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(57) Abrege/Abstract:
This Invention relates to an iconic display of pre-event or post-event iconic markers for a meter and a method for marking an
analyte concentration with a pre-event or post-event iconic marker. The meter includes at least one segment on a display adapted
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(57) Abrege(suite)/Abstract(continued):

to show a pre-event or post-event iconic marker. The user can interact with the meter via a button on the meter. The button allows
the user to scroll from pre-event, post-event, and neither iconic marker, and it also allows the user to select one or neither of the
iconic markers. A memory device located within the meter stores the analyte concentration with the corresponding pre-event, post-
event, or neither iconic marker.
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(57) Abstract: This invention relates to an iconic display of pre-event or post-event iconic markers for a meter and a method for
& marking an analyte concentration with a pre-event or post-event iconic marker. The meter includes at least one segment on a display
e\ adapted to show a pre-event or post-event iconic marker. The user can interact with the meter via a button on the meter. The button
allows the user to scroll from pre-event, post-event, and neither iconic marker, and it also allows the user to select one or neither of
the iconic markers. A memory device located within the meter stores the analyte concentration with the corresponding pre-event,

post-event, or neither iconic marker.
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ICONIC DISPL.AY OF MARKERS FOR A METER

FIELD OF THE INVENTION
[001] The present invention generally relates to an iconic display of markers for use in a
device that is adapted to determine at least one analyte concentration in a fluid sample. More
particularly, the present invention relates to an iconic display of pre-event and post-event
markers for a meter that is adapted to be used to determine at least one analyte concentration in a

fluid such as, for example, blood-glucose.

BACKGROUND OF THE INVENTION

[002] The quantitative determination of analytes in body fluids is of great importance in the
diagnoses and maintenance of certain physiological abnormalities. For example, lactate,
cholesterol, and bilirubin should be monitored in certain individuals. In particular, determining
glucose 1n body fluids is important to diabetic individuals who must frequently check the glucose
level in their body fluids to regulate the glucose intake in their diets. While the remainder of the
disclosure herein will be directed towards an iconic display of pre-event and pbst—event markers
for use mn glucose meters, it is to be understood that it may be implemented in meters used for
determining other analytes.

[003] In one type of blood-glucose testing system, test-sensors are used to test the sample of
blood. The results of such tests can be used to determine what, if any, insulin or other
medication needs to be administered. Diabetic individuals often test their blood-glucose levels
both pre-event and post-event via a blood-glucose meter. Such events may include meals,
exercise, 1llness, stress, symptoms, tracking ketones in urine, or other events that may change
their blood-glucose levels. For example, an individual may test his blood-glucose level before
eating to assist in determining what amount of sugar is safe to consume during that meal. The
individual may also test his blood-glucose after eating to determine whether he consumed too
much or too litile sugar during his meal. If the results of the test show that his level of glucose is
too low or too high, he may need to ingest diabetes pills or insulin doses or use an insulin pump.
Similarly, a diabetic mdividual may test his or her blood-glucose level before and after

exercising to ensure that his blood-glucose is at a safe level.
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[004] Some existing glucose meters allow an individual to store past glucose readings and

other mformation associated with the reading, including, for example, the date and time. Often,
it 1s mmportant for the individual to store these readings for future reference. Physicians may
review this stored information to assist in diagnosing and monitoring the health of their patients.

[005] Today, glucose meters that include meal markers present difficulties for certain users

desiring to differentiate between pre-meal and post-meal glucose readings. For example, some

O

meters utilizing iconic meal markers include only one iconic marker denoting a meal without
differentiating between pre-meal and post-meal readings. Another type of glucose meter
displays pre-meal and post-meal markers via text, thus making it difficult for children or
individuals not able to read that particular language to read and understand.

[006] Therefore, 1t would be desirable to overcome such disadvantages in existing glucose

meters. .

SUMMARY OF THE INVENTION

[007] A meter adapted to determine and store an analyte concentration from a fluid sample
located on a test sensor is disclosed according to several embodiments of the present invention.
The meter includes a display, at least one segment on the display adapted to show a pre-event
iconic marker and a post-event iconic marker, at least one button, and a memory device. The
display 1s adapted to display information to a user of the meter. The button allows the user to
interact with the meter. The memory device is adapted to store the analyte concentration
determination. The user may mark the analyte concentration with the corresponding pre-event or
post-event 1conic markers by pressing the button.

[008] A method for marking an analyte concentration is also disclosed. The method
comprises placing a fluid on a test strip, contacting the test strip with a meter, displaying the
analyte concentration of the fluid on a display, selecting a pre-event iconic marker or a post-
event 1conic marker, and storing the analyte concentration and event iconic marker in the meter.
The meter 1s adapted to determine the analyte concentration of the fluid.

[009] The above summary of the present invention is not intended to represent each
embodiment, or every aspect, of the present invention. Additional features and benefits of the

present mvention are apparent from the detailed description and figures set forth below.
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BRIEF DESCRIPTION OF THE DRAWINGS

[010] FIG. 1a 1s a test-sensor including a lid according to one embodiment;
[011] F1G. 1b 1s the test-sensor of FIG. 1a without the lid;
[012] FIG. 2a 1s a front view of a meter according to one embodiment where all display

segments are simultaneously displayed, including pre-meal and post-meal iconic markers in the
form of a plate, fork, and knife according to one embodiment.

[013] FIG. 2b 1s a front view of the meter of FIG. 2a without any meal markers displayed.
[014] FIG. 2¢ 1s a front view of the meter of FIG. 2a wherein a pre-meal plate, fork, and
knife iconic marker is displayed.

[015] FIG. 2d 1s a front view of the meter of FIG. 2a wherein a post-meal plate, fork, and

knife iconic marker is displayed.

[016] FIG. 3a shows a banana pre-meal iconic marker and a banana peel post-meal iconic
marker.
[017] FIG. 3b shows a slice of bread pre-meal iconic marker and a bread crust post-meal

1conic marker.
[018] F1G. 3¢ shows a candy bar pre-meal iconic marker and a candy bar wrapper post-

meal 1conic marker.

[019] FIG. 3d shows a fish pre-meal iconic marker and a fish bones post-meal iconic
marker.
[020] FIG. 3e shows a full glass pre-meal iconic marker and an empty glass post-meal

iconic marker.

[021] FI1G. 31 shows a whole pizza/pie/cookie pre-meal iconic marker and a slice of
pizza/pie/cookie post-meal iconic marker.

[022] FIG. 3g shows a popsicle pre-meal iconic marker and a popsicle stick post-meal
1iconic marker.

[023] F1G. 3h shows a full spoon pre-meal iconic marker and an empty spoon post-meal

1conic marker.

[024] FIG. 31 shows a turkey leg pre-meal iconic marker and a bone post-meal iconic
marker.
[025] FI1G. 3j shows a slice of watermelon pre-meal iconic marker and a watermelon rind

post-meal 1conic marker.
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[026] FIG. 3k shows a fork and knife placed side-by-side pre-meal iconic marker and a
crossed fork and knife post-meal iconic marker.

[027] F1G. 31 shows an apple pre-meal iconic marker and an apple core post-meal iconic
marker.

[028] FIG. 4 shows the meter of FIG. 2a including a data port.

1029] FIG. 5a 1s a front view of a meter according to another embodiment where a fish pre-
meal iconic marker is displayed.

[030] FIG. 5b is a front view of the meter of FIG. 5a where a fish bones post-meal iconic
marker 1s displayed.

[031] FIG. 5¢ shows the meter of FIGS. 5a and 5b where all of the display segments are
simultaneously displayed, including the overlaid pre-meal fish and the post-meal fish bones
iconic markers.

[032] FIG. 6a 1s a front view of a meter according to another embodiment where all display
segments are simultaneously displayed, including two pairs of pre-meal and post-meal iconic
markers.

[033] FI1G. 6b 1s a front view of a meter according to another embodiment where all display

segments are simultaneously displayed including two pairs of overlaid pre-meal and post-meal

iconic markers.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
[034] The present invention is directed to an iconic display of pre-event and post-event
markers for use in a device that is adapted to determine the analyte concentration in a fluid
sample. The device contains electrochemical test-sensors that are used to determine
concentrations of at least one analyte in a fluid. Analytes that may be determined using the
device include glucose, lipid profiles (e.g., cholesterol, triglycerides, LDL and HDL),
microalbumin, hemoglobin A;C, fructose, lactate, or bilirubin. The present invention is not
hmited, however, to devices for determining these specific analytes and it is contemplated that
other analyte concentrations may be determined. The analytes may be in, for example, a whole
blood sample, a blood serum sample, a blood plasma sample, or other body fluids like ISF

(interstitial fluid) and urine.
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[035] According to one embodiment, the test-sensors to be used in the devices are typically
provided with a capillary channel that extends from the front or testing end of the sensors to
biosensing or reagent material disposed in the sensor. When the testing end of the sensor is
placed into fluid (e.g., blood that is accumulated on a person’s finger after the finger has been
pricked), a portion of the fluid is drawn into the capillary channel by capillary action. The fluid
then chemically reacts with the reagent material in the sensor so that an electrical signal
indicative of the analyte (e.g., glucose) level in the fluid being tested is supplied and
subsequently transmitted to an electrical assembly:.

[036] Reagent material that may be used to determine the glucose concentration include
glucose oxidase. It is contemplated that other reagent material may be used to determine the
glucose concentration such as glucose dehydrogenase. It is further contemplated that other
reagent material may be used to assist in determining glucose such as, for example, pyrrolo-
quinoline quinone glucose dehydrogenase and potassium ferricyanide. The selected reagent may
mfluence items such as the amount of fluid needed and the length of time needed to perform the
testing to determine the analyte concentration. If an analyte other than glucose is being tested,
different reagent material will likely be used.

[037] One non-lmiting example of a test-sensor is shown in FIGs. 1a, 1b. FIGs. 1a, 1b
depict a test-sensor 70 that includes a capillary channel 72, a lid 74, and a plurality of electrodes
76, 78, and 80. The plurality of electrodes includes a counter electrode 76, a detection electrode
78, and a working (measuring) electrode 80. As shown in FIG. 1b, the test-sensor 70 includes a

fluid-receiving area 82 that contains reagent. The operation of fluid-receiving area with reagent

and the electrodes on the test-sensors is known to those skilled in the art and will therefore not be
described m further detail. Examples of electrochemical test-sensors, including their operation,
may be found at, for example, U.S. Patent Application published as 2001/0042683 and EP
1152239. It 1s contemplated that other electrochemical test-sensors may be employed.

[038] The test-sensors are not limited to electrochemical test-sensors. For example, it is
contemplated that optical test sensors may be used in the present invention.

[039] Referring to FIGS. 2a-d, an iconic display of meal markers is shown on a glucose
meter 100 according to one embodiment. As shown in FIG. 2a, the meter 100 includes a display
102, a test-sensor dispensing port 104, and a plurality of buttons 106. FIG. 2a shows the meter
100 with all of the display segments shown. The display 102 includes iconic markers 108 so that
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the user 1s able to mark whether a particular glucose reading was taken pre-event or post-event.
In this embodiment, plate iconic markers 108 are used to mark whether the glucose reading was
taken pre-meal or post-meal. A pre-meal iconic marker 108a is a plate with a knife and fork on
either side of it, which is typically the way a plate, knife, and fork are arranged before a meal. A
post-meal iconic marker 108b is a plate with a knife and fork positioned side-by-side on the plate
at an angle, a position typically used to denote that one is finished with his meal.

[040] After a user places a fluid (e.g., his blood) on a test-sensor, the glucose level is
determined by the meter 100, which displays the glucose reading on the display 102. The user
may then press buttons 106a-b to mark the reading accordingly based on whether the reading
was taken before or after eating.

[041] It 1s contemplated that the user may mark the reading by other means than the
previously described buttons 106a and 106b. Such other means include but are not limited to a
touch screen, a single button, a dial, a toggle switch, preset mealtimes in the meter, and auto
mark.

[042] As shown in FIG. 2b, initially, after the glucose reading is taken, no meal marker is
displayed according to one embodiment. When the user first presses the button 106a, the pre-
meal 1conic marker 108a appears on the display 102, as show in FIG. 2c. When the user presses
the button 106a again, the pre-meal marker 108a disappears, and the post-meal marker 108b
appears on the display 102, as show in FIG. 2d. When the button 106a is pressed a third time,
the post-meal marker 108b disappears so that neither marker 108a, 108b is displayed on the
display 102, and the display appears the way it initially looked after the reading was taken, as
shown i FIG. 2b. Pressing the button 106a again repeats the cycle. When the proper marker is
displayed, the user may select it by, for example, pressing another button 106b or letting the
meter time out. The user may also choose not to mark the reading with either iconic marker
108a, 108b by pressing the button 106b while neither marker is displayed or letting the meter
time out. The glucose reading is then stored in the meter’s memory device with the selected
iconic markers. The user may then go back at a later time to review and compare glucose
readings.

[043] Other 1conic markers may also be used to represent pre-meal and post-meal readings,
including, but not limited to, the iconic markers shown in FIG. 3a-31. Pre-meal and post-meal

iconic marker pairs may include a banana and a banana peel 110 (FIG. 3a), a slice of bread and
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bread crust 112 (FIG. 3b), a candy bar and a wrapper 114 (FIG. 3c), a fish and fish bones 116
(FIG. 3d), a full glass and an empty glass 118 (FIG. 3e), a whole pizza/pie/cookie and a slice of
pizza/pie/cookie 120 (FIG. 3f), a popsicle and a popsicle stick 122 (FIG. 3g), a full spoon and an
empty spoon 124 (FIG. 3h), a turkey leg and bone 126 (FIG. 3i), a slice of watermelon and rind
128 (FIG. 3j), a fork and knife placed side-by-side and a crossed fork and knife 130 (FIG. 3k),
and an apple and an apple core 132 (FIG. 31).

[044] In the embodiment of FIG. 4, a meter 300 may include a data port 309, which is
connected to, for example, a personal computer 310 via a cable or cord 311. The data port 309
allows the meter 300 to communicate with the personal computer 310 so that the stored glucose
readings and corresponding information could be transferred to the computer 310.

[045] Referring now to the embodiment of FIG. 5a-c, a meter display may be designed such
that the pre-meal and post-meal iconic markers are overlaid. A meter 200 of FIG. 5a includes a
fish pre-meal iconic marker 216a. FIG. 5b shows corresponding fish bones post-meal iconic
marker 216b. FIG. 5¢ shows the meter display 202 if both the pre-meal and post-meal iconic
markers were displayed at once. The pre-meal fish iconic marker 216a and the post-meal fish
iconic marker 216b are overlaid to produce the overlaid iconic marker 216¢c. Overlaying the
iconic markers is beneficial because it requires less space on the meter display to be taken up by
the pre-meal and post-meal iconic markers and, thus, potentially enables the other features of the
display to be more prominent or spaced further apart.

[046] In an alternative embodiment shown in FIG. 6a, the meter 600 comes equipped with
several different pre-meal and post-meal iconic markers for the user to choose from. For
example, the user may choose from several of the pairs of iconic markers shown in FIG}. 3a-3l.
The user may press a button 606a on the meter to scroll through the available iconic markers to
mark the reading. To select one, the user may press another button 606b. For example, the user
can choose the bread iconic markers 212 or the turkey iconic markers 226 to denote pre-meal or
post-meal readings. This embodiment may be less desirable since it requires a more complex
display to be used in order to accommodate the different iconic marker selections. Alternatively,

the pawrs of iconic markers that the user may select from may be overlaid, as shown in the

embodiment of FIG. 6b.



CA 02598577 2007-08-21
WO 2006/091564 PCT/US2006/006036

[047] Alternative Embodiment A

A meter adapted to determine and store an analyte concentration from a fluid sample
located on a test sensor, the meter comprising;

a display adapted to display information to a user of the meter;

at least one ségment on the display adapted to show a pre-event iconic marker and a post-
event 1conic marker;

at least one button for allowing the user to interact with the meter; and

a memory device adapted to store the analyte concentration determination,

wherein the user may mark the analyte concentration with the corresponding pre-event or
post-event iconic markers by pressing the at least one button.

[048] Alternative Embodiment B

The meter of embodiment A further comprising a test-sensor dispensing port.
049] Alternative Embodiment C

The meter of embodiment A further comprising a data port adapted to transfer

information to a personal computer.

1050} Alternative Embodiment D

The meter of embodiment A wherein the iconic markers mark pre-meal and post-meal

analyte readings.

[051]) Alternative Embodiment E

The meter of embodiment A wherein the iconic markers mark pre-exercise and post-

exercise analyte readings.

[052} Alternative Embodiment F

The meter of embodiment A wherein the analyte is glucose and the fluid sample is whole
blood.

[053] Alternative Embodiment G

The meter of embodiment A wherein the display includes two segments adapted to

display a respective one of the pre-event and post-event iconic markers.

[054] Alternative Embodiment H

The meter of embodiment A wherein the display includes one segment adapted to display

the pre-event and post-event iconic markers, such that the pre-event and post-event iconic

markers are overlaid.
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[055] Altermative Embodiment I
The meter of embodiment A wherein the display is adapted to display several different

pairs of pre-event and post-event iconic markers.

[056] Alternative Embodument J

The meter of embodiment I wherein the paiwr of pre-event and post-event iconic markers

is adapted to be user-selectable.
[057] Alternative Process K

A method of marking an analyte concentration, the method comprising the acts of:

placing a fluid on a test strip;

contacting the test strip with a meter, the meter being adapted to determine the analyte
concentration of the fluid;

displaying the analyte concentration of the fluid on a display;

selecting a pre-event iconic marker or a post-event iconic marker; and

storing the analyte concentration and event iconic marker in the meter.
[058] Alternative Process L

The method of process K wherein selecting the pre-event iconic marker or post-event

iconic marker includes pressing a first button adapted to alternate between displaying a
respective one of a pre-event iconic marker, a post-event iconic marker, and a neither event
iconic marker each time the first button is pressed and pressing a-second button to select the
appropriate event iconic marker.

[059] While the invention 1s susceptible to various modifications and alternative forms,
specific embodiments and methods thereof have been shown by way of example in the drawings
and are described m detail herein. It should be understood, however, that it is not intended to
limit the invention to the particular forms or methods disclosed, but, to the contrary, the intention

1s to cover all modifications, equivalents and alternatives.



CA 02598577 2016-05-19

10

The embodiments of the present invention for which an exclusive property or privilege is

claimed are defined as follows:

1. A meter adapted to determine and store an analyte concentration from a flud
sample located on a test sensor, the meter comprising:

a display adapted to display information to a user of the meter;

at least one segment on the display displaying a pre-event iconic marker and a post-
event iconic marker, the pre-event iconic marker and the post-event iconic marker being paired
non-language based graphical images;

at least one input device for allowing the user to interact with the meter and nitiate
marking the anélyte concentration with the corresponding pre-event or post-event iconic
marker; and

a memory device adapted to store the analyte concentration with the corresponding pre-

event or post-event iconic marker.

2. The meter according to claim 1, further comprising a test-sensor dispensing

port.

3. The meter according to any one of claims 1-2, further comprising a data port

adapted to transfer information to a personal computer.

4, The meter according to any one of claims 1-3, wherein the iconic markers mark

pre-meal and post-meal analyte readings.

3. The meter according to any one of claims 1-3, wherein the iconic markers mark

pre-exercise and post-exercise analyte readings.

6. The meter according to any one of claims 1-5, wherein the analyte 1s glucose

and the fluid sample 1s whole blood.

7. The meter according to any one of claims 1-6, wherein the display includes two

segments adapted to display a respective one of the pre-event and post-event iconic markers.

8. The meter according to any one of claims 1-6, wherein the display includes one
segment adapted to display the pre-event and post-event iconic markers, such that the pre-event

and post-event iconic markers are overlaid.

0. The meter according to any one of claims 1-8, wherein the display 1s adapted to

display several different pairs of pre-event and post-event iconic markers.

LEGAL_1:39512301.1
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10.  The meter according to claim 9, wherein the pair of pre-event and post-event

iconic markers 1s adapted to be user-selectable.

11. A method of marking an analyte concentration, the method comprising the acts
of:
placing a fluid on a test strip;

contacting the test strip with a meter, the meter being adapted to determine the analyte
concentration of the fluid;

displaying the analyte concentration of the fluid on a display;

using at least one input device to initiate selection of a pre-event iconic marker or a
post-event iconic marker;

selecting a pre-event iconic marker or a post-event iconic marker, the pre-event iconic
marker and the post-event iconic marker being paired non-language based graphical images;
and

storing the analyte concentration and event iconic marker in the meter.

12. The method according to claim 11, wherein the at least one input device
comprises a first button and a second button, wherein the selecting the pre-event iconic marker
or post-event iconic marker includes pressing the first button adapted to alternate between
displaying a respective one of a pre-event iconic marker, a post-event iconic marker, and a
neither event iconic marker each time the first button is pressed and pressing the second button

to select the appropriate event iconic marker.

13. A method of determining the effect of an event on an analyte concentration, the
method comprising:
placing a first fluid sample on a first test strip before an event;

using a meter and the first test strip to determine a pre-event analyte concentration of
the first fluid sample;

displaying the pre-event analyte concentration on a display;

using at least one mput device to initiate selection of a pre-event iconic marker, the pre-
event iconic marker being a first non-language based graphical image;

storing the pre-event analyte concentration with the selected pre-event marker in the
meter;

placing a second fluid sample on a second test strip after the event;

using the meter and the second test strip to determine a post-event analyte concentration
of the second fluid sample;

displaying the post-event analyte concentration on the display;
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using the input device to initiate selection of a post-event iconic marker, the post-event
iconic marker being a second non-language based graphical image, the pre-event iconic marker
and the post-event iconic marker being paired non-language based graphical images;
storing the post-event analyte concentration with the selected post-event marker in the
meter; and

comparing the pre-event analyte concentration to the post-event analyte concentration.

14.  The method according to claim 13, further comprising communicating the pre-
event analyte concentration and the post-event analyte concentration to a computer, the

computer performing the act of comparing.

15.  The method according to any one of claims 13-14, further comprising storing

the pre-event iconic marker in the meter and storing the post-event iconic marker in the meter.

16. The method according to claim 15, wherein the at least one input device
comprises a first button and a second button, wherein the selecting the pre-event iconic marker
or post-event iconic marker includes pressing the first button adapted to alternate between
displaying a respective one of a pre-event iconic marker, a post-event iconic marker, and
neither event iconic marker each time the first button is pressed and pressing the second button

to select the appropriate event iconic marker.

17.  The method according to any one of claims 13-16, wherein the pre-event analyte
concentration is a glucose concentration in the first fluid sample and the post-event analyte

concentration 1s a glucose concentration in the second fluid sample.

18.  The method according to any one of claims 13-17, wherein the first fluid sample

and the second fluid sample are whole blood.

19.  The method according to any one of claims 13-18, wherein the event 1s a meal.
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