID tag 450, step 430, and if vial 402 is placed
into clip 412 then RFID tag 450 will be located and the
calibration information transferred, step 422. If however
the RFID tag 450 is still not found, then a message may
be displayed on the screen that no vial was found, step
434. The RFID circuitry only polls for the RFID tag infor-
mation briefly. Thereafter the RFID circuitry times outand
switches off to conserve battery power, and meter 401
retains the last calibration code that was used. The "apply
blood’ message or indicator is then displayed to the user,
step 424, allowing the patient to carry on with the test,
step 436, however this is with the knowledge that the
calibration code may not be correct. Optionally, the user
may be provided with the facility to manually enter the
correct calibration code, step 435, if for some reason the
RFID information transfer is unsuccessful. This will allow
the user to continue testing, and ensure that the result
obtained is accurate.

[0051] Figure 8 shows an example analyte measuring
system 500 according to a further example of the present
disclosure, including a meter 501 incorporating an RFID
reader (not shown), a strip insertion port 508, a first op-
tional indicator 510 and a dedicated calibration button
512.

[0052] Figure 9 shows a perspective view of the sys-
tem 500 of Figure 8, showing a meter 501 incorporating
an RFID reader 552, a vial 502 incorporating an RFID
tag 550, a test sensor 504, a reaction zone 506, a strip
insertion port 508, a dedicated calibration button 512 and
a second optional indicator 514.

[0053] Referring now to Figures 8 and 9, provided is a
further example of an analyte measurement system 500
according to the present disclosure. As described previ-
ously in relation to Figure 6, meter 501 contains an RFID
reader 552 housed therein, and vial 502 contains an RFID
tag 550 either co-molded within the make-up of vial 502
or optionally as part of the label provided on vial 502, as
described in detail in WO-2007/072009.

[0054] System 500 enables a user to ensure their me-
ter is correctly calibrated at any time i.e. the procedure
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of calibration does not require the user to insert a new
strip into the receiving port to power up the meter. The
same calibration procedure will apply whether the meter
501 is powered on by depressing a button or by inserting
a strip 504. In this example, calibration of a new vial 502
of test sensors is enabled by means of the user bringing
vial 502 close to meter 501 and pressing a dedicated
button 512. Button 512 may have the exclusive purpose
of activating the RFID reader and thus polling for RFID
tag 550. Button 512 may be pressed either when meter
501 is in an off mode, or after a sensor 504 has been
inserted into port 508 or meter 501 is otherwise switched
on. However, typically button 512 must be pressed prior
to application of sample to sensor 504 to allow polling for
an RFID tag and subsequent uploading of information
such as calibration information. It is possible for button
512 (and hence polling) to be activated during the 5 sec-
ond countdown, but this would require a prompt for a
user action within a defined time window and therefore
this could delay the test result if it were not done in a
timely manner.

[0055] An additional indicator 514, such as an LED
may also be used to indicate the location of the area of
meter 501 containing the RFID reader so providing guid-
ance to the user as to where to place vial 502 to be in
close proximity to RFID reader 552. Indicator 514 may
also provide information on the communication status by
either illuminating, ceasing to illuminate or flashing at a
certain time for example.

[0056] From the sleep or off mode, meter 501 is acti-
vated either by pressing button 512 or inserting a test
strip 504 into receiving port 508 prior to pressing button
512. Following an optional splash screen and display
check, the calibration code previously stored in meter
501 may be displayed, followed by a display indicator
showing that reader 552 is polling for RFID tag 550. The
display indicator may optionally be combined with a sec-
ond indicator such as illumination of an LED 510 for ex-
ample, to indicate that the antenna of RFID reader 552
within meter 501 is emitting a radio signal to scan for the
presence of RFID tag 550.

[0057] Dedicatedbutton512 mayinclude anicon, such
as a picture of a vial in this instance, to clearly and un-
ambiguously depict its use. A user would intuitively know
that dedicated button 512 is involved in the procedure
for calibrating system 500, particularly when coupled with
similaricons displayed on the user interface of meter 501.
[0058] Figure 10 shows a flow diagram of possible
steps involved in calibrating system 500 of Figures 8 and
9. A user is able to calibrate their system 500 with or
without actually performing a measurement, step 516.
With a strip inserted into the insertion port or not, the user
presses the dedicated key or button at any time as long
as it is prior to blood application, step 518, similar to poll-
ing timing options 1 and 2 described in relation to Figure
4. The previously stored calibration code may then op-
tionally be displayed to the user, step 520. The display
will then indicate that reader 552 housed within meter
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501 is scanning for the RFID tag 550 located within vial
502, step 522. Such a display may be by means of a
pictorial representation, an intuitive icon, words or even
LED state. If the vial is detected, step 524, an icon may
be displayed to the user to indicate successful location
of RFID tag 550 and/or successful transfer of information
e.g. calibration information, step 526, and the meter is
then ready to be used to perform a test or power off, step
528. Following successful transmission and receipt of
the information stored, the RFID circuitry may switch off
automatically to conserve battery power.

[0059] If RFID reader 552 does not communicate with
an RFID tag 550, then an icon may be displayed to the
user to indicate that no vial was found, step 530, and
optionally the previous calibration code stored within the
meter memory may again be displayed. The meter is
then ready to begin a test using the previously stored
code, or if not required it will power off, step 528. As
described previously, if for some reason the RF auto-
calibration is unsuccessful, the user may be provided with
the option to manually calibrate their system, step 532,
to ensure accuracy of readings taken.

[0060] RFID reader 552 will only activate for short pe-
riods of time in order to conserve battery power. A specific
time-out will be programmed to ensure the RF circuitry
powers off after the predetermined period of time. Op-
tionally, button 512 may be operated by means of a de-
press and hold action, thereby the possibility of acciden-
tally powering on meter 501 and activating the RF cir-
cuitry unnecessarily is virtually eliminated, inkeeping with
the desire to conserve battery power.

[0061] Provision of a dedicated button 512 for calibrat-
ing system 500 according to the present disclosure, en-
ables a user to more easily maintain the correct calibra-
tion status of their meter. A dedicated button 512 may
also be used in conjunction with clip 412 seenin Figure 6.
[0062] Figure 11 shows an example system 600 of the
present disclosure, including a meter 601, a vial 602 and
a micro-switch 612.

[0063] Figure 12 shows a perspective view of the sys-
tem 600 of Figure 11, including a meter 601 incorporating
an RFID reader 652, a vial 602 incorporating an RFID
tag 650, a test sensor 604 with a reaction zone 606, a
strip insertion port 608, a concave recess 610, a micro-
switch 612 and an indicator 614. An example micro-
switch is an ultra miniature button micro-switch, compo-
nent number DH3C-B1AA available from Cherry Electri-
cal Products Ltd., Luton, England. In one embodiment of
micro-switch 612, a magnet (not shown) and RFID tag
650 are incorporated within vial 602, and a cooperating
reed switch (notshown) is incorporated within meter 601.
When vial 602 is placed in close proximity to meter 601,
the magnet triggers the reed switch thereby activating
RFID reader 652 to poll for RFID tag 650 and transfer
the information.

[0064] In more detail, an RFID tag 650 and a magnetic
element (not shown) is associated with a vial 602 of test
sensors, either via application as a label or integrated
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within the molding of vial 602. The magnetic element
should be in close proximity to RFID tag 650. A reed
switch is incorporated within meter 601 in a suitable lo-
cation e.g. on the top surface, side or base of meter 601.
To power up and calibrate system 600, the user would
positively place and hold vial 602 against a conveniently
marked target area on meter 601 where the reed switch
is located. The proximity would be such that the magnet
within vial 602 triggers the reed switch to turn on meter
601 and activate the RFID circuitry. RFID reader 652
would poll for a short period of time e.g. 2 seconds, in-
terrogate RFID tag 650 and subsequently transfer the
calibration code and any other information to meter 601.
Once the information is retrieved the RFID circuitry is
immediately switched off, and some form of feedback
may be given to the user indicating that they may stop
holding vial 602 against meter 601. The calibration infor-
mation retrieved may be displayed to the user for verifi-
cation, before the user is given the option of whether or
not they wish to proceed with a test.

[0065] Meter 601 may optionally be switched on to the
data management mode by pressing the on/off button,
and doing so will not power up the RFID circuitry. Op-
tionally, insertion of a test sensor into meter 601 may
power on meter 601 without activating the RFID circuitry,
whereby the calibration information may still be entered
manually. If meter 601 was switched on via micro-switch
612 and no response from an RFID tag 650 was detected
after polling for a short, set period of time e.g. 2 seconds,
the RFID circuitry would power off and manual input of
the calibration information may be requested or meter
601 may switch off entirely. This may occur if there was
an error with RFID tag 650, an inconsistent placement
of vial 602 to meter 601 or a rogue magnetic source po-
tentially triggering micro-switch 612 without a vial 602
present.

[0066] Referring now to Figures 11 and 12, provided
is a further example of an analyte measurement system
600 according to the present disclosure. As described
previously in relation to Figures 6, 8 and 9 meter 601
contains an RFID reader 652 housed therein, and vial
602 contains an RFID tag 650 either co-molded within
the make-up of vial 602 or optionally as part of the label
provided on the vial, as described in detail in WO-
2007/072009. Similar to analyte measurement system
500 described in relation to Figures 8 and 9, system 600
also enables a user to ensure their meter 601 is correctly
calibrated at any time i.e. with or without a test strip 604
inserted into insertion port 608.

[0067] In this example, the user touches vial 602
against a specific location on the external housing of me-
ter 601, e.g. a specially designed locator arrangement
such as concave recess 610, to enable calibration of a
new vial 602 of test sensors. Concave recess 610 may
be shaped in the negative form of vial 602, making it
intuitive to the user to hold vial 602 against this area of
meter 601. Optionally, an additional indicator may be pro-
vided to the user, for example by means of colouring
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and/or illuminating active area 610 of meter 601 in a dis-
tinctive way, or the addition of a label including text or a
picture to encouraging the user to bring the vial into con-
tact with meter 601 at this specific location. Optionally,
active area 610 may include a second LED 612 to provide
further information regarding the status of the communi-
cation.

[0068] Contactingthe meter atconcave recess 610 ac-
tivates a micro-switch 612 that in turn initiates the RFID
reader 652 to poll in search of RFID tag 650. Micro-switch
612 may have the exclusive purpose of activating the
RFID circuitry and thus calibrating the meter.

[0069] An indicator 614, such as an LED indicator for
example, provided on the external housing of meter 601
may be used to give additional information regarding the
status of the RF communication. Such an indicator may
illuminate orflash to confirm that the antenna within meter
601 is emitting a radio signal to scan for the presence of
an RFID tag. Similarly, extinction of such an indicator, or
an obvious change in some other way, may supplement
the screen display indicating to the user that calibration
has been successful. It would be apparent to a person
skilled in the art that different indicators may be used to
reflect the status of the wireless communication, and is
not intended to be restricted to those described herein.
[0070] From the sleep or off mode, meter 601 is acti-
vated either by contacting vial 602 against micro-switch
612 located within concave recess 610 on the external
housing of meter 601, or by inserting a test strip 604 into
receiving port 608. Following an optional splash screen
and display check, the calibration code previously stored
in meter 601 may optionally be displayed, followed by a
display indicator showing that the meter is scanning for
the RFID tag 650 to obtain the calibration information.
RFID readers 452, 552 and 652 and RFID tags 450, 550
and 650 depicted herein are shown by means of example
only, and are not intended to restrict the size or location
of either component covered within the realms of this
disclosure.

[0071] Optionally, system 600 according to the present
disclosure may be used as described or in conjunction
with a specifically designed case.

[0072] Figure 13 shows a flow diagram of the process
steps involved in calibrating the system 600 of Figures
11 and 12. When meter 601 is in off or sleep mode 615,
the user may insert a test sensor, step 617, if they intend
to make a measurement. Inserting the strip may auto-
matically power-on the meter, step 618, and the meter
would display a prompt requesting the user to contact
micro-switch 612 with vial 602, step 619. Alternatively
system 600 can be calibrated without a test sensor being
inserted, by contacting micro-switch 612 within recess
610 with vial 602, step 616. Activation of micro-switch
612 causes meter 601 to power-on, step 618, and the
previous calibration code stored within the meter memory
may optionally be displayed, step 620, prior to RFID read-
er 652 polling for RFID tag 650 to retrieve information
such as the calibration information, step 622.
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[0073] Whether meter 601 is powered-on by strip in-
sertion or activation of micro-switch 612, the meter first
displays the last calibration code saved in the meter
memory, step 620. After a predefined period of time, an
indicator is displayed showing that reader 652 housed
within meter 601 is polling for the information stored in
the RFID tag 650 located within vial 602, step 622. If a
vial is found, step 624, a confirmation is displayed to in-
dicate successful calibration, step 626, and the meter is
ready to begin a test or alternatively power-off if not re-
quired, step 628. In this embodiment, system 600 incor-
porates polling timing options 1 or 2 described in relation
to Figure 4, retrieving the calibration information from
RFID tag 650 prior to sample application. If a vial is not
found, or it is removed without successful communica-
tion, step 624, then meter 601 may still be used for a test
using the calibration code previously stored in the mem-
ory. If the user does not intend to test at this time, then
meter 601 may return to the off or sleep mode, step 628.
The user may be provided with the option to manually
calibrate system 600, step 630, enabling them to contin-
ue with the test and ensures accurate results.

[0074] By utilizing a reed switch and magnet in this
example, the user action of presenting tagged vial 602
to meter 601 combines power up of system 600 with cal-
ibration. This embodiment therefore has the advantage
of being efficient with regard to polling time and hence
power consumption.

[0075] Asdescribedinrelation to earlierembodiments,
the RF circuitry will only poll for the RFID tag information
for a short, defined period of time in order to conserve
battery power. The predefined period would be pro-
grammed into the meter software, causing the RF circuit-
ry to power-off independent of whether a tag was found
or not. Controlling the activation of the RF circuitry for
such short periods of time is beneficial in the potential
occurrence of micro-switch 612 being triggered acciden-
tally, for example whilst being carried in a bag or pocket.
An automatic RF circuitry activation time-out mechanism
will maximize battery power conservation.

[0076] Figure 14 shows an example system 700 ac-
cording to the present disclosure, including a meter 701,
a stereo jack connector 708, a vial 702 A incorporating
an RFID tag 750 therein, a cradle 704 including an RFID
reader 752, a battery 705 and a cooperating engagement
feature 706.

[0077] This last example provides a means for ena-
bling meters currently commercially available to be im-
plemented with RFID auto-calibration technology as de-
scribed herein. Figure 14 shows a conventionally avail-
able meter 701, such as the OneTouch® Ultra meter
(available from Lifescan Inc., Milpitas, USA.), held in
close proximity to a vial of test sensors 702 that incorpo-
rates an RFID tag 750 by means of a cradle 704. Cradle
704 includes an RFID reader 752 located in a position
close to the engagement point for vial 702, hence in close
proximity to RFID tag 750 to facilitate wireless commu-
nication there-between. Meter 701 is attached to coop-
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erating engagement feature 706 of cradle 704 via the
stereo jack opening 708 in this example embodiment.
Optionally, meter 701 may engage to cradle 704 via the
strip port connector, or optionally via any type of connec-
tor e.g. USB. Figure 14 provides one example of a cradle
according to the present disclosure, it would be apparent
to a person skilled in the art that different shapes, forms
and materials of cradle are conceivable.

[0078] Itisintended that cradle 704 be used each time
auser purchases a new vial 702 of test sensors, enabling
easy, quick and reliable calibration of their system 700
prior to use for measuring their blood glucose concen-
tration. Placement of vial 702 into cradle 704 may trigger
the RFID reader 752 within cradle 704 to poll for RFID
tag 750 and retrieve the information stored therein.
Placement of meter 701 into cradle 704 engages elec-
tronic communication between cradle 704 at engage-
ment feature 706, with stereo jack connector 708, ena-
bling transfer of information such as calibration informa-
tion to meter 701. Transfer of the information from vial
702 would occur once for each new vial, when vial 702
and meter 701 were placed in cradle 704. Thus the in-
formation would be available before any subsequent
measurements and calculations of results using said
measurements.

[0079] Cradle 704 would contain all necessary elec-
tronics required to read the information stored on RFID
tag 750, retrieve this information, then interrogates the
appropriate parameters within the memory of the meter
and modifies them to include the correct information cor-
responding to the vial of test sensors being used. It is
anticipated that cradle 701 may also include a power
source 705, and may optionally include an external indi-
cator (not shown) such as an LED for example, that can
be used to inform the user of battery charge status, there-
by informing them when they need to change the battery.
Optionally power source 705 may be rechargeable,
therefore an external indicator may display the charging
status to the user.

[0080] Such a cradle enables use of RFID technology
for auto-calibration with existing meters and/or future me-
ters without inbuilt RFID technology e.g. lower cost me-
ters whereby the cradle may be provided as an acces-
sory. Auto-calibration by means of RFID technology pro-
vides the user with an easier and more reliable process
than the conventional manual process.

[0081] Calibration information corresponding to the
specific batch of test sensors would be contained within
RFID tag 750 and transmitted wirelessly to the memory
of meter 701 upon request from the RFID reader 752
housed within meter 701. Other information may also,
optionally, be transferred between vial 702 and the mem-
ory of meter 701, examples of such information are listed
in Figure 5.

[0082] The limitations associated with using RFID
technology to facilitate the transfer of calibration informa-
tion, namely the limited read range and the limited avail-
able battery power, are in whole or in part overcome by
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the examples provided herein. Each example ensures
that the meter and vial, or container housing new test
sensors, are within the limited read range of the RFID
reader. Each example may also ensure that the RFID
circuitry is only powered-on for short periods when re-
quired, and automatically powers-off following success-
ful transfer of stored data to conserve battery power.
RFID auto-calibration may also provide the user with few-
er steps in the process of performing a blood glucose
measurement, and may reduce the overall test time if
information transfer is completely invisible to the user.
[0083] It should be understood that various alterna-
tives to the examples of the invention described herein
might be employed in practicing the invention. It is in-
tended that the following claims define the scope of the
invention and that methods and structures within the
scope of these claims and their equivalents be covered
thereby.

Claims

1. A method for measuring a characteristic of an ana-
lyte or indicator in a body fluid in a system comprising
a meter and a separate test sensor container, the
method comprising:

a) measuring at least one quantity representa-
tive of the characteristic of the analyte or indica-
tor;

b) polling for a test sensor container;

c) on successful polling, wirelessly transferring
information from the test sensor container to the
meter and;

d) calculating the characteristic of the analyte or
indicator using said quantity and the information
and in which step (c) is complete before the start
of step (d) characterised in that

step (c) commences once a trigger level of the
predetermined quantity is reached.

2. A method according to claim 1 in which step (b) com-
mences once a trigger level of the predetermined
quantity is reached.

3. A method according to claim 2 in which the trigger
level is an initial threshold current value.

4. A method according to any preceding claim in which
the predetermined quantity is a working electrode
current.

5. A method according to any preceding claim in which
step (a) includes counting down a number of sec-
onds and step (c) commences during the count
down, in which the count down commences once
the trigger level is reached.
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6. A method according to any preceding claim in which
step (c) commences once a trigger level of both a
first and a second predetermined quantity is
reached.

7. A method according to claim 5 in which step (b) com-
mences once a trigger level of both the first and the
second predetermined quantity is reached.

8. A method according to claims 6 or 7 in which the first
and the second predetermined quantities are repre-
sentative of the characteristic of the analyte or indi-
cator.

9. A method according to claim 8 in which the first pre-
determined quantity is a first working electrode cur-
rent and the second predetermined quantity is a sec-
ond working electrode current.

10. A method according to any preceding claim when
dependant upon claim 3 in which the trigger level is
& about 100nA or 150nA.

11. A method according to any preceding claim compris-
ing a step (f) displaying an "Apply Sample" request
and step (b) commences during step (f).

12. A method according to any of claims 1 to 10 com-
prising step (f) displaying an "Apply Sample" request
and step (b) is complete before step (f) commences.

13. A method according to any preceding claim compris-
ing step (g) performing meter start up routine and
step (b) commences during step (g).

14. A method according to any of claims 1 to 13 com-
prising step (g) performing meter start up routine and
step (b) is completed before the end of step (g).

15. A system comprising a meter (501) and a separate
test sensor container incorporating means adapted
to perform step c) of the method of any one of claims
1 to 14, the meter comprising means adapted to per-
form step b) of the method, and means adapted to
carry out steps a) and d) of the method.

Patentanspriiche

1. Verfahren zum Messen einer Eigenschaft eines
Analyts oder eines Indikators in einem Kérperfluid in
einem System, das ein Messgerat und einen ge-
trennten Testsensorbehalter umfasst, wobei das
Verfahren Folgendes umfasst:

a) Messen mindestens einer GrolRe, die fir die
Eigenschaft des Analyts oder des Indikators re-
prasentativ ist;
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b) Abfragen nach einem Testsensorbehalter;
c) bei erfolgreichem Abfragen drahtloses Uber-
tragen von Informationen von dem Testsensor-
behalter an das Messgerat; und

d) Berechnen der Eigenschaft des Analyts oder
des Indikators unter Verwendung der Grof3e und
der Informationen

wobei Schritt (c) vor dem Start von Schritt (d)
abgeschlossen ist, dadurch gekennzeichnet,
dass

Schritt (c) beginnt, sobald ein Auslésepegel der
vorgegebenen GréRe erreicht ist.

Verfahren nach Anspruch 1, wobei Schritt (b) be-
ginnt, sobald ein Auslésepegel der vorgegebenen
GroRe erreicht ist.

Verfahren nach Anspruch 2, wobei der Auslésepegel
ein anfanglicher Stromschwellenwert ist.

Verfahren nach einem vorhergehenden Anspruch,
wobei die vorgegebene GréRe ein Elektrodenar-
beitsstrom ist.

Verfahren nach einem vorhergehenden Anspruch,
wobei Schritt (a) enthélt, eine Anzahl von Sekunden
rickwarts zu zahlen, und Schritt (¢) wahrend des
Ruckwartszahlens beginnt, wobei das Rickwarts-
zahlen beginnt, sobald der Ausldsepegel erreichtiist.

Verfahren nach einem vorhergehenden Anspruch,
wobei Schritt (c) beginnt, sobald ein Auslésepegel
sowohl einer ersten als auch einer zweiten vorgege-
benen GroRe erreicht ist.

Verfahren nach Anspruch 5, wobei Schritt (b) be-
ginnt, sobald ein Auslésepegel von sowohl der ers-
ten als auch der zweiten vorgegebenen GroRe er-
reicht ist.

Verfahren nach den Anspriichen 6 oder 8, wobei die
erste und die zweite vorgegebene GroRe fir die Ei-
genschaft des Analyts oder des Indikators reprasen-
tativ sind.

Verfahren nach Anspruch 8, wobei die erste vorge-
gebene Grolie ein erster Elektrodenarbeitsstrom ist
und die zweite vorgegebene Grofie ein zweiter Elek-
trodenarbeitsstrom ist.

Verfahren nach einem vorhergehenden Anspruch,
wenn von Anspruch 3 abhéngig, wobei der Ausl6-
sepegel ungefahr 100 nA oder 150 nA betragt.

Verfahren nach einem vorhergehenden Anspruch,
das einen Schritt (f) umfasst, der eine "Wende-Pro-
be-an"-Anfrage anzeigt, und Schritt (b) wahrend
Schritt (f) beginnt.
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Verfahren nach einem der Anspriiche 1 bis 10, das
umfasst, dass Schritt (f) eine "Wende-Probe-an"-An-
frage anzeigt und Schritt (b) abgeschlossen ist, be-
vor Schritt (f) beginnt.

Verfahren nach einem vorhergehenden Anspruch,
das umfasst, dass Schritt (g) eine Messgeratanlauf-
prozedur ausflihrt und Schritt (b) wahrend Schritt (g)
beginnt.

Verfahren nach einem der Anspriiche 1 bis 13, das
umfasst, dass Schritt (g) eine Messgeratanlaufpro-
zedur ausflihrt und Schritt (b) vor dem Ende von
Schritt (g) abgeschlossen ist.

System, das ein Messgerat (501) und einen getrenn-
ten Testsensorbehalter, der Mittel, die ausgelegt
sind, Schritt ¢) des Verfahrens nach einem der An-
spriiche 1 bis 14 auszufiihren, enthalt, wobei das
Messgerat Mittel, die ausgelegt sind, Schritt b) des
Verfahrens auszufiihren, und Mittel, die ausgelegt
sind, Schritte a) und d) des Verfahrens auszufiihren,
umfasst.

Revendications

Procédé pour mesurer une caractéristique d’un ana-
lyte ou d’un indicateur dans un fluide corporel dans
un systéme comprenant un appareil de mesure et
un conteneur de capteur de test séparé, le procédé
comprenant les étapes suivantes :

a) mesurer au moins une quantité représentati-
ve de la caractéristique de l'analyte ou de
I'indicateur ;

b) interroger la présence d’'un conteneur de cap-
teur de test ;

c) en cas d’interrogation positive, transférer
sans fil des informations du conteneur de cap-
teur de test a I'appareil de mesure et ;

d) calculer la caractéristique de I'analyte ou de
I'indicateur en utilisant ladite quantité et les in-
formations

et ou I'étape (c) est achevée avant le début de
I’étape (d)

caractérisé en ce que

I’étape (c) commence une fois qu’un niveau de
déclenchement de la quantité prédéterminée
est atteint.

Procédé selon larevendication 1, dans lequel I'étape
(b) commence une fois qu’un niveau de déclenche-
ment de la quantité prédéterminée est atteint.

Procédé selon la revendication 2, dans lequel le ni-
veau de déclenchement est une valeur de courant
seuil initiale.
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Procédé selon I'une quelconque des revendications
précédentes, dans lequel la quantité prédéterminée
est un courant d’électrode de travail.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel I'étape (a) comprend de
décompter un nombre de secondes et I'étape (c)
commence au cours du compte a rebours, ou le
compte a rebours commence une fois que le niveau
de déclenchement est atteint.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel I'étape (c) commence une
fois qu’un niveau de déclenchement d’a la fois une
premiére et une seconde quantités prédéterminées
est atteint.

Procédé selon larevendication 5, danslequel I'étape
(b) commence une fois qu’un niveau de déclenche-
ment d’a la fois les premiére et seconde quantités
prédéterminées est atteint.

Procédé selon les revendications 6 ou 7, dans lequel
les premiére et seconde quantités prédéterminées
sont représentatives de la caractéristique de I'ana-
lyte ou de l'indicateur.

Procédé selon la revendication 8, dans lequel la pre-
miere quantité prédéterminée est un courant d’'une
premiére électrode de travail et la seconde quantité
prédéterminée est un courant d’'une seconde élec-
trode de travail.

Procédé selon I'une quelconque des revendications
précédentes lorsqu’elles sont subordonnées a la re-
vendication 3, dans lequel le niveau de déclenche-
ment est environ 100 nA ou 150 nA.

Procédé selon I'une quelconque des revendications
précédentes, comprenant une étape (f) affichantune
requéte « AppliquerI’échantillon » etl'étape (b) com-
mence au cours de I'étape (f).

Procédé selon I'une quelconque des revendications
1 a 10, comprenant une étape (f) affichant une re-
quéte « Appliquer I'échantillon » et I'étape (b) est
achevée avant que I'étape (f) ne commence.

Procédé selon I'une quelconque des revendications
précédentes, comprenant une étape (g) exécutant
une routine de démarrage de I'appareil de mesure
et I'étape (b) commence au cours de I'étape (g).

Procédé selon I'une quelconque des revendications
1213, comprenant une étape (g) exécutant une rou-
tine de démarrage de I'appareil de mesure et I'étape
(b) est achevée avant la fin de I'étape (g).
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15. Systéme comprenant un appareil de mesure (501)

et un conteneur de capteur de test séparé incorpo-
rant des moyens congus pour exécuter I'étape c) du
procédé selon 'une quelconque des revendications
1a14,I'appareil de mesure comprenantdes moyens
congus pour exécuter I'étape b) du procédé et des
moyens congus pour exécuter les étapes a) etd) du
procédeé.
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