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Description
Background

[0001] Glucose monitoring is a fact of everyday life for diabetic individuals. The accuracy of such monitoring can
significantly affect the health and ultimately the quality of life of the person with diabetes. Generally, a diabetic patient
measures blood glucose levels several times a day to monitor and control blood sugar levels. Failure to test blood
glucose levels accurately and on a regular basis can result in serious diabetes-related complications, including cardio-
vascular disease, kidney disease, nerve damage and blindness. There are a number of electronic devices currently
available which enable an individual to test the glucose level in a small sample of blood. One such glucose meter is the
OneTouch® Profile™ glucose meter, a product which is manufactured by LifeScan.

[0002] In addition to glucose monitoring, diabetic individuals often have to maintain tight control over their lifestyle, so
that they are not adversely affected by, for example, irregular food consumption or exercise. In addition, a physician
dealing with a particular diabetic individual may require detailed information on the lifestyle of the individual to provide
effective treatment or modification of treatment for controlling diabetes. Currently, one of the ways of monitoring the
lifestyle of an individual with diabetes has been for the individual to keep a paper logbook of their lifestyle. Another way
is for an individual to simply rely on remembering facts about their lifestyle and then relay these details to their physician
on each visit.

[0003] The aforementioned methods of recording lifestyle information are inherently difficult, time consuming, and
possibly inaccurate. Paper logbooks are not necessarily always carried by an individual and may not be accurately
completed when required. Such paper logbooks are small and it is therefore difficult to enter detailed information requiring
detailed descriptors of lifestyle events. Furthermore, an individual may often forget key facts about their lifestyle when
questioned by a physician who has to manually review and interpret information from a hand-written notebook. There
is no analysis provided by the paper logbook to distill or separate the component information. Also, there are no graphical
reductions or summary of the information. Entry of data into a secondary data storage system, such as a database or
other electronic system, requires a laborious transcription of information, including lifestyle data, into this secondary data
storage. Difficulty of data recordation encourages retrospective entry of pertinent information that results in inaccurate
and incomplete records.

[0004] There currently exist a number of portable electronic devices that can measure glucose levels in an individual
and store the levels for recalling or uploading to another computer for analysis. One such device is the Accu-Check™
Complete™ System from Roche Diagnostics, which provides limited functionality for storing lifestyle data. However, the
Accu-Check™ Complete™ System only permits a limited selection of lifestyle variables to be stored in a meter. There
is a no intelligent feedback from values previously entered into the meter and the user interface is unintuitive for an
infrequent user of the meter From US-2008/0235053 is known a diabetes management system useful for recognizing
patterns or trends for a large amount of blood glucose concentration measurements

Summary of the Disclosure

[0005] According to the invention, a method of notifying a user of high or low trends in blood glucose values obtained
with a diabetes management unit is provided as defined in claim 1.

[0006] A diabetes management system is provided that includes a glucose test strip and a diabetes management unit
as defined in claim 8.

[0007] These and other embodiments, features and advantages will become apparent to those skilled in the art when
taken with reference to the following more detailed description of various exemplary embodiments of the invention in
conjunction with the accompanying drawings that are first briefly described.

Brief Description of the Figures

[0008] The accompanying drawings, which are incorporated herein and constitute part of this specification, illustrate
presently preferred embodiments of the invention, and, together with the general description given above and the detailed
description given below, serve to explain features of the invention (wherein like numerals represent like elements).

Figure 1A illustrates a diabetes management system that includes an analyte measurement and data management
unit and a biosensor.

Figure 1B illustrates, in simplified schematic, an exemplary circuit board of a diabetes data management unit.
Figures 2A, 2B, 2C, and 2D illustrate an overview of a process flow for a user interface of the diabetes data man-
agement unit.

Figure 3 illustrates a routine 400 to provide a low blood glucose measurements trend.
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Figure 4 illustrates a routine 500 to provide a high blood glucose measurements trend.

Figure 5A illustrates various screens and user interface flows for a low blood glucose trend alert.

Figure 5B illustrates various screens and user interface flows with alternate low trend messages that are presented
to the user.

Figure 6A illustrates various screens and user interface flows for a high blood glucose trend alert.

Figure 6B illustrates various screens and user interface flows with alternate high trend messages that are presented
to the user.

Figure 6C illustrates a logic flow to determine whether a Before Meal BG result should be flagged or tagged as a
Fasting BG result.

Figure 7 illustrates an alternative logic flow for high-trend determination.

Figure 8illustrates various devices and systems in which the invention described and illustrated herein may be utilized.

Detailed Description of the Exemplary Figures

[0009] The following detailed description should be read with reference to the drawings, in which like elements in
different drawings are identically numbered. The drawings, which are not necessarily to scale, depict selected embod-
iments and are not intended to limit the scope of the invention. The detailed description illustrates by way of example,
not by way of limitation, the principles of the invention. This description will clearly enable one skilled in the art to make
and usethe invention, and describes several embodiments, adaptations, variations, alternatives and uses of the invention,
including what is presently believed to be the best mode of carrying out the invention.

[0010] As used herein, the terms "about" or "approximately" for any numerical values or ranges indicate a suitable
dimensional tolerance that allows the part or collection of components to function for its intended purpose as described
herein. In addition, as used herein, the terms "patient," "host," "user," and "subject" refer to any human or animal subject
and are not intended to limit the systems or methods to human use, although use of the subject invention in a human
patient represents a preferred embodiment.

[0011] Figure 1Aillustrates a diabetes management system thatincludes a diabetes data management unit 10 ("DMU")
and a biosensor in the form of a glucose test strip 24. Glucose meter or DMU 10 can include a housing 11, user interface
buttons (16, 18, and 20), a display 14, a strip port connector 22, and a data port 13, as illustrated in Figure 1A. User
interface buttons (16, 18, and 20) can be configured to allow the entry of data, navigation of menus, and execution of
commands. Data can include values representative of analyte concentration, and/or information, which are related to
the everyday lifestyle of an individual. Information, which is related to the everyday lifestyle, can include food intake,
medication use, occurrence of health check-ups, and general health condition and exercise levels of an individual.
Specifically, user interface buttons (16, 18, and 20) include a first user interface button 16, a second user interface button
18, and a third user interface button 20. User interface buttons (16, 18, and 20) include a first marking 17, a second
marking 19, and a third marking 21, respectively, which allow a user to navigate through the user interface. Although
the buttons are shown as mechanical switches, a touch screen with virtual buttons may also be utilized. As represented
in Figure 1A, the DMU is provided with various user-interfaces including the user interface for high and low blood glucose
trends of Figures 5 and 6.

[0012] The electronic components of meter 10 can be disposed on a circuit board 34 that is within housing 11. Figure
1B illustrates (in simplified schematic form) the electronic components disposed on a top surface of circuit board 34. On
the top surface, the electronic components include a strip port connector 22, an operational amplifier circuit 35, a
microcontroller 38, a display connector 14a, a non-volatile memory 40, a clock 42, and a first wireless module 46. On
the bottom surface, the electronic components may include a battery connector (not shown) and a data port 13. Micro-
controller 38 can be electrically connected to strip port connector 22, operational amplifier circuit 35, first wireless module
46, display 14, non-volatile memory 40, clock 42, battery, data port 13, and user interface buttons (16, 18, and 20).
[0013] Operational amplifier circuit 35 can include two or more operational amplifiers configured to provide a portion
of the potentiostat function and the current measurement function. The potentiostat function can refer to the application
of a test voltage between at least two electrodes of a test strip. The current function can refer to the measurement of a
test current resulting from the applied test voltage. The current measurement may be performed with a current-to-voltage
converter. Microcontroller 38 can be in the form of a mixed signal microprocessor (MSP) such as, for example, the Texas
Instrument MSP 430. The MSP 430 can be configured to also perform a portion of the potentiostat function and the
current measurement function. In addition, the MSP 430 can also include volatile and non-volatile memory. In another
embodiment, many of the electronic components can be integrated with the microcontroller in the form of an application
specific integrated circuit (ASIC).

[0014] Strip port connector 22 can be configured to form an electrical connection to the test strip. Display connector
14a can be configured to attach to display 14. Display 14 can be in the form of a liquid crystal display for reporting
measured glucose levels, and for facilitating entry of lifestyle related information. Display 14 can optionally include a
backlight. Data port 13 can accept a suitable connector attached to a connecting lead, thereby allowing glucose meter
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10to be linked to an external device such as a personal computer. Data port 13 can be any port that allows for transmission
of data such as, for example, a serial, USB, or a parallel port. Clock 42 can be configured to keep current time related
to the geographic region in which the user is located and also for measuring time. The DMU can be configured to be
electrically connected to a power supply such as, for example, a battery.

[0015] In one exemplary embodiment, test strip 24 can be in the form of an electrochemical glucose test strip. Test
strip 24 can include one or more working electrodes and a counter electrode. Test strip 24 can also include a plurality
of electrical contact pads, where each electrode can be in electrical communication with at least one electrical contact
pad. Strip port connector 22 can be configured to electrically interface to the electrical contact pads and form electrical
communication with the electrodes. Test strip 24 can include a reagent layer that is disposed over at least one electrode.
The reagent layer can include an enzyme and a mediator. Exemplary enzymes suitable for use in the reagent layer
include glucose oxidase, glucose dehydrogenase (with pyrroloquinoline quinone co-factor, "PQQ"), and glucose dehy-
drogenase (with flavin adenine dinucleotide co-factor, "FAD"). An exemplary mediator suitable for use in the reagent
layer includes ferricyanide, which in this case is in the oxidized form. The reagent layer can be configured to physically
transform glucose into an enzymatic by-product and in the process generate an amount of reduced mediator (e.g.,
ferrocyanide) that is proportional to the glucose concentration. The working electrode can then measure a concentration
of the reduced mediator in the form of a current. In turn, glucose meter 10 can convert the current magnitude into a
glucose concentration. Details of the preferred test strip are provided in U.S. Patent Nos. 6179979; 6193873; 6284125;
6413410; 6475372; 6716577; 6749887; 6863801; 6890421; 7045046; 7291256; 7498132,

[0016] Referring to Figures 2A, 2B, 2C, and 2D, an exemplary process flow of portions of the user interface for the
DMU is provided. Specifically, in Figure 2A, the process flow begins at 200 when a suitable test strip 24 is inserted into
the DMU 10. A blood glucose ("BG") result at 202 is annunciated to the user. As used here, the term "annunciated" and
variations on the root term indicate that an announcement may be provided via text, audio, visual or a combination of
all modes of communication to a user. The BG reading 204 is stored for use in screen 206 which allows the user to scroll
through a menu starting with a recall of a previous BG result 208, adding or editing a tag or flag 210, obtaining a trend
alert 212, calculate insulin bolus 214, and returning to a main menu 216. Some of the functionalities 212-214 on the
menu 206 may not be available depending on whether one or more of such functionalities have been enabled in the
main menu. Where an edit to or addition of a flag 210 is desired for a BG result, the following selections are available:
a fasting flag 210a (e.g., a BG result obtained during a fasting period of at least 6-8 hours); a before meal flag 210b
(e.g., a BG result obtained prior to a meal); an after meal flag 210c; a bedtime flag 210d or no tag 210e.

[0017] Where the user desires to access a main menu of the DMU, an actuation at 220 of one of the buttons of the
DMU over a long duration (e.g., greater than 2 seconds) can be utilized to allow access to the main menu 230 in Figure
2B. In main menu 230, the following functionalities may be available to the user or a health-care-provider ("HCP"): last
blood glucose result 232, historical BG results 234, calculate insulin dosing 214, provide indicator of high or low trends
238, and device settings 240. Should a last blood glucose result 232 be selected, the process flows to results screen
242. In this screen 242, the following functionalities are available to the user: a last BG result 244 or historical results
246. In screen 246, the last BG reading is provided along with the ability to select an add or edit of tag 210, trend alert
212, calculate insulin 214, or returning to previous menu screen 230.

[0018] Referring to Figure 2B, the remainder of the available functionalities of screen 230 will be described. Where a
history of the BG results are desired, screen 256 is provided to allow for selection of a log of results 256a collected or
performed by the DMU; averages of the BG results 256b based on user’s defined parameters. As is the norm for user
interfaces, a previous screen selection 256¢ is also provided. Where the results log 256a is selected, screen 260 (Fig.
2A) is provided that annunciates a range of results 262, 264 and subsequent series of results. Referring back to Figure
2B, where the averages 256b of the results stored in the device are desired, screen 270 is provided that allows for a
display of various ranges of average BG results. For example, a 7-day average; 14-day average; 30-day average; 90-
day average are provided; any range as desired by the user or HCP. Alternatively, a median for each of the pre-defined
date ranges may also be provided in addition to the average for each of the date ranges.

[0019] Where the user desires to calculate insulin bolus, the device can activate a calculation protocol 282 to provide
a calculated insulin bolus. Three types of insulin boluses are described herein: (a) carbohydrate coverage, (b) glucose
correction, or (c) a combination thereof. The insulin bolus amount for carbohydrate coverage may be an amount of insulin
needed to account for carbohydrates about to be consumed at a meal. The insulin bolus amount for a glucose meas-
urement correction may be an amount of insulin needed to account for a user’'s measured glucose value that is greater
than a targeted euglycemic glucose value. The combination (e.g., carbohydrate value and measured glucose value)
correction may be an amount of insulin needed to account for carbohydrates about to be consumed and the user’s
measured glucose value.

[0020] The glucose correction dose is an amount of insulin needed to account for a user’s recently measured glucose
value that is greater than the euglycemic zone. The carbohydrate coverage dose is an amount of insulin calculated
based on the amount of carbohydrates to be consumed. The combination (e.g., carbohydrate value and measured
glucose value) correction may be an amount of insulin needed to account for carbohydrates about to be consumed and
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the user’s measured glucose value. Details of the insulin dosing calculation are provided in U.S. Provisional Patent
Applications S.N. 61/246,630 filed 29 September 2009, S.N. 61/297,573 filed 22 January 2010, and S.N. 61/308,196,
filed February 25, 2010.

[0021] Referring back to Figure 2B, screen 230 allows for the user to select a high/low trends screen 238. Screen 238
allows the user to view the various alerts 286, 288 and subsequent series, provided to the user. Selection of a specific
alert, for example, alert 286 allows the user to view screen 290 which includes message content 292, and details of the
message 294. Selection of details 294 allows the user to proceed to screen 296 which includes a history of BG results
298, 300, and subsequent series of results.

[0022] Where a device setting 240 is desired, screen 243 is provided to allow for the selection of the following user’s
adjustable settings: time 244, date 246, language 248, and tool settings 250. A device information selection 252 and a
previous screen selection 254 are also provided in screen 243. The tool setting selection 250 allows the user or a HCP
to set up the DMU 10 for the user. In particular, once tool setting functionality 250 is selected, screen 302 is provided
to allow for selection of various settings including set up for tagging or flagging field 304; set up for insulin calculation
field 306; and set up for high/low trends field 308. To turn on the tagging or flagging function, screen 310 allows for the
user to turn this feature on or off by scrolling a pointer over to field 304 in screen 302. To modify the insulin calculation,
the user must scroll a pointer to field 306 for the process flow to switch over to screen 315. To modify the high/low trends
alert, the user must scroll a pointer to field 308 for the process flow to switch over to a screen 312. Once high/low trends
308 is selected, screen 312 is provided to allow for selection of various settings including Trend Alerts 326 and My Trend
Settings 328. To activate Trend Alerts 326, screen 314 allows for the user to turn this feature on or off. To adjust My
Trend Settings 328, screen 316 allows for the user modify the thresholds. Modification to the thresholds can be made
via screen 316 by selection of field 318 to modify a prestored low threshold at screen 322, or modify a prestored high
setting by selection of field 320. As an exemplary embodiment, the modification to the high and low thresholds for trends
functionality, reference is made to Figure 2C.

[0023] InFigure 2D, auser may select the tool settings screen 302 and highlight the "High/Low Trends: ON" functionality
in order to modify the presets first and second thresholds (e.g., approximately 70 milligrams of glucose per deciliter of
blood for the first threshold and approximately 150 milligrams of glucose per deciliter of blood for the second threshold).
Upon selection of the highlighted field, screen 312 is displayed. Upon selection of the field "My Trend Settings," a logical
check is made at 313 to determine whether the tagging or flagging of a blood glucose measurement is enabled. If true,
screen 316 displays the first threshold and the second threshold. Selection of the first threshold 318 will display screen
322 to allow the user or HCP to change the prestored first threshold numerical value 326 in screen 322. Selection of the
second threshold 320 in screen 316 will allow the user or HCP to change the prestored second threshold numerical
value 328 in screen 324. A message 330 is also provided to remind the user to tag or flag a BG measurement in order
for high trends to be detected by the unit.

[0024] Onthe otherhand, where the logical operation at 313 returns a no, the unitis programmed to prevent enablement
of the second threshold in screen 332 unless the tagging functionality is turned on. Should the user persist in selecting
the blank second threshold, a message is displayed in screen 334 to the effect that the tagging functionality must be
enabled in order for high trends to be detected. This is intended to help users understand the relationship between the
Before Meal limit and tagging. In other words, if tagging of before meal measurements are not made, then there is little
value in providing high trend messages. Additionally, even if tagging is enabled, the user is reminded by message 330
that tagging should be used consistently in order for the before meal high trend to be of value to the user.

[0025] In operation, a user would conduct a blood glucose measurement (200 in Fig. 2A) and the BG result would be
displayed (202). For example, the most recent BG result is shown here in Figure 5A as 65 mg/dL taken at 930AM on
screen 600. Alternatively, with reference to Figure 5A, a user could recall a most recent BG result at screen 608. At this
point, the microprocessor would utilize the logic of Figure 3. In Figure 3, the instant or most recent BG is compared at
402 to determine whether such BG result is below the first threshold. If true at 402 then the microprocessor determines
at 404 whether at least one or more of the plurality of blood glucose measurements made within a window of X hours
(e.g., approximately 3 hours from about 8AM to about 11AM) bracketing the same time period (9:30AM) as the most
recent BG measurement 602 were made in the most recent N number of days is lower than the first threshold. In the
example of Figure 5A, the BG result is 65 mg/dL which is below the preset first threshold of about 70 mg/dL. The BG
was taken at about 9:30AM. On the basis of the logic described herein, the microprocessor will look to its stored blood
glucose measurements that were taken at a time frame of X hours bracketing the time (i.e., about 930AM) at which the
most recent blood measurement was made in the previous N number of days to determine whether at least one blood
glucose measurement in such bracketed time frame about the given time (i.e., 930AM) is lower than the first threshold.
If at least one prior measurement fits this condition, the microprocessor annunciates a message 406 to warn of a low
trend. In particular, as shown in Figure 5A, at screen 604, a text message indicates that a low trend has been detected
for at least 2 days out of N number of days for the same time frame bracketing the given time at which most recent blood
glucose measurement of 65 mg/dL was made. Where a user desires to view a last blood glucose result, screen 608
may be displayed and a selection for a low trend message 609 can be selected. In such selection, screen 604 provides
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for a general indication that a low trend has been detected, as illustrated in Figure 5A. The user may select "Get Details"
in screen 604 in order to see details around the detection of the low trend such as, for example, a table listing the date,
time, and value of the BG results as shown on screen 606. Where a user is viewing menu screen 610, the user may
select from screen 610 a general indication at screen 612 that one of either high or low trend has been detected on a
listing of date and time. To view the details of this general alert, the user would select a specific date such as Oct 10 at
930 AM, which would provide a generalized indication that the general alert relates to a low trend. For details, the user
may select screen 606 in order to see details around the detection of the low trend such as, for example, a table listing
the date, time, and value of the BG results as shown on screen 606.

[0026] In an alternative embodiment, at least three different screens (604a, 604b, 604c) in Figure 5B can be utilized
in place of message 604 of Figure 5A. In this alternative, a first message 604a (e.g., "Heads up. Your glucose has been
running LOW around this time") can be annunciated to the user. On a different occasion where a low trend message is
warranted, message 604b (e.g., "Looks like your glucose has been running LOW around this time") with semantically
the same meaning of message 604a can be annunciated to the user instead of message 604a itself. On yet another
occasion where a low trend message according the logic described herein is warranted, message 604c (e.g., "Your
glucose has been running LOW around this time. Check into this") can be utilized in place of either of messages 604a
and 604b. As previously described, the user may select "Get Details" in any one of screen 604a, 604b, or 604c in order
to see details around the detection of the low trend such as, for example, a table listing the date, time, and value of the
BG results as shown on screen 606. An alternative screen 606’ can be provided instead of screen 606. In this screen
606’, the details are provided as a number of time the user has been low in partition 607a of screen 606’; the particular
date and time of the low readings in respective partitions 607b and 607c. Additional information can also be provided
in each of the partition such as, for example, the value on which a low determination was based and whether the reading
was taken with a tag of before meal (indicated by a suitable icon such as, for example, an uneaten fruit, such as, for
example, an apple). It is noted that differently formatted messages 604a, 604b, 604c, and the like may be displayed in
a fixed order as shown or in a random order for low trend pattern messages so that the user is not perceiving the identical
message over and over again, which may lulls the user into ignoring the point that there is a high trend for the user’s
blood glucose values.

[0027] On the other hand, with reference to Figures 4, 6A and 6B, if the most recent BG measurement is above a high
or second threshold and such recent BG was or being tagged as one of "fasting" or "before meal" then the microprocessor
polls for previously stored blood glucose measurements made in the previous N number of days within a windows of X
hours bracketing the same time period (e.g., 10:13AM) in which the most recent BG measurement of 180 mg/dL was
made. In the example of Figure 6A, the most recent BG (at 702) is shown on screen 700 as 180 mg/dL which is higher
than the preset second threshold of about 170 mg/dL. Here, the most recent BG is being tagged at screen 704 as being
a "Before Meal" measurement at selection field 706. Since both conditions (i.e., greater than the second threshold and
tagged as one of before meal or fasting) have been met, the microprocessor polls the previously stored blood glucose
measurements made in the previous N number of days over a time window of X hours bracketing the time (10:13AM)
at which the most recent and tagged BG measurement was made. If there is at least one prior glucose measurement
greater than the second threshold in the window of time (e.g., about 3 hours) bracketing the same time at which the
most recent BG was taken, then screen 708 provides for a general alert that a high trend has been detected. In another
embodiment, two or more prior glucose measurements greater than the second threshold can be required in the window
of time (e.g., about 3 hours) bracketing the same time at which the most recent BG was taken to trigger a high trend
alert. For details of this trend, the user is invited to select field 709 which provides screen 712. Screen 712 indicates
that in 3 of N number of days there is a trend of high BG values at around the same time in each of those 3 days. The
user can obtain even more details of the trend by selecting field 714 which provides for screen 716. Screen 716 shows,
for example, a table of the three BG measurements 718, 720, 722, and the corresponding dates and times. Alternatively,
a screen 716’ can be utilized instead of screen 716 to provide more information to the user. In this screen 716’, the
details are provided as a number of time the user has been low in partition 717 of screen 716’; the particular date and
time of the low readings in respective partitions 718’, 720’, and 722’. Additional information can also be provided in each
of the partition such as, for example, the exact value on which a high glucose determination was based and whether
the reading was taken with a tag of before meal (indicated by a suitable icon such as, for example, an uneaten fruit,
such as, for example, an apple).

[0028] In an alternate embodiment of Figure 6B, instead of a single message 712 as in Figure 6A, there are at least
three differently formatted messages that may be presented to the user in sequence or in a random sequence. In
particular, at least three differently formatted messages 712a, 712b, and 712c are utilized to communicate semantically
a similar message. For example, message 712a (e.g., "Heads up, your Before meal (or Fasting) glucose value has been
running high around this time") may be provided when the user has selected field 709. On a different occasion when
the user has again selected field 709, message 712b (e.g., "Your Before Meal (or Fasting) glucose has been running
HIGH around this time. Check into this") may be provided instead of 712a. Similarly, on yet a different occasion when
the user has selected field 709, message 712c (e.g., "Heads up. Around this time your glucose has been running HIGH
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before meals (or during fasting)") may be provided in lieu of 712b. Messages 712a, 712b, 712c and the like may cycle
sequentially or randomly so that the user does not perceive the identically formatted message over and over again,
which may lulls the user into ignoring the main point in that there is a high trend for the user’s blood glucose values.
[0029] In a scenario where the user is viewing the last blood glucose result, screen 724 is provided which allows the
user the option of tagging this last blood glucose result at field 728. Screen 730 provides a menu of tagging fields. Once
the user selects a "Before Meal" tag 732, screen 734 provides a general alert that a high trend has been detected at
736. Selection of field 736 causes screen 712 to display a more detailed indication that in 3 of N number of days there
is a trend of high BG values at around the same time bracket in each of those 3 days.

[0030] Even though the user may select either a "Before Meal" tag or a "Fasting" tag, the microprocessor may be
programmed to automatically infer that certain blood glucose measurements are measurements taken during a fasting
period. In particular, with reference to the logic flow 750 Figure 6C, if the subject measurement was tagged at 752 as a
Before Meal measurement N hours since the last blood glucose test or measurement at 754, AND the Before Meal
tagged measurement was the first test of the day at 756, based on the clock of the DMU within a user’s preset time
frame of certain hours in the day, at 758, then the subject measurement is modified to show a Fasting tag at 764. The
value "N" can be any value from %2 hour to 8 hours and the time frame can be any range defined by specific clock times
(e.g., 1AM to 8AM in 810) or preset, such as, for example 3:00AM to 11:00AM. Consequently, where the fasting meas-
urements are showing a high trend according to the illustrated logic 750 of Figure 6C, a different message than message
712 in Figure 6A may be presented. For example, a message 712’ that "Fasting High" pattern has been detected in a
number of times in a given number of days can be substituted for message 712 in Figure 6A.

[0031] In another scenario where the user is viewing menu screen 738, a general indication 740 can be provided to
alert that a high (or fasting high) trend has been detected. Upon selection of field 740, screen 742 shows, for example,
a table of the dates and times 743, 744, 745, and 746 that constitute the high trend.

[0032] In the preferred embodiments, the window of X hours includes about 6 hours and the N number of days may
range from about 2 to about 21 days. In another preferred embodiment, the window of X hours include about 3 hours
and the N number of days may range from about 2 to about 30 days, and most preferably from about 2 to about 5 days.
[0033] By virtue of the system and processes described herein, a method of notifying a user of high or low trends in
blood glucose values obtained with a diabetes management unit is provided. The method may include the steps of:
performing with the microprocessor, a plurality of blood glucose measurements; storing in the memory, the plurality of
blood glucose measurements; determining whether a most recent blood glucose measurement is below a first threshold
or above a second threshold; evaluating with the microprocessor, whether at least one blood glucose measurement of
the plurality of blood glucose measurements performed within a time frame as the most recent blood glucose measure-
ment over a period of N days, is lower than the first low threshold or higher than the second threshold; and upon
achievement of the evaluating step, annunciating that in the same time frame of at least two days over the N number of
days, the plurality of blood glucose measurements indicates a trend lower than the low threshold or a trend higher than
a second threshold.

[0034] In a further alternative embodiment, shown here in Figure 7, a high trend detection logic 800 is provided for
the system. In this logic flow, a logical query 802 is made as to whether a most recent BG result is above a high threshold.
If true, a logical query 804 as to whether the most recent BG result has been tagged as a Before Meal BG result or a
Fasting BG result. If true, the logic flows to query 806 to determine whether 2 or more prior BG measurements over the
previous N number of days (e.g., 4 days) that are above the high threshold. If true, the logic flows to query 808 to
determine whether the same 2 or more BG results have both been flagged as either a Before Meal BG result or a Fasting
BG result. If true, the logic flows to query 810 to determine whether the most recent BG result and the same 2 or more
prior BG results all occur within X hours time frame. If true, the logic 800 annuciates a high trend warning at output 812.
In queries 802-810, if the logic returns a false then the routine ends at 814. In the preferred embodiments, the variable
N can be of any value from about 2 to 90 days and X can be of any value from about 1 hour to about 7 hours.

[0035] Asanexample of the logic 800, it will be assumed that a user conducted a series of measurements from Monday
to Friday with a most recent BG result at 9AM on Friday, as set forth in Table 1 below:

TABLE 1.
Monday - 7:50AM Exceeds High Threshold
Flagged as Fasting BG result
Tuesday - 10:49AM Exceeds High Threshold
Flagged as Before Meal BG result
Wednesday - 7:40AM Exceeds High Threshold
Flagged as Fasting BG result
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(continued)

Thursday - 11:30AM Exceeds High Threshold
Flagged as Before Meal BG result

Friday - 9:00 AM (Most Recent BG result) | Exceeds High Threshold
Flagged as Fasting BG result

[0036] Referring to Table 1, the most recent BG has a logical true state for the logical queries 802 and 804 (i.e.,
exceeds the high threshold and flagged as fasting). At least one BG for each of the last four days has a logical true state
for the logical queries 806 and 808. The logical query 810 must evaluate at least three BG’s, which are the most recent
BG (from queries 802 and 804) and the at least two BG’s (from queries 806 and 808).

[0037] Based on the results collected in the previous 4 days, a warning message would be annunciated with the most
recent BG on Friday at 9:00 AM. The 3 hour time bracket can include, in chronological order for time of day, 7:50 AM
(Monday), 9:00 AM (Friday), and 10:49 AM (Tuesday), where the difference between the latest time and the earliest
time is less than three hours (10:49 AM minus 7:50 AM = 2 hours and 59 minutes). Thus, the Monday, Friday, and
Tuesday BG's fall within the three hour time bracket. In addition to Monday, Friday, and Tuesday, the 3 hour time bracket
can also include, in chronological order for time of day, 7:40 AM (Wednesday), 7:50 AM (Monday), and 9:00 AM (Friday),
where the difference between the latest time and the earliest time is less than three hours (9:00 AM minus 7:40 AM =
1 hour and 20 minutes).

[0038] Referring back to Table 1, there is no high trend alert for Wednesday. For Wednesday, 2 previous BG’s and 1
most recent BG are evaluated in the logical query 810, which are 7:40 AM (Wednesday), 7:50 AM (Monday), and 10:49
AM (Tuesday), where the difference between the latest time and the earliest time is more than three hours (i.e., 10:49
AM minus 7:40 AM = 3 hours and 9 minutes). Thus, the Wednesday, Monday, and Tuesday BG’s do not fall within the
three hour time bracket.

[0039] Referring back to Table 1, there is no high trend alert for Thursday. For Thursday, 2 previous BG’s and 1 most
recent BG are evaluated in the logical query 810. Note that there are three combinations of previous days that can be
evaluated in the logical query 810, which are Monday/Tuesday; Monday/Wednesday; and Tuesday/Wednesday. Here,
combining any one of the combinations of previous days with the most recent BG does not result in three BG’s falling
within the three hour time bracket.

[0040] Note that in the embodiment set forth in Table 1, only one glucose concentration per day was depicted that
exceeds the high threshold and flagged as fasting. In other situations, there may be more than one glucose concentration
per day that exceed the high threshold and are flagged as fasting. In such a case, the number of combinations of 3 BG’s
that need to be evaluated by the logic 800 will increase.

[0041] As a further demonstration of the applicability of logic routine 800, consider that the user further conducted a
most recent BG measurement on the Saturday following the Friday (of Table 1), set forth here in Table 2.

TABLE 2

Monday - 750AM Exceeds High Threshold

Flagged as Fasting BG result
Tuesday - 10:49AM Exceeds High Threshold

Flagged as Before Meal BG result
Wednesday - 7:40AM Exceeds High Threshold

Flagged as Fasting BG result
Thursday - 11:30AM Exceeds High Threshold

Flagged as Before Meal BG result
Friday - 9:00 AM Exceeds High Threshold

Flagged as Fasting BG result
Saturday-11:50AM(MostRecentBG) | Exceeds High Threshold

Flagged as Before Meal BG result

[0042] In Table 2, the logic 800 would detect a high trend alert on Saturday (at 11:50 AM), which would be annunciated
with the most recent BG. Note that there are six combinations of previous days that can be evaluated in the logical query
810, which are Monday/Tuesday; Monday/Wednesday; Monday/Thursday; Tuesday/Wednesday; Tuesday/Thursday;



10

15

20

25

30

35

40

45

50

55

EP 2 539 839 B1

and Wednesday/Thursday. The 3 hour time bracket can include, in chronological order for time of day, 10:49 AM
(Tuesday), 11:30 AM (Thursday), and 11:50 AM (Saturday), where the difference between the latest time and the earliest
time is less than three hours (i.e., 11:50 AM minus 10:49 AM = 1 hour and 1 minute). Thus, the Tuesday, Thursday, and
Saturday BG’s fall within the three hour time bracket. In summary based on Table 2, the user would be provided two
messages: one on Friday and another message on Saturday. Alternatively, however, only one message may be generated
on Saturday that reports the two high trends by prioritization of the trend data. Prioritization of the high trend or low trend
reports can be based on the following: once a glucose value is used for a(high or low) trend, it will no longer be included
in other (high/low) trends; if multiple trends are detected, the tightest clustering of results will be the one reported; or if
there are multiple high and low BG measurements with an hour, only the first will be included in trend analysis (i.e., if
there are either multiple high values with an hour or multiple low values within an hour, only the first will be included in
trend analysis). Alternatively, the prioritization can be based on based on chronological closeness or based on the
tightness of the clustering which can be determined by the closest 2 BG results in time to the most recent BG result, or
the closest 3 BG results in time to the most recent BG result.

[0043] Although exemplary embodiments have been described in relation to a blood glucose meter, other diabetes
management devices may also be utilized. For example, with reference to Figure 8, analyte measurement and man-
agement unit 10 can be configured to wirelessly communicate with a handheld glucose-insulin data management unit
or DMU such as, for example, an insulin pen 28, an insulin pump 48, a mobile phone 68, or through a combination of
the exemplary handheld glucose-insulin data management unit devices in communication with a personal computer 26
or network server 70, as described herein. As used herein, the nomenclature "DMU" represents either individual unit
10, 28, 48, 68, separately or all of the handheld glucose-insulin data management units (28, 48, 68) usable together in
a disease management system. Further, the analyte measurement and management unit or DMU 10 is intended to
include a glucose meter, a meter, an analyte measurement device, an insulin delivery device or a combination of or an
analyte testing and drug delivery device. In an embodiment, analyte measurement and management unit 10 may be
connected to personal computer 26 with a cable. In an alternative, the DMU may be connected to the computer 26 or
server 70 via a suitable wireless technology such as, for example, GSM, CDMA, BlueTooth, WiFi and the like.

[0044] Referring to Figure 8, it should be noted that an insulin pen can be utilized to perform as described herein.
Such insulin pen 28 may be provided with an electronic module 30 programmed to carry out the exemplary methods
and variations thereof to assist user in management of diabetes. The device 28 may include a wireless module 32
disposed in the housing that, automatically without prompting from a user, transmits a signal to a wireless module 46 of
the DMU 10. The wireless signal can include, in an exemplary embodiment, data to (a) type of therapeutic agent delivered;
(b) amount of therapeutic agent delivered to the user; (c) time and date of therapeutic agent delivery; (d) trends of high
or low BG results. A non-limiting example of such a user-activated therapeutic agent delivery device is described in U.S.
Non-Provisional Application No. 12/407173, 12/417875; and 12/540217. Another non-limiting example of such a user-
activated therapeutic agent delivery device is an insulin pen 28. Insulin pens can be loaded with a vial or cartridge of
insulin, and can be attached to a disposable needle. Portions of the insulin pen can be reusable, or the insulin pen can
be completely disposable. Insulin pens are commercially available from companies such as Novo Nordisk, Aventis, and
Eli Lilly, and can be used with a variety of insulin, such as Novolog, Humalog, Levemir, and Lantus.

[0045] In yet a further alternative to the blood glucose meter 10, as shown in Figure 8, a therapeutic dosing device
can also be a pump 48 that includes a housing 50, a backlight button 52, an up button 54, a cartridge cap 56, a bolus
button 58, a down button 60, a battery cap 62, an OK button 64, and a display 66. Pump 48 can be configured to dispense
medication such as, for example, insulin for regulating glucose levels. As noted earlier, a microprocessor can be pro-
grammed to generally carry out the steps of various processes described herein. The microprocessor can be part of a
particular device, such as, for example, a glucose meter, an insulin pen, an insulin pump, a server, a mobile phone,
personal computer, or mobile hand held device.

[0046] Furthermore, the various methods described herein can be used to generate software codes using off-the-shelf
software development tools such as, for example, Visual Studio 6.0, C or C++ (and its variants), Windows 2000 Server,
and SQL Server 2000. The methods, however, may be transformed into other software languages depending on the
requirements and the availability of new software languages for coding the methods. Additionally, the various methods
described, once transformed into suitable software codes, may be embodied in any computer-readable storage medium
that, when executed by a suitable microprocessor or computer, are operable to carry out the steps described in these
methods along with any other necessary steps.

[0047] While the invention has been described in terms of particular variations and illustrative figures, those of ordinary
skill in the art will recognize that the invention is not limited to the variations or figures described. In addition, where
methods and steps described above indicate certain events occurring in certain order, those of ordinary skill in the art
will recognize that the ordering of certain steps may be modified and that such modifications are in accordance with the
variations of the invention. Additionally, certain of the steps may be performed concurrently in a parallel process when
possible, as well as performed sequentially as described above. Therefore, to the extent there are variations of the
invention, which are within the scope of the claims, it is the intent that this patent will cover those variations as well.
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Claims

1. A method of notifying a user of high or low trends in blood glucose values obtained with a diabetes management
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unit having a microprocessor coupled to a display, memory and user interface buttons, the method comprising:

performing with the microprocessor, a plurality of blood glucose measurements of the user;

storing in the memory, the plurality of blood glucose measurements;

determining whether a most recent blood glucose measurement at a given time during a day is below a first
threshold of about 70mg of glucose per deciliter of blood or above a second threshold of about 150 mg of
glucose per deciliter of blood and whether the most recent blood glucose measurement at a given time during
a day is flagged as a measurement made before a meal or a measurement made during a fasting period;
upon the determining being true, evaluating with the microprocessor, whether at least one blood glucose meas-
urement of the plurality of blood glucose measurements performed within a time frame of 3 hours about the
given time of the most recent blood glucose measurement over prior N days, is lower than the first threshold
or higher than the second threshold; and

upon achievement of the evaluating step, annunciating that in the same time frame over the N number of days,
the plurality of blood glucose measurements indicates a blood glucose trend lower than the first threshold or a
blood glucose trend higher than a second threshold.

The method of claim 1, in which the prior days comprises a recent N number of days comprising any number from
about 2 to about 14.

The method of claim 1, in which the annunciating comprises displaying a distribution of stored blood glucose values
below a first threshold with corresponding dates and times obtained for respective stored blood glucose values.

The method of claim 1, in which the annunciating comprises displaying stored blood glucose values above a second
threshold with corresponding dates and times obtained for respective stored blood glucose values.

The method of claim 1, in which the annunciating comprises displaying a table having the date, time, and measured
blood glucose value below the first threshold at such date and time.

The method of claim 1, in which the annunciating comprises displaying a table having the date, time, and measured
blood glucose value above the second threshold at such date and time.

The method of claim 1, in which the annunciating comprises annunciating different message formats with generally
the same meaning.

A diabetes management system comprising:

a glucose test strip; and
a diabetes management unit comprising:

a housing including a test strip port configured to receive theglucose test strip;
a plurality of user interface buttons;

amicroprocessor coupled to the test strip port to provide data regarding an amount of glucose measured
ina user’s physiological fluid deposited on the test strip, the microprocessor further coupled to amemory,
and user interface buttons; the microprocessor being programmed to:

(a) perform a plurality of blood glucose measurements from the user;

(b) store the plurality of blood glucose measurements;

(c) determine whether a most recent blood glucose measurement at a given time during a day is
below a first threshold of about 70mg of glucose per deciliter of blood or above a second threshold
of about 150 mg of glucose per deciliter of blood and whether the most recent blood glucose
measurement at a given time during a day is flagged as a measurement made before a meal or a
measurement made during a fasting period;

(d) upon the determining being true, evaluate whether at least one blood glucose measurement
of the plurality of blood glucose measurements performed within a time frame of 3 hours about the
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given time as the most recent blood glucose measurement over prior N days, is lower than the first
low threshold or higher than the second threshold; and

(e) annunciate, upon achievement of the evaluation, that in the same time frame of at least two
days over the N number of days, the plurality of blood glucose measurements indicates a trend
lower than the low threshold or a trend higher than a second threshold.

9. The system of claim 8, in which the microprocessor is programmed to annunciate different message formats with

generally the same meaning.

Patentanspriiche

Verfahren zur Benachrichtigung eines Anwenders liber hohe und niedrige Blutzuckertrends, die mit einem Diabe-
tesmanagementgeréat erhalten wurden, das einen mit einem Display verbundenen Mikroprozessor, einen Speicher
und Anwenderschnittstellentasten aufweist, wobei das Verfahren Folgendes umfasst:

Durchfiihren einer Vielzahl von Blutzuckermessungen des Anwenders mit dem Mikroprozessor;

Speichern der Vielzahl von Blutzuckermessungen in dem Speicher;

Bestimmen, ob eine jingste Blutzuckermessung zu einer bestimmten Uhrzeit wahrend eines Tages Uiber einem
ersten Schwellenwert von ca. 70 mg Glukose pro Deziliter Blut oder tber einem zweiten Schwellenwert von
ca. 150 mg Glukose pro Deziliter Blut liegt und ob die jiingste Blutzuckermessung zu einer bestimmten Uhrzeit
wahrend eines Tages als Messung, die vor einer Mahlzeit durchgefiihrt wurde, oder als Messung, die wahrend
einer Nuchternperiode durchgefiihrt wurde, gekennzeichnet ist;

wenn sich die Bestimmung bewahrheitet, Bewerten mit dem Mikroprozessor, ob zumindest eine Blutzucker-
messung der Vielzahl von Blutzuckermessungen, die innerhalb eines Zeitrahmens von 3 Stunden um die be-
stimmte Uhrzeit der jiingsten Blutzuckermessung Uber einen Zeitraum von N vorherigen Tagen durchgefiihrt
wurde, niedriger als der erste Schwellenwert oder héher als der zweiten Schwellenwert ist; und

nach Erreichen des Bewertungsschrittes, Meldung, dass in demselben Zeitrahmen tiber die N Anzahl von Tagen
die Vielzahl von Blutzuckermessungen auf einen Blutzuckertrend hinweist, der niedriger als der erste Schwel-
lenwert oder héher als der zweite Schwellenwert ist.

Verfahren nach Anspruch 1, worin die vorherigen Tage eine jlingste N Anzahl von Tagen umfasst, die eine beliebige
Anzahl von ungefahr 2 bis ungeféhr 14 umfasst.

Verfahren nach Anspruch 1, worin die Meldung die Anzeige einer Verteilung der gespeicherten Blutzuckerwerte
unter einem ersten Schwellenwert mit jeweils entsprechendem Datum und entsprechender Uhrzeit fir jeweils ge-
speicherte Blutzuckerwerte umfasst.

Verfahren nach Anspruch 1, worin die Meldung die Anzeige von gespeicherten Blutzuckerwerten Giber einem zweiten
Schwellenwert mit jeweils entsprechendem Datum und entsprechender Uhrzeit fiir jeweils gespeicherte Blutzucker-

werte umfasst.

Verfahren nach Anspruch 1, worin die Meldung die Anzeige einer Tabelle mit Datum, Uhrzeit und gemessenem
Blutzuckerwert unter dem ersten Schwellenwert an diesem Datum und dieser Uhrzeit umfasst.

Verfahren nach Anspruch 1, worin die Meldung die Anzeige einer Tabelle mit Datum, Uhrzeit und gemessenem
Blutzuckerwert (iber dem zweiten Schwellenwert an diesem Datum und dieser Uhrzeit umfasst.

Verfahren nach Anspruch 1, worin die Meldung die Meldung verschiedener Nachrichtenformate im Aligemeinen mit
derselben Bedeutung umfasst.

Diabetesmanagementsystem, umfassend:

einen Blutzuckerteststreifen; und
ein Diabetesmanagementgerat, umfassend:

ein Gehause mit einer Teststreifenéffnung zur Aufnahme des Blutzuckerteststreifens;
eine Vielzahl von Anwenderschnittstellentasten;
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einen mit der Teststreifendffnung verbundenen Mikroprozessor zur Bereitstellung von Daten beziiglich
einer Glukosemenge, die in der auf dem Teststreifen abgeschiedenen physiologischen Fliissigkeit eines
Anwenders gemessen wurde, wobei der Mikroprozessor ferner mit einem Speicher und Anwenderschnitt-
stellentasten verbunden ist; wobei der Mikroprozessor programmiert ist:

(a) eine Vielzahl von Blutzuckermessungen des Anwenders durchzuflihren;

(b) die Vielzahl von Blutzuckermessungen zu speichern;

(c) festzustellen, ob eine jlingste Blutzuckermessung zu einer bestimmten Uhrzeit wahrend eines Tages
unter einem ersten Schwellenwert von ca. 70 mg Glukose pro Deziliter Blut oder Gber einem zweiten
Schwellenwert von ca. 150 mg Glukose pro Deziliter Blut liegt und ob die jlingste Blutzuckermessung
zu einer bestimmten Uhrzeit wahrend eines Tages als Messung, die vor einer Mahlzeit durchgefihrt
wurde, oder als Messung, die wahrend einer Niichternperiode durchgefiihrt wurde, gekennzeichnet ist;
(d) wenn sich die Bestimmung bewahrheitet, Bewerten, ob zumindest eine Blutzuckermessung der
Vielzahl von Blutzuckermessungen, die innerhalb eines Zeitrahmens von 3 Stunden um die bestimmte
Uhrzeit der jlingsten Blutzuckermessung uber vorherige N Tage durchgefiihrt wurde, niedriger als der
erste Schwellenwert oder hoher als der zweite Schwellenwert ist; und

(e) Melden, nach der Bewertung, dass in demselben Zeitrahmen von mindestens zwei Tagen Uber die
N Anzahl von Tagen die Vielzahl von Blutzuckermessungen auf einen Blutzuckertrend hinweist, der
niedriger als der niedrige Schwellenwert oder héher als der zweite Schwellenwert ist.

9. System nach Anspruch 8, worin der Mikroprozessor programmiert ist, unterschiedliche Nachrichtenformate im All-
gemeinen mit derselben Bedeutung zu melden.

Revendications

1. Procédé de notification a un utilisateur de tendances élevée ou basse de valeurs de glycémie obtenues avec une
unité de gestion du diabéte ayant un microprocesseur couplé a un écran, une mémoire et des boutons d’interface
utilisateur, le procédé comprenant les étapes suivantes :

réaliser, avec le microprocesseur, une pluralité de mesures de glycémie de I'utilisateur ;

stocker dans la mémoire, la pluralité de mesures de glycémie ;

déterminer si une mesure de glycémie la plus récente a une heure donnée au cours d’une journée est inférieure
a un premier seuil d’environ 70 mg de glucose par décilitre de sang, ou supérieure a un second seuil d’environ
150 mg de glucose par décilitre de sang, et si la mesure de glycémie la plus récente a une heure donnée au
cours d’une journée est signalée comme une mesure réalisée avant un repas ou une mesure réalisée au cours
d’'une période de jeline ;

si la détermination est vraie, évaluer avec le microprocesseur si au moins une mesure de glycémie de la pluralité
de mesures de glycémie réalisées dans un délai de 3 heures autour de I'heure donnée de la mesure de glycémie
la plus récente sur une période de N jours précédents, est inférieure au premier seuil ou supérieure au second
seuil ; et suite a la réalisation de I'étape d’évaluation,

énoncer que dans le méme délai sur le nombre N de jours, la pluralité de mesures de glycémie indique une
tendance de glycémie inférieure au premier seuil ou une tendance de glycémie supérieure a un second seuil.

2. Procédé selon la revendication 1, dans lequel un nombre N de jours récents comprend tout nombre situé entre
environ 2 et environ 14.

3. Procédé selon la revendication 1, dans lequel 'énoncé comprend d’afficher une distribution de valeurs de glycémie
stockées inférieures a un premier seuil avec des dates et heures correspondantes obtenues pour des valeurs de
glycémie stockées respectives.

4. Procédé selon la revendication 1, dans lequel 'énoncé comprend d’afficher des valeurs de glycémie stockées
supérieures a un second seuil avec des dates et heures correspondantes obtenues pour des valeurs de glycémie

stockées respectives.

5. Procédé selon larevendication 1, dans lequel I'énoncé comprend d’afficher un tableau mentionnant la date, I'heure,
et la valeur de glycémie mesurée inférieure au premier seuil a telles date et heure.
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6. Procédé selon larevendication 1, dans lequel I'énoncé comprend d’afficher un tableau mentionnant la date, I'heure,
et la valeur de glycémie mesurée supérieure au second seuil a telles date et heure.

7. Procédé selon la revendication 1, dans lequel I'énoncé comprend d’énoncer différents formats de messages ayant
généralement la méme signification.

8. Systéme de gestion du diabéte comprenant :

une bandelette de test de glycémie ; et
une unité de gestion du diabéte comprenant :

un boitier, comprenant une fente pour bandelette de test, configuré pour recevoir la bandelette de test de
glycémie ;

une pluralité de boutons d’interface utilisateur ; un microprocesseur couplé a la fente pour bandelette de
test pour délivrer des données concernant une quantité de glucose mesurée dans un fluide physiologique
d’un utilisateur déposé sur la bandelette de test, le microprocesseur étant couplé en outre a une mémoire,
et des boutons d’interface utilisateur ; le microprocesseur étant programmé pour :

(a) réaliser une pluralité de mesures de glycémie sur un utilisateur ;

(b) stocker la pluralité de mesures de glycémie ;

(c) déterminer si une mesure de glycémie la plus récente a une heure donnée au cours d’une journée
est inférieure a un premier seuil d’environ 70 mg de glucose par décilitre de sang, ou supérieure a un
second seuil d’environ 150 mg de glucose par décilitre de sang et si la mesure de glycémie la plus
récente a une heure donnée au cours d’une journée est signalée comme une mesure réalisée avant
un repas ou une mesure réalisée au cours d’une période de jeline ;

(d) sila détermination est vraie, évaluer si au moins une mesure de glycémie de la pluralité de mesures
de glycémie réalisées dans un délai de 3 heures autour de I'heure donnée comme la mesure de
glycémie la plus récente sur une période de N jours précédents, est inférieure au premier seuil ou
supérieure au second seuil ; et

(e) énoncer, suite a la réalisation de I'évaluation, que dans le méme délai d’au moins deux jours sur
le nombre N de jours, la pluralité de mesures de glycémie indique une tendance inférieure au premier
seuil ou une tendance supérieure a un second seuil.

9. Systéme selon la revendication 8, dans lequel le microprocesseur est programmeé pour énoncer différents formats
de messages ayant généralement la méme signification.

13



EP 2 539 839 B1

AR GXE OO KUK UGN OO oOn GARM CUUD OGO MK NN RESR Xmmn MNER GG N0 GO0 GO0 GARK RESE KANR JOOO OGN OUDG RN GIOD XN WOON AKAS NERR MO GEN 00K

A8

e

yoeg

091 O WegE 2 80100

9 "Bid

AOYE

@:H|V_Ium.m

S2LQWeQL'6 60190 SBUTES
wesior gz dos s |
weQo:LL 200 AoisiH AW

sovesnn | eabSZL 60100 Pz Ol UnseY 1sE]
ON3NL HoIH ol Emmv_Nv 01 0
#Ovd
RIS
LT
. e [eBeLppy ]
|23 210138 O _mm_z_hw:.mm £BeL PPy
wegl:or 38 Ow F oYL iwegiol Qw _‘
ot O B Gavy {01100 o
Jisay 5] sy Ee
LED [ pusil G61H £ baL oN U
_ sgiejaQ 189 wnsu| Sienoen auypag O unsuj 9endRy |
skep x Jono ¢ [eaN a10)28 O [PON BIY O ibe) ppy
‘pelasiap pua.L Ctiziggsf 0 T3 [eojeopEg Q] | O¥: f 30
WBIH [RAN 210128 o | HEMK | D oA Feeg® | GO | B
01190 PUSIL UBTH weg}:g) 04320 — BeL ppy wegiol 0} RO
{ Nova 1
Avnd RU
$ yoeg
wegL:gp gz deg
. ————§ WeeoikL  Z0WO0 Ksoisie AN
m wﬁm nﬁ_mmmﬁn.m_ mmoh,_unn.v@l ifBw op) insey jseq
- e - e 3
ST g RTST WIGEZL 0F PO

09pWwep}:8 60100

S3OWENSE 0 3003

VRN AR A e MRS RAR RARR RRAA ARER AAR ARRP AN AN AARR RARR ARRR AAAR ARAR ARG \RAm AR RAM RAAR ARAR ARAR AR WAN WAN AN AN RAma A0

Joey

SR A0

Atd L pAON

[ roaiimon O
UNNS0| S1ENojE)
leaw 210,28 O

weg| 0!

01 00 w..q,,m..l ON

sAepx jojno g
'paj0ajap puall Mo O
0L 190 PUsI] Ao

AQNERL MO

NGENEEREER)
cbey ppy

= GO

weog:6 01 120

-

— . -~ — A v a0
I~ O

% | Vi "9Oid

14



16
-

C24
42-~B§£§ =

CQQEj C19R42

EP 2 539 839 B1

~22

FAEHEBERD
9
(€]
fe]

it ': ;
=l

R43C"_"l L E'_"J"

Decode Labet

Decode Label

F§G.

15



cinssy

| ynsey WI

) e

—
EY4
[
©
an]

J0E CUNSeH 98 Bo1 s)nsay
\gez +unsodos |
siiejaq 5
,rr abessayy puasy ) 80le ELON
pOiz  ownpeg |
S)nsay puaiL ybiy 7'
UNsay pusiL MOT | 352 IeaW oy |

EP 2 539 839 B1

a6z~

o

£
N

[BS| 810jag _

&
N

Bunse4

BeL ppy w@

8

f
}
|5 Bupeay og |

Jinsay 9§
4 JM0JSIH

e

HNS9Y M3IANRY '
_linsayise

0ig—~"

& Ol

9iz nusy

575 Uy v:m._L

-

4

A4

{(M0)

ONN\\. ssald
Buo

\uL.I.....J
O

Qw./f
dins
RijRa
T
i
002

_
L usnsu Sm_:o_mow <3)

57z Belip3mpy

(507 Oupesy og
Jinsey 15] 08

Buipesy og |

abien jnsay
1s9l 9g

z0z—

Ve "Old

16



8¢ Ol

EP 2 539 839 B1

o

14°T4

¥oeg

=y

N

o] Jaley

fcz sbumes jooy

57 ebenbuey
gte 91eg
1224 swil
sbBuiyjeg
&
fmvm
5z  sbumess

spual] mo/ybiH § <8

ulnsu| syenofe)

0Le

~g— L1}

‘Hw X
A
( \
( )
oeg
62 SIERQ1R9 yoeg
a0y abessapy u
/  obessap
Z6E go7 ZUaly | P
w \ n:_m:._.k
> atenbun] abessaly puail ybiy T ggc L
abessaj puail moq |’ Xoqu| spuail \vmm
i abenbuen moybiH
abenbue 2
507 g uynsu| ajejnogen
ajeq abueyn f¢ onjep ‘ay Aeq 06 7 3
ajeq ,m anfeA Ay Aeq 0g w 3858 . yoeg
“ anjeA Ay Aeq vl Gocs sebesany
awi | abuey) anjeA Ay Aeq / 5553 Bo1sinsey
awi| — saBesony froysiH AN

35y MosiH AW
ZEZ lnsayise
nuspy utepy

—_
0
b O R §

17




EP 2 539 839 B1

sanjeA abueyn

ybiy
jeay a10jog

oeg

7
FZE—"

4 St

ubiH [ea|y aiojag

Xoeg

sanje abueyn

Mo

Nmmk

2z "oId

gie MO

sbuipjag
puas) Ap

_@wm\\.

a

#0/UO

Syaly puail

pig—’

spual] mo7ybi
yoeg pualL MOYBIH T/mgm
S0UmS pUalL AN J10jejnofeD uinsu; ooe
ey o buibbe
8c¢ SUaly pusi] yaE el
sBuipeg
gze—~ spuaiy |00]
Mmo/ybiH v
Z0g
zie-"
.
Humsg

101RINOIBY) UinstLy

gre—

HO/UO

Buibbe |

!

ose~’

18



EP 2 539 839 B1

hs

S13918D 54

spus:; ybiy 10 s5g Be 4

0

HY
(s]1Y)

051

1-82¢
pa®

HOIH Y3

30434

ybiy feapy elojeg

A0

ae 'Oid

{

AvE

s CN.\i.o

MO

P ybiy jeeyy ssojeg)

Qi MO
Ip/bw

3049

HOH TY3N

‘uo BuiBBe; winy

{sBumeg oy /sbunes)

puat) ubi ey esn oy

‘jooy

sBunee pussy A

teee (@)

%Ivd

'BESIARY 2g

BRI ®

MoV

-06 1 4Bt ey su0jeg
102 k|
pibuw

sBumeg puasy AN

: m
ml | S0vg
-
S

mhms\

w_w YL sonias

Advd

!

Hov4d

Uy spuasy Mo uUBIH

sbuneg spusil A ST

up SPsly puSil | MO
spusig moyybiy]  HOH

Nwm,.\\.

UQ  Jojenoien ulnsu)
uQ Builbfe

sBumeg oo}

me..\\

19



EP 2 539 839 B1

402

i " Most N
" Recent BGis ™

~= 400
¥

o NG
‘. Belowalow _#
AW E hre

oo On
o Any of the Previous o,
4 Days in a Time Window of 3 Fours

from the Time of the Most Recent BG, There

has baen a BG Below the

. Lov‘ﬂw»hcid

Cutput Low
Trend Waming

No

¥

20




EP 2 539 839 B1

502 - 500
/ N
¥

~ “Mast S ,
" Recent BG is ™ No

: . - 504
pyd Mo’;t "
Recent BG is o |

"Tagged as Before
~, Mealor
N\ Fasting

e On -
- 2 of the Prewout -
T Dayb in a Time Window of 3 HOUFb
~ fromthe Time of the Most Recent BG, Thnma S~ NG
has been a BG Above the High Threshoid
i S Tagged as Before Meal
T, OF Fas Ing 3

Output quh
Trend Warming

21



EP 2 539 839 B1

Ve ‘Olid

FOVSSHIn
ONZHL MO

ADVY

[

MOvE

Av/1d
v

wegL:0l
weQo:L L
Eamm Zl

oeq

gz dag
20 100
mo “oo D

608

e ——
SONZHL
MOCTHDIH

¥
sbunies
O spusaij mo/ybiy
uljnsuj sxejnoje)d
Ao1siH AN
Ip/Bus op L yNsey i1sen

wdgy:Zl 01390

Qmmi\

\._ puail Mo O |

Ulnsu| s1gnojen
[ea\ 810589 O

[

3oeg

09O wepL:6 60190

[ssOwWEGE & o1 390)]

o
T s[iejoq PUSI] MO

oo
Sviad

139

09 -

Vg
Xoed
[ srelsgsn |

ONZ¥L AMOT

weg:0} %%ON

01 190
JINSay 1S

805~

e
Uinsu| eyenoe)
¢bel ppv

o,

sAep xjoino g
"pojoslsp puslj Mmool

01790 PUSTL MO

ONFHL MO

3

1G9

wege:6

| 01390

o0g—" 209

22



EP 2 539 839 B1

m NUSiy m

( $OVE !
¢§a »oegq Sbuneg
wegpor gz des i
@@ @ Wes L o/00 wego'LL 2¢0¥O s ' A A
E-TTR " e 1 wdec: 0 . . 101814 AN
i€ €62l 601} AOD SONIAL 1 4p/Buw 0Pl ynsey 1se
m@ memmﬁk\ﬁom MOTHDIH ) 01190
= e by § SR IAL
pbw  shep g ulxz- IOYSSIN 19— 019"
o SjiB}ag Mo GNIHL MO —
{ \k_ pusijl mo CJ |
; P— 660 HEIEICIRRIES)
809 M > |[esi\ 910)99 O
“onNIui | weeror P ON
mo1 |orwo  BU
AIvH IINS3Y ISe |
809~
|siteleq 109 _
soeq | pusil mo1 4 |
M_mc_ mmmmw Mm_w_ ) m_% punose el fm pUnole c__swm_ ajenoen
) SI} N0 MO Buluun ARO™T Buiuuny ; Be
09O Weo r..m 60190 |4 Buuting usaq uanq sey asnon|b ussg sey asoanih g ¢ 2LPPy
EE OEwom.m 01 10| w;m.WMWmQ sey 5800n6 ano INOA B3} 4607 NoA "dn spesH ONZHL mﬂm m w
._w.an,m. SRR wdgy:y Lo Jdy wdgy:y Lo ady wdgy:| 1o idy MO
A TS BUSTT S ;
I n._\_ho 1 Mot uisj)ed Mo ui3jieg A0 uiajjed Mo Emome r/w— 120
909 uvmm‘\. qrog - o9 °09

BF08 -

23



EP 2 539 839 B1

24

f ] 4oBG .
Noed s1e1e(] 199 | HovE W@ m%&
0910 wWege:L 80190~ wwhmw“xmw_wmm%m Av/Ld om w b
: AN DOIOBIBP WA Soeq sbuijie
SHSENEBRSNe: | WD o (B i
e Rl /,bm.n. 0L 0O Uleneg ybi | PRL~JTWEGL0L  €C deg SO STeNoE
ST A 814 ' Eps~J"We00:LL 2010 A101SIH AN
S[ie18q pusJL UYbiH i S ~wdesiZL 60 P00 ISANTML qp/bw op) unsay 1se
S SOVSSAN | mEoee o1 pog] | mo1 | —
91l anaxiL HoiH | ﬂqﬂﬁﬂi NSy | WGPz 01390
- { = )
MOVE ) s zhs " g5s~
ROSTA
ONZHL [_Pusil YbiH O) _//!o Bey oN BE L~ ui|nsu| eeNoieD
HOIH ulinsu| sjenoled 9¢d swnpsg O - //i
[eaN 210108 O oy Jouy ¢DEL PPY
T wegyior P cm—‘ “an I [Coly m._o*wm_%_ *ovi juweeior P ow —\
oLpo  Bu EN oW [ bupseso | 4dv (01O Bl
SUVYLRA T~ _jinsay iseq 7 BE] PPV 7 u_swwm iseq
ED) , 7
pes— 20" 052~ e~ 922
% .
pusil YoIiH OO Be| oN nusiy
! Uinsuj elenoen ~— 60/ uinsuj eieinoe)
. swnpe
skep x jono ¢ B pis [ESy 310)39 O L _mm_\,_.wwt,ma_‘% a2 | (OSLPPY |
‘paelep pusll  frnaul ' ° m F ~ [ EEER IR c m
V3N 0
UBIH sy 21088 O | HOIH 380438 [ bugsejo | Y4V
01 190 [¥13]] wegp:0l 0L 190 / Be] ppv wegl:0l 0L 30

70 - gos gos  voL~’ oo /mo\,



EP 2 539 839 B1

L-€9 "2 oV
[ i
ors- B¢ Ped 02~ sbumes -
Spusi] Mo 1
WWWA/‘NENW—‘”O—‘ €z Qmm O sp 1 TYLIY
- FEN-WeQolkL 20300 ) Ko1SIH AW
o Pra A g g . £ 4
NG HOIH oecel 80 o SoT T | 9/Bu ov) amsex 1se
) : HOIH Icn:
mxxi wsv-el - 0110
o zvs 8L -
e o RUSIA
{_ PUSILUBIH O3] BeL oN 92Z—{._ ulnsu| sjejnojed
aiinsu| arenojed awnpag o ~TZBeL PPV
Nl oo ﬂo%m G ELL PON2UY O [ gy wegyiol P
N wegl: 0L 1B : AE
HOIH {0, o Bil Ow F 3HO438 A IEOW m“ﬂwm w_ aav oLpo Bl Cw F
INSoy 1587 mmN\ BEL PPV 927 Ansoy 15€ |
el ~l\\ t (\~ A l\\
602~ oL 064 2L
ainsuj ajenoen ulnsuj 9je|N9jeD
% [eay a10j99 O awnpsg O =
_ *TTNEN _ monsioTeR g | oL
anNasL
| Q8L | ok | TR | & =08
weg}:g} 01 390 . 4 BEl PPV weg}:04 0L 390
7 ve
804~ $0L~ 004~ //NE
;;;;;;;; e
259 'OId 499 Did !

&9 "OId

25



EP 2 539 839 B1

wdeoz
0t 2

LY

widGyizy

mmm LS Aeip

N

wdgyit
MNN @ 10 ddy-

PO shep p Ul xg

N

N\

sjiejaqg yBiy

9L~

gl NOA ‘SUN) SI4) B

)

Xoeqd

0910 Wese:. 80 PO
SLlo wegLis 60190 A
[ 08LO weQg:6 01 3190}

pjel-4c

syigjeg }o9
umwm/ "S|REW BICi8(

-

HoiH Buiuung
U38q szy asconit

punaly “dn speey
wdgyly 1o dy
o UH8NEC UBIH

uNh.mt\

mm,.mm/ vﬁji

LSHeIRg 199

S O 308D
"BU) Sitf} pUNOIE
HOIH Buiuuny
&9y sBy asounih
[EBIN BI0IST DA

wdgpiy Lo sdy

o ermssnern {29y Si0jey Fe-g

o WdEEd UBiY

azLs~

m sigleg 1B m

/;.mEu Sil puncie

HSH Buiuung
uaag say esoonB

4P
021
e 174

Q4 dn SpeEsH
wdgyt| 1049y
9N UBIH
BZLL -/

26



EP 2 539 839 B1

Being Flagged as a

BG Result Tagged or
152
"Before Meal” BG Result.

A 754
“ Has it

~been X Hours™. No End
Before Ladi BG o {

-756
. |\J ol
“the Tagged ™
Before Meal Test he . . No

o 151BG Testof
. the Day

“Yes

SN 758
L~ Was ™
There a User-™\_ Ng

g

_defined Fastmq
sze i‘ramP

ol the Flagged ™

Before Meai BG Test Goour
e, LDuring User-defined _»
oo, TiME Frame s~

764
/("

Change Before \
Meal Tag to Fasting

BG Result Occur ™,
During Approximately
3AM to Approx. 1T1AM

No

Tagged ™

Yes

Flag in Memory and §
Qutput the Same

FIG. 6C

27



EP 2 539 839 B1

802 -~ 300
7 Most N ¥
"Recent BGis ™\ No

. Above a High @ =

A 804
7 Most

_ Recent BG « No

& is Tegged as Before ™ #

™, Meal or Fasiing

~
4

806

Therezoz Mo;e ",

~ BG Measurements Over ™

<. the Previous N (e.g., 4) Davs D
“_ thatare Above the
™, High Threshold

; 808

- the Same 2 or More M

, BG Measurements Flagged ., NO

“~e as Either Before Mealor "
e, Fasting or Both _»~

L Most Reoeni BG and the M

<~ Same 2 or More BG Measure‘m@ms

ot Ali Oceur withina 3 Hour
T;me Frame

No

Annunciate High J,—812
Trend Warning

E;NSM : ¥
€D FIG. 7

28



EP 2 539 839 B1

MY

29



EP 2 539 839 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  US 20080235053 A [0004] . US 7045046 B [0015]
.« US 6179979 B [0015] . US 7291256 B [0015]

.+ US 6193873 B [0015] . US 7498132 B [0015]

«  US 6284125 B [0015] «  US SN61246630 A [0020]
«  US 6413410 B [0015] «  US SN61297573 A [0020]
«  US 6475372 B [0015] «  US SN61308196 A [0020]
«  US 6716577 B [0015] «  US 407173 A [0044]

«  US 6749887 B [0015] «  US 12417875 A [0044]

.« US 6863801 B [0015] «  US 12540217 A [0044]

* US 6890421 B [0015]

30



[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRIRBAA

RBA

S EREESE

BEG®)

AXHERTETEENMERENRAEREEUAARERAML T BAF
WRRFEENREN S %,

AR B EZNREEFSEMERE B

EP2539839B1 ACIIOUN =]
EP2010730658 BiE H
ERPEAELERATR

LIFESCANZ X B RN E

LIFESCANZ &= AR F)

STRACHAN ALEXANDER
PRICE DAVID

TEFT GILLIAN

CAVAYE ROBERT

OSAKI MIYA

VENTURA KIMBERLY MINGO
POWELL LISA

DOWNING KYIA

STRACHAN, ALEXANDER
PRICE, DAVID

TEFT, GILLIAN

CAVAYE, ROBERT

OSAKI, MIYA

VENTURA, KIMBERLY, MINGO
POWELL,LISA

DOWNING, KYIA

GO6F19/00 A61B5/00

2014-12-17

2010-06-29

patsnap

AB61B5/14532 A61B5/7275 G16H40/63 G16H50/20 G16H50/70 A61M5/14244 A61M5/1723

61/308217 2010-02-25 US
61/322697 2010-04-09 US

EP2539839A1

Espacenet



https://share-analytics.zhihuiya.com/view/3754773b-2351-494d-b2fb-ec80575bcce1
https://worldwide.espacenet.com/patent/search/family/042935488/publication/EP2539839B1?q=EP2539839B1

