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BLOOD GLUCOSE METER WITH LOW COST USER INTERFACE
HAVING PROGRAMMED GRAPHIC INDICATORS

FIELD

This disclosure relates to handheld in vitro analyte meters such as blood

glucose meters and more specifically to user interfaces.
BACKGROUND

Diabetes mellitus, often referred to as diabetes, is a chronic condition in
which a person has elevated blood glucose levels that result from the body's
inability to produce insulin, use insulin, or both. There are three main types of
diabetes. Type 1 diabetes usually strikes children and young adults and is linked to
conditions such as autoimmune, genetic, environmental, or a combination. Type 2
diabetes accounts for 90-95% of diabetes cases and is linked to obesity and
physical inactivity. Gestational diabetes is a form of glucose intolerance diagnosed

during pregnancy and usually resolves soon after delivery.

In 2013, some 382 million people worldwide are estimated to have
diabetes, and an estimated 5.1 million people between the ages of 20 and 79 die
from diabetes annually, according to the International Diabetes Foundation
Diabetes Atlas. In the United States, nearly 24 million Americans have diabetes
with an estimated 25 percent of seniors age 60 and older being affected, according
to The Centers for Disease Control and Prevention. Diabetes costs are estimated to
be $174 billion in the United States alone every year, according to the National
Diabetes Information Clearinghouse. Without treatment, diabetes can lead to
severe complications such as heart disease, stroke, blindness, kidney failure,

amputations, and death related to pneumonia and flu.

Blood glucose meters are used by persons with diabetes to measure blood
glucose for the purpose of managing their blood glucose level according to
therapeutic values typically through the use of insulin, medications, diet, exercise

or a combination of these. Blood glucose meters are widely distributed by test
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strip manufactures to persons with diabetes, and represent a substantial health care
expense. The expense of meters can be reduced by using lower cost user interface
components, typically the most costly components in a meter, while not using
lower cost measurement components to maintain meter accuracy and performance.
Efforts to reduce user interface costs can result in the user having difficulty
entering information into the meter such as a target blood glucose range and
difficulty in viewing graphic information. Some low cost blood glucose meters
have graphic displays using indicators that correspond to preset blood glucose
ranges such as the Johnson & Johnson Ltd, OneTouch SelectSimple shown at
http://www.onetouchasia.com/in/en/content.php?c=29&sc=95&p=78 (accessed on
June 6, 2014); U.S. Patent Publication No. 2010/0331650 A1 “Episodic blood
glucose monitoring system with an interactive graphical user interface and
methods thereof” (December 30, 2010) assigned to Roche Diagnostics Operations,
Inc.; and U.S. Patent Publication No. 2012/0187001 A1 “Hand-held test meter with
deep power conservation mode via direct or generated signal application and

method for employing such a meter” (July 26, 2012) assigned to LifeScan, Inc.

What is needed is a blood glucose meter with a low cost user interface
having a graphic glucose measurement display that is programmed for the user’s

personal blood glucose target range.
SUMMARY

A blood glucose meter with a low cost user interface has a color glucose
scale that is indexed by indicators programmed according to the user’s blood
glucose target range. The meter comprises a meter housing having a strip port
carried inside the meter housing; a meter processor having meter memory carried
inside the meter housing; a measurement module coupled to the strip port and
connected to the meter processor; a meter communications port coupled to the
meter processor; a meter display coupled to the processor, comprising a color
glucose scale that is static and located adjacent to the display, the color glucose
scale comprising, a first color area designating a user target range, a second color

area designating above target range, and a third color area designating below target



range; a monochrome segmented display coupled to the processor; a plurality of
numbers on the monochrome segmented display that display the numerical blood
glucose measurement, a plurality of indicators, comprising target range indicators
on the monochrome segmented display located adjacent to the first color area, of
color glucose scale, above target range indicators on the monochrome segmented
display located adjacent to the second color area of color glucose scale, below
target range of indicators on the monochrome segmented display located adjacent
to the third color area of color glucose scale, and an indicator scaling module
located in meter memory that is non-transient to calculate an indicator range for

each of the plurality of indicators in relation to a user target range.

In one aspect, there is provided a blood glucose meter with user interface
having programmed graphic indicators, the blood glucose meter comprising: a
meter housing having a strip port carried by the meter housing; a meter processor
having meter memory carried inside the meter housing; a measurement module
coupled to the strip port and connected to the meter processor; a meter
communications port coupled to the meter processor; a meter display coupled to
the processor, the meter display comprising: a color glucose scale that is static and
carried by the meter housing, the color glucose scale comprising: a first color area
designating a user target range, a second color area designating an above target
range, and a third color area designating a below target range, and a monochrome
segmented display coupled to the processor; a plurality of numbers on the
monochrome segmented display that display a blood glucose measurement
numerically, a plurality of indicators, comprising: target range indicators on the
monochrome segmented display located adjacent to the first color area of color
glucose scale, above target range indicators on the monochrome segmented display
located adjacent to the second color area of color glucose scale, and below target
range of indicators on the monochrome segmented display located adjacent to the
third color area of color glucose scale, and an indicator scaling module located in
meter memory that is non-transiently configured to calculate an indicator range for
each of the plurality of indicators in relation to a user target range that is specific to

the user.
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In another aspect, there is provided a blood glucose measurement system
with user interface having programmed graphic indicators, the system comprising:
a meter housing having a strip port carried by the meter housing; a meter processor
having meter memory carried by the meter housing; a measurement module
coupled to the strip port and connected to the meter processor; a meter
communications port coupled to the meter processor; a meter display coupled to
the processor, comprising a color glucose scale that is static and carried by the
housing, the color glucose scale comprising: a first color area designating a user
target range, a second color area designating an above target range, and a third
color area designating a below target range, and a monochrome segmented display
coupled to the processor; a plurality of numbers on the monochrome segmented
display that display a blood glucose measurement numerically, a plurality of
indicators, comprising: target range indicators on the monochrome segmented
display located adjacent to the first color area of color glucose scale, above target
range indicators on the monochrome segmented display located adjacent to the
second color area of color glucose scale, and below target range of indicators on
the monochrome segmented display located adjacent to the third color area of color
glucose scale, and an indicator scaling module located in meter memory that is
non-transiently configured to calculate an indicator range for each of the plurality
of indicators in relation to a user target range that is specific to the user; a
computing device comprising: a device housing; a device processor having device
memory carried inside the device housing; a device user interface coupled to
buttons carried inside the device housing; a device communications port coupled to
the device processor; a device display coupled to the processor; and a target range
field on the device display for entering a user target range that is communicated
from the device communications port to the meter communications port for

programming the user target range into the blood glucose meter.
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In another aspect, there is provided a blood glucose meter with user
interface having programmable graphic indicators, the blood glucose meter
comprising: a meter housing having a strip port; a meter processor having meter
memory carried inside the meter housing; a measurement module coupled to the
strip port and connected to the meter processor; a meter display coupled to the
processor, a color glucose scale that is static and located adjacent to the display, the
color glucose scale comprising: a first color area designating a user target range, a
second color area designating an above target range, and a third color area
designating a below target range, wherein the display is configured to display a
plurality of numbers that display a blood glucose measurement numerically, and at
least one indicator, the at least one indicator comprising: target range indicator
displayed adjacent to the first color area of color glucose scale, if the blood glucose
measurement is within the user target range, or an above target range indicator
displayed adjacent to the second color area of color glucose scale, if the blood
glucose measurement is within the above target range, or a below target range
indicator displayed adjacent to the third color area of color glucose scale, if the
blood glucose measurement is within the below target range, and an indicator
scaling module located in meter memory that is non-transient characterized in that
the indicator scaling module calculates an indicator range for each of the target
ranges based on an user input so that the target ranges are specific to the user and
the at least one target range indicator is displayed adjacent to a color area based on

the calculated indicator ranges.

In some embodiments, the user’s target range can be a standard target range
preprogrammed into the meter. In other embodiments, the user’s target range can
be programmed into the meter using a separate computing device. In some
embodiments, the blood glucose meter can be configured into a blood glucose
measurement system including a separating computing device such as a mobile
phone or personal computer. The computing device has a target range field on a
device display for entering a user target range that is communicated from the
device communications port to the meter communications port for programming

the user target range into the blood glucose meter.
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A method for programming graphic indicators on a blood glucose meter
with low cost user interface according to the user’s blood glucose target range
through a separate computing device. The method comprises establishing
communications between the blood glucose meter and a computing device;
launching a diabetes application on the computing device; entering a target range
into the diabetes application; transmitting the target range from the computing
device to the blood glucose meter; calculating the target indicator range for each of
the target range indicators, by the blood glucose meter, by sub-dividing the user
target range by the target range indicators quantity; calculating the above indicator
range for each of the above target range indicators, by the blood glucose meter, by
sub-dividing a user above target range by the above target range indicators

quantity; calculating the below indicator range for each of the below target range



indicators, by the blood glucose meter, by sub-dividing a user below target range
by the below target range indicators quantity; storing indicator ranges into non-
transient memory the target indicator range for each of the target range indicators,
the above indicator range for each of the above target range indicators, and the
below indicator range for each of the below target range indicators; inserting a test
strip into a strip port of the blood glucose meter to activate the blood glucose
meter; applying a blood sample to the test strip to perform a blood glucose
measurement; calculating the blood glucose measurement; displaying the blood
glucose measurement numerically on the blood glucose meter; and displaying the
blood glucose measurement graphically by one of the plurality of indicators

indexing the color glucose scale.

In another aspect, there is provided a method for programming graphic
indicators on a blood glucose meter with user interface, the method comprising:
establishing communications between the blood glucose meter and a computing
device; launching a diabetes application on the computing device; entering a target
range into the diabetes application on the computing device; transmitting the target
range from the computing device to a blood glucose meter; calculating a target
indicator range for each of the target range indicators, by the blood glucose meter,
by sub-dividing the user’s target range by the target range indicators quantity;
calculating an above target indicator range for each of the above target range
indicators, by the blood glucose meter, by sub-dividing the user’s above target
range by the above target range indicator quantity; calculating a below target
indicator range for each of the below target range indicators, by the blood glucose
meter, by sub-dividing a user below target range by the below target range
indicator quantity; storing indicator ranges into non-transient memory, by the blood
glucose meter, the target indicator range for each of the target range indicators, the
above indicator range for each of the above target range indicators, and the below
indicator range for each of the below target range indicators; inserting a test strip
into a strip port of the handheld blood glucose meter to activate the blood glucose
meter; applying a blood sample to the test strip to perform a blood glucose

measurement; calculating the blood glucose measurement by the blood glucose
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meter; displaying the blood glucose measurement numerically on the blood glucose
meter; and displaying the blood glucose measurement graphically by one of a

plurality of indicators indexing a color glucose scale.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a person with diabetes in a self-testing environment;
FIG. 2 show a blood glucose meter with a color glucose scale and indicators;
FIG. 3 shows an electrical block diagram of a blood glucose meter;
FIG. 4 shows indicators identified numerically adjacent to a color glucose scale;
FIGS. 5-11 show embodiments of the color glucose scale;

FIGS. 12-17 show blood glucose meters displaying various blood glucose
numerical values along with indicators indexing the color glucose scale for a

graphic display;

FIG. 18 shows a blood glucose meter communicating with a computing device

wirelessly;

FIG. 19 shows a blood glucose meter communicating with a computing device

through a cable;
FIG. 20 shows an electrical block diagram of a computing device; and

FIG. 21 shows a method for programming a blood glucose meter and conducting a

blood glucose measurement.
DETAILED DESCRIPTION

FIG. 1 shows a person with diabetes 10 in a self-testing environment. The
self-testing environment includes a handheld blood glucose meter 12, test strip
container 14, test strip 16, lancet 18, and computing devices 20. The person with
diabetes 10 is typically the user 10 of the blood glucose meter 12; however, the
user 10 can also be a clinician, health care provider, family member, or other
person. The meter 12 is operated by inserting a disposable test strip 16 into the

meter 12. The user lances typically a finger to obtain a small drop of blood that is
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placed on a test strip 16 collection area. The meter 12 performs electrochemical or
photometric analysis of the blood and displays the blood glucose measurement.
The current blood glucose measurement is used for therapy decisions such as
insulin dosage and carbohydrate consumption. The current blood glucose

5 measurement is compared to a standard target glucose range such as 70 mg/dL to
about 160 mg/dL or a personalized target glucose range based upon the specific

characteristics and therapy for the person with diabetes.

FIG. 2 shows a blood glucose meter with a color glucose scale with

programmed indicators, and all indicators are activated along with other display

10 segments. The meter 12 comprises a meter housing 22, a meter processor 24, a
measurement module 26, a meter communications port 28, a meter display 30, a
color glucose scale 32, a monochrome segmented display 34 having a plurality of
indicators 36 and plurality of numbers 37, and an indicator scaling module 38. In
some embodiments, the meter 12 can further comprising a user interface button 40.

15  The meter 12 is designed with a low cost user interface, typically the most
expensive portion of the meter, so the meter 12 can be more affordable without

reducing capabilities such as measurement accuracy.

FIG. 3 shows an electrical block diagram of a blood glucose meter, and
FIG. 2 is also referenced. The meter 12 comprises a meter processor 24, a

20  measurement module 26, a meter communications port 28, a meter display 30, and
an indicator scaling module 38. In some embodiments, the meter 12 can further
comprise a single user interface button 40 or a plurality of user interface buttons.
In embodiments with a single user interface button 40, the button 40 is carried
within the meter housing 22 and connected to the meter processor 24.

25  Embodiments with no user interface button or with a single user interface button
40 significantly reduce the cost of the meter user interface. However, direct entry
of the user’s target range 42 into a meter 12 embodiment with no user interface
button or a single user interface button 40 is not practicable. In other
embodiments, there can be multiple user interface buttons that would permit a user

30  to directly enter the user’s target range 42in the meter 12. The single user interface
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button 40 can be multi-functioned to display the most recent blood glucose
measurement, show blood glucose averages, perform a display test, activate and
deactivate wireless communications for purposes such as airplane mode, and
activate pairing and un-pairing mode. The single user interface button 40 reduces

5 the user interface cost.

The meter housing 22 has a strip port 44 carried by or inside the meter

housing 22 for receiving a test strip 16. The meter processor 24 has meter memory
46 carried inside the meter housing 22. The measurement module 26 is coupled to
the strip port 44and connected to the meter processor 46. The meter

10 communications port 28 is coupled to the meter processor and can be a wireless
port such as a Bluetooth Low Energy (BLE) radio or a cable connector such as a
USB cable connector, or both. An example of a blood glucose meter 12 to
computing device 20 BLE communications protocol is disclosed in U.S. Patent
Application No. 14/155,954, Low Energy Wireless Communication Systems and

15  Methods for Medical Devices, filed January 15, 2014 and assigned to Roche
Diagnostic Operations, Inc., which is hereby incorporated by reference. The
communications port 28 is used for communicating with the computing device 20
for such functions as setting the person with diabetes target range 42 on the meter

12.

20 The meter display 30 is coupled to the processor 46 comprises a color
glucose scale 32 that is static and carried by the meter housing 22 or located
adjacent to the meter display 30, and a monochrome segmented display 34. The
color glucose scale 32 comprises a first color area 48 designating a user target
range 42, a second color area 50 designating above target range, and a third color

25  area 52 designating below target range. The color glucose scale 34 is placed
adjacent to the plurality of indicators 36 such as on the meter housing 22, molded
into the meter housing 22, or affixed to the display 30. The plurality of numbers
37 on the monochrome segmented display 34 shows the numerical blood glucose

measurement and other information. In some embodiments, the meter display 30
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can be an e-paper and there can be a single indicator rather than the plurality of

indicators.

FIG. 4 shows indicators identified numerically adjacent to a color glucose
scale. The plurality of indicators comprise target range indicators 54 (indicators 4-
6) on the monochrome segmented display 34 located adjacent to the first color area
48 of color glucose scale 32, above target range indicators 56 (indicators 7-9) on
the monochrome segmented display 34 located adjacent to the second color area 50
of color glucose scale 32, below target range of indicators 58 (indicators 1-3) on
the monochrome segmented display 34 located adjacent to the third color area 52
of color glucose scale 32. For example in one embodiment, the target range
indicators 54 are programmed from about 70 mg/dL to about 160 mg/dL, the above
target range indicators 56 are programmed from about 161 mg/dL to about 300
mg/dL, and the below target range indicators 58 are programmed from about 10
mg/dL to about 69 mg/dL.. The above target range indicators 56 can also include a
high range indicator 60 on the monochrome segmented display 34 located at a
highest area of the second color area 50 of the color glucose scale 32 with a
predetermined high range such as greater than about 600 mg/dL.. The below target
range indicators 58 can also include a low range indicator 62 on the monochrome
segmented display 34 located at a lowest area of the third color area 52 of the color
glucose scale 32 with a predetermined low range such as less than about 10 mg/dL.
One or more of the indicators 36 can be configured with an attributes such as to
flash at a predetermined flash rate such as from about 1 Hz to about 4 Hz. Flash
rate above 4 Hz are generally avoided due to the risk of provoking nervous
reactions such as seizures in certain predisposed persons. The indicators 36

identified numerically will be referred to in Tables 1-3.

FIGS. 5-11 show embodiments of the color glucose scale. The patterns
show a first color area 48 for the target range, typically green, a second color area
50 for above target range, typically blue, and a third color area 52 for below target
range, typically red. The color glucose scale 32 can be configured as a bar, a

segmented bar, circular shaped, and the like. The color glucose scale 32
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configured as a bar can be a continuous bar or a bar with dividing lines or
separation between ranges. The color glucose scale 32 configured as circular
shapes can be dots, circles, ellipses, other circular shapes, and the like. The color
glucose scale 32 could have many additional configurations that would still serve
to graphically communicate to the user a glucose measurement in relation to the

user’s target range.

The meter display color glucose scale 32 when indexed by an indicator 36
creates a graphic display that puts the quantitative data of the blood glucose
measurement number into the qualitative context of the user’s blood glucose target
range 42 in order to create meaning. For users who may not remember their target
range numbers 42, the graphical display provides a fast and easy-to-read and
interpret visualization of how the blood glucose number relates to the user’s target
range with a level or resolution that reduces confusion. While in some situations
and for some persons with diabetes 10, the exact blood glucose measurement is
important (e.g., for entering into a calculation to decide how much insulin or
carbohydrates to administer), in all situations and for all persons with diabetes 10,
putting that number into a graphical context is helpful for its ease of use and
interpretation. An intuitive graphical feedback from the meter 12 is appreciated by
able-bodied users because it is easy to see and mentally process, but may be
especially valued by users who have visual disabilities. For those with visual
disabilities, the graphic display can be consulted first. If the blood glucose
measurement is in the “normal” range, the blood glucose measurement number
might not need to be read. For those with cognitive disabilities the graphical
display can reinforce the “message” of the numerical display and serve as a simple

guide for whether to seek assistance.

The indicator scaling module 38 located in meter memory 46 that is non-
transient is used to calculate an indicator range for each of the plurality of
indicators in relation to a user’s target range 42. The indicator blood glucose range
for the target range indicators 54 is calculated by sub-dividing the target range by

the quantity of target range indicators 54. The indicator blood glucose range for
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the above target range indicators 56 is calculated by sub-dividing the above target

range by the quantity of above target range indicators 56. The indicator blood

glucose range for the below target range indicators 58 is calculated by sub-dividing

the below target range by the quantity of below target range indicators 58. In some

5  embodiments, there can be one or more high indicators 60 and one or more low

indicators 62 to permit greater granularity for the above target range indicators 56

and below target range indicators 58. The following tables show embodiments of

indicator scaling module configuration of indicators 36. In some embodiments

scaling can be logarithmic, particularly at the high and low end of the scale.

10 Table 1 shows a blood glucose (b(G) target range of 70-160 mg/dL. with

calculations for bG ranges both above target range and below target range

associated with indicator 36 segments, indicator behavior, and indicator flash rate.

The indicator 36 segments are numbered as shown in FIG. 4.

TABLE 1
15
Meter Indicators
bG Range | bG Range Flash
mg/dL mg/dl. | Segment | Behavior Rate
HI >600 HI >600 9 Flash 4 Hz
301-600 301-600 9 Flash 1 Hz
255-300 9 Solid No Flash
161-300 208-254 8 Solid No Flash
161-207 7 Solid No Flash
130-160 6 Solid No Flash
70-160 100-129 5 Solid No Flash
70-99 4 Solid No Flash
50-69 3 Flash 3Hz
10-69 30-49 2 Flash 3Hz
10-29 1 Flash 4 Hz
LO <10 LO <10 1 Flash 4 H
z

Table 2 shows a blood glucose (b(G) target range of 50-200 mg/dL. with

calculations for bG ranges both above target range and below target range

associated with indicator 36 segments, indicator behavior, and indicator flash rate.

20  The indicator 36 segments are numbered as shown in FIG. 4.
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TABLE 2
Meter Indicators
bG Range | bG Range Flash
mg/dL mg/dl. | Segment | Behavior Rate
HI >600 HI >600 9 Flash 4 Hz
301-600 301-600 9 Flash 1 Hz
269-300 9 Solid 1 Hz
201-300 234-268 8 Solid 1 Hz
201-233 7 Solid 1 Hz
150-200 6 Solid No Flash
50-200 100-149 5 Solid No Flash
50-99 4 Solid No Flash
38-49 3 Flash 3Hz
10-49 24-37 2 Flash 3Hz
10-23 1 Flash 4 Hz
LO <10 LO <10 1 Flash 4 H
z
5 Table 3 shows a blood glucose (bG) target range of 60-190 mg/dL. with

calculations for bG ranges both above target range and below target range
associated with indicator 36 segments, indicator behavior, and indicator flash rate.

The indicator 36 segments are numbered as shown in FIG. 4.

TABLE 3
10
Meter Indicators

bG Range | bG Range Flash
mg/dL mg/dl. | Segment | Behavior Rate
HI >600 HI >600 9 Flash 4 Hz
500-599 500-599 9 Flash 3 Hz
401-499 401-499 9 Flash 2 Hz
301-400 301-600 9 Flash 1 Hz
264-300 9 Flash 1 Hz
191-300 227-263 8 Flash 1 Hz
191-226 7 Flash 1 Hz

147-190 6 Solid No Flash

60-190 103-146 5 Solid No Flash

60-102 4 Solid No Flash
33-59 3 Flash 1 Hz
10-59 26-32 2 Flash 2 Hz
10-25 1 Flash 3 Hz

1O <10 1.O <10 1 Flash 4 H
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12
Meter Indicators
bG Range | bG Range Flash
mg/dL mg/dl. | Segment | Behavior Rate
z

FIGS. 12-17 show blood glucose meters 12 displaying various blood
glucose numerical values along with indicators 36 indexing the color glucose scale
32. FIG. 4 can be used to identify target range indicators 54, above target range
5 indicators 56, and below target range indicators 58. FIG. 13 shows that the
monochrome segmented display can be inverted, so the numerals and icon are light
color such as white and the display background is a dark color such as black. FIG.

14 shows a high indicator flashing, and FIG. 16 shows a low indicator flashing.

FIG. 18 shows a blood glucose meter communicating wirelessly with a

10 mobile phone computing device. Prior to communications being established, the
blood glucose meter 12 and the computing device 20 are paired such as shown in
U.S. Patent Application No. 14/172,043 Pairing and Synchronizing a Mobile
Phone Application with a Handheld Glucose Meter, filed February 4, 2014,
assigned to Roche Diagnostics Operations, Inc., which is hereby incorporated by

15  reference. Once paired, the blood glucose meter 12 can transfer blood glucose
measurements and other information to the computing devices 20such as shown in
U.S. Patent Application No. 13/794,985 Transferring Blood Glucose Measures
Seamlessly from a Handheld Glucose Meter, filed March 12, 2013 and assigned to
Roche Diagnostics Operations, Inc., which is hereby incorporated by reference.

20 The blood glucose meter 12 user interface has a single user interface button 40 that
does not permit entry of detailed information such as a target range 42. In some
embodiments, the blood glucose meter 12 can be configured without any user
interface button. In a configuration without user interface buttons, the meter 12
would be activated to perform a blood glucose measurement and communicate by

25  simply upon insertion of a test strip 16. Information such as a blood glucose target
range 42 is entered into the computing device 20, and this information is
communicated to the blood glucose meter 12 wirelessly or by cable. The mobile

phone 20 has a diabetes management application 64 installed by downloading the
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diabetes management application from an internet application store such as Google
Play or Apple iTunes. The mobile phone application 64 performs functions other
than providing a means for entry of target ranges 42 for the blood glucose meter
12such as entry of personal diabetes information, a logbook to review blood
glucose measurement historical results, and report to visualize blood glucose and
other information. The blood glucose meter 12 uses the person with diabetes’ 10
blood glucose target range 42 to program indicators 36 to index the appropriate
point or area of the color glucose scale 32. Additionally, blood glucose meter 12
data can be uploaded to the mobile phone computing device 20 and then to a
diabetes management system maintained on a server connected to a network such

as the world-wide-web.

FIG. 19 shows a blood glucose meter communicating by cable with a
personal computer computing device. The cable 66 can be a Universal Serial Bus
(USB) cable such as a micro USB cable. Upon cabling the blood glucose meter 12
to the computing device 20 communication is established. As with the mobile
phone computing device 20, information such as blood glucose target range 42 is
entered into the computing device. This information is transmitted by cable 66 to
the blood glucose meter 12. In some embodiments, the computing device 20 will
download a stand-along diabetes mobile application or device interface software
that will support communications from the blood glucose meter 12 to the
computing device and from the computing device to a network such as a world-
wide-web server hosting a diabetes management system. In other embodiments,
the blood glucose meter 12 upon establishing communications with a computing
device 20 can also load an application into the computing device for the specific
purpose of supporting the entry and transmission of target ranges 42 back to the
blood glucose meter 12. In some embodiments, the computing device can be

configured with a blood glucose meter into a blood glucose measurement system.

FIG. 20 shows an electrical block diagram of a computing device, and
FIGS. 18 and 19 are also referenced. The computing device 20 can be any

computing device 20 having the capability of running a diabetes management
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application 64 such as a mobile phone, tablet computer, desktop computer, and
laptop computer. The computing device 20 comprises a device housing 68, a
device processor 70 have device memory 72 carried inside the device housing 68, a
device user interface 74 coupled to buttons 76 carried inside the device housing 68,
5 adevice communications port 78 coupled to the device processor 70, a device
display 80 coupled to the processor 70, and a target range field 82 on the device
display 80 for entering a user target range 42 that is communicated from the device
communications port 78 to the meter communications port 28 for programming the

meter 12 with a user’s target range 42.

10 FIG. 21 shows a method for programming a blood glucose meter and
conducting a blood glucose measurement. The method comprises establishing
communications 84, launching a diabetes application 86, entering a target range
88, transmitting the target range 90, calculating a target indicator range 92,
calculating an above indicator range 94, calculating a below indicator range 96,

15  storing indicator ranges 98, inserting test strip 100, applying a blood sample 102,
calculating the blood glucose measurement 104, displaying the blood glucose
measurement numerically 106, and displaying the blood glucose measurement

graphically 108.

Communications are established between the glucose meter 12 and

20  computing device 20 using wireless communications such a Bluetooth Low Energy
or by using a cable 66 such as a USB cable. The computing device 20 launches a
diabetes management application 64 that provides an entry field 82 for the user’s
blood glucose target range. The computing device 20 transmits this blood glucose
target range 42 to the blood glucose meter 12. The blood glucose meter 12 has a

25  low cost user interface, so the blood glucose meter 12 does not have a means for
directly entering the target range 42 into the blood glucose meter 12. Once the
blood glucose meter 12 receives the target range 42, the blood glucose meter 12
does not need any further communications with the computing device 20 to

program graphic indicators 36.
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The plurality of indicators 36 have individual indicator 36 ranges calculated
by the blood glucose meter 12, so the indicators 36 index the color glucose scale
32 in a manner that provides an accurate and easy to read graphic display of the
user’s blood glucose measurement. The indicators 36 are divided into target range
5 indicators 54, above target range indicators 56, and below target range indicators
58. In some embodiments the indicators 36 can further include a high indicator 60,
a low indicator 62, or both to permit logarithmic scaling to provide better
resolution for the target range indicators 54, above target range indicators 56, and

below target range indicators 58.

10 A target indicator range is calculated for each of the target range indicators
54 by sub-dividing the user’s target range 42 by the quantity of target range
indicators 54. An above target indicator range is calculated for each of the above
target range indicators 56 by sub-dividing the user’s above target range by the
quantity of above target range indicators 56. A below target indicator range is

15  calculated for each of the below target range indicators 58 by sub-dividing the
user’s below target range by the quantity of below target range indicators 58. This
sub-division can be done linearly or logarithmically. Indicator ranges are stored by

the blood glucose meter 12 in memory 46 that is non-transient.

The blood glucose measurement is performed by inserting test strip 16 into
20 the blood glucose meter 12 that also activates the meter 12. The user applies a
blood sample to a collection area on the end of the strip 16 extending from the
meter 12. The meter 12 performs an electrochemical or photometric analysis of

the blood sample and calculates the blood glucose measurement.

In another embodiment, the blood glucose meter with user interface has
25  programmable graphic indicators and comprises the following. A meter housing
having a strip port. A meter processor having meter memory carried inside the
meter housing. A measurement module coupled to the strip port and connected to
the meter processor. A meter display coupled to the processor. A color glucose
scale that is static and located adjacent to the display, the color glucose scale

30  comprises: a first color area designating a user target range, a second color area
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designating an above target range, and a third color area designating a below target
range. The display is capable to display a plurality of numbers that display a blood
glucose measurement numerically. The display is also capable to display at least
one indicator that comprises a target range indicator displayed adjacent to the first
5 color area of color glucose scale, if the blood glucose measurement is within the

user target range, or an above target range indicator displayed adjacent to the
second color area of color glucose scale, if the blood glucose measurement is
within the above target range, or a below target range indicator displayed adjacent
to the third color area of color glucose scale, if the blood glucose measurement is

10 within the below target range. Finally, an indicator scaling module located in
meter memory that is non-transient characterized in that the indicator scaling
module calculates an indicator range for each of the target ranges based on an user
input so that the target ranges are specific to the user and the at least one target
range indicator is displayed adjacent to a color area based on the calculated

15  indicator ranges.

Thus, embodiments of the blood glucose meter with low cost user interface
having programmed graphic indicators are disclosed. One skilled in the art will
appreciate that the teachings can be practiced with embodiments other than those
disclosed. The disclosed embodiments are presented for purposes of illustration

20 and not limitation, and the invention is only limited by the claims that follow.
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CLAIMS

What is claimed is:
1. A blood glucose meter with user interface having programmed graphic indicators,
the blood glucose meter comprising:
a meter housing having a strip port carried by the meter housing;
a meter processor having meter memory carried inside the meter housing;
a measurement module coupled to the strip port and connected to the meter
processor;
a meter communications port coupled to the meter processor;
a meter display coupled to the processor, the meter display comprising:
a color glucose scale that is static and carried by the meter housing, the color
glucose scale comprising:
a first color area designating a user target range,
a second color area designating an above target range, and
a third color area designating a below target range, and
a monochrome segmented display coupled to the processor;
a plurality of numbers on the monochrome segmented display that display
a blood glucose measurement numerically,
a plurality of indicators, comprising:
target range indicators on the monochrome segmented display located
adjacent to the first color area of color glucose scale,
above target range indicators on the monochrome segmented display
located adjacent to the second color area of color glucose scale,
and
below target range of indicators on the monochrome segmented
display located adjacent to the third color area of color glucose
scale, and
an indicator scaling module located in meter memory that is non-transiently
configured to calculate an indicator range for each of the plurality of indicators

in relation to a user target range that is specific to the user.

2. The blood glucose meter of claim 1, wherein the indicator scaling module
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calculates the indicator range for the target range indicators by sub-dividing the user
target range by the target range indicators quantity,

calculates the indicator range for the above target range indicators by sub-dividing a
user above target range by the above target range indicators quantity, and

calculates the indicator range for the below target range indicators by sub-dividing a

user below target range by the below target range indicators quantity.

3. The blood glucose meter of claim 2, wherein the indicator range for the above target

range indicators and below target range indicators is logarithmically scaled.

4. 'The blood glucose meter of claim 1, further comprising:

a high range indicator on the monochrome segmented display located at a highest
area of the second color area of the color glucose scale with a predetermined
high range; and

a low range indicator on the monochrome segmented display located at a lowest
area of the third color area of the color glucose scale with a predetermined low

range.

5. The blood glucose meter of claim 1, wherein one or more of the plurality of

indicators is configured to flash at a predetermined flash rate.

6. The blood glucose meter of claim 1, wherein the target range indicators are
programmed to index the first color area designating the user target range from about 70
mg/dL to about 160 mg/dL., the above target range indicators are programmed to index the
second color area designating the above target range from about 161 mg/dL to about 300
mg/dL, and the below target range indicators are programmed to index the third color area

designating the below target range from about 10 mg/dL to about 69 mg/dL.

7. 'The blood glucose meter of claim 6, wherein the above target range indicators are
programmed to index the second color area designating a high range from about 301 mg/dL
to about 600 mg/dL., and the below target range indicators are programmed to index the third

color area designating a low range of less than about 10 mg/dL.
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8. The blood glucose meter of claim 1, wherein the color glucose scale is selected from

one of a bar, a segmented bar, and circular shapes.

9. The blood glucose meter of claim 1, wherein the color glucose scale is configured

on the meter housing adjacent to the meter display.

10. The blood glucose meter of claim 1, further comprising:
a single user interface button carried within the meter housing and connected to the

meter processor.

11. The blood glucose meter of claim 10, wherein the single user interface button
operates to perform a meter function selected from one of activating the handheld blood
glucose meter to display the most recent blood glucose measurement, show blood glucose

averages, perform a display test, and activate and deactivate wireless communications.

12. A blood glucose measurement system with user interface having programmed
graphic indicators, the system comprising:
a meter housing having a strip port carried by the meter housing;
a meter processor having meter memory carried by the meter housing;
a measurement module coupled to the strip port and connected to the meter
processor;
a meter communications port coupled to the meter processor;
a meter display coupled to the processor, comprising
a color glucose scale that is static and carried by the housing, the color glucose
scale comprising:
a first color area designating a user target range,
a second color area designating an above target range, and
a third color area designating a below target range, and
a monochrome segmented display coupled to the processor;
a plurality of numbers on the monochrome segmented display that display
a blood glucose measurement numerically,
a plurality of indicators, comprising:
target range indicators on the monochrome segmented display located

adjacent to the first color area of color glucose scale,
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above target range indicators on the monochrome segmented display
located adjacent to the second color area of color glucose scale,
and
below target range of indicators on the monochrome segmented
display located adjacent to the third color area of color glucose
scale, and
an indicator scaling module located in meter memory that is non-transiently
configured to calculate an indicator range for each of the plurality of indicators
in relation to a user target range that is specific to the user;
a computing device comprising:
a device housing;
a device processor having device memory carried inside the device housing;
a device user interface coupled to buttons carried inside the device housing;
a device communications port coupled to the device processor;
a device display coupled to the processor; and
a target range field on the device display for entering a user target range that is
communicated from the device communications port to the meter
communications port for programming the user target range into the blood

glucose meter.

13. The blood glucose measurement system of claim 12, wherein the indicator scaling
module
calculates the indicator range for the target range indicators by sub-dividing the user
target range by the target range indicators quantity,
calculates the indicator range for the above target range indicators by sub-dividing a
user above target range by the above target range indicators quantity, and
calculates the indicator range for the below target range indicators by sub-dividing a

user below target range by the below target range indicators quantity.

14. The blood glucose measurement system of claim 12, wherein the computing device
is selected from one of a mobile phone having a diabetes management application and
wireless connectivity to the meter communications port, a tablet computer having the

diabetes management application and wireless connectivity to the meter communications
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port, and a personal computer with wired connectivity to the meter communications port and

connectivity to a network.

15. A method for programming graphic indicators on a blood glucose meter with user
interface, the method comprising:

establishing communications between the blood glucose meter and a computing
device;

launching a diabetes application on the computing device;

entering a target range into the diabetes application on the computing device;

transmitting the target range from the computing device to a blood glucose meter;

calculating a target indicator range for each of the target range indicators, by the
blood glucose meter, by sub-dividing the user’s target range by the target range
indicators quantity;

calculating an above target indicator range for each of the above target range
indicators, by the blood glucose meter, by sub-dividing the user’s above target
range by the above target range indicator quantity;

calculating a below target indicator range for each of the below target range
indicators, by the blood glucose meter, by sub-dividing a user below target
range by the below target range indicator quantity;

storing indicator ranges into non-transient memory, by the blood glucose meter, the
target indicator range for each of the target range indicators, the above indicator
range for each of the above target range indicators, and the below indicator
range for each of the below target range indicators;

inserting a test strip into a strip port of the handheld blood glucose meter to activate
the blood glucose meter;

applying a blood sample to the test strip to perform a blood glucose measurement;

calculating the blood glucose measurement by the blood glucose meter;

displaying the blood glucose measurement numerically on the blood glucose meter;
and

displaying the blood glucose measurement graphically by one of a plurality of

indicators indexing a color glucose scale.

16. The method of claim 15, further comprising:
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calculating a high indicator range, by the blood glucose meter, by sub-dividing the
user’s high range by the high range indicator quantity; and
calculating a low indicator range, by the blood glucose meter, by sub-dividing a

user’s low range by the low range indicator quantity.

17. The method of claim 16, wherein the indicator blood glucose range for the above

target range indicators and below target range indicators is logarithmically scaled.

18. The method of claim 15, wherein the color glucose scale is selected from one of a

bar, a segmented bar, and circular shapes.

19. The method of claim 15, wherein one of the plurality of indicators indexing the

color glucose scale for graphic display is configured to flash at a predetermined flash rate.

20. A blood glucose meter with user interface having programmable graphic indicators,
the blood glucose meter comprising:
a meter housing having a strip port;
a meter processor having meter memory carried inside the meter housing;
a measurement module coupled to the strip port and connected to the meter
processor;
a meter display coupled to the processor,
a color glucose scale that is static and located adjacent to the display, the color
glucose scale comprising:
a first color area designating a user target range,
a second color area designating an above target range, and
a third color area designating a below target range,
wherein the display is configured to display
a plurality of numbers that display a blood glucose measurement
numerically,
and at least one indicator, the at least one indicator comprising:
target range indicator displayed adjacent to the first color area of color
glucose scale, if the blood glucose measurement is within the

user target range, or
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an above target range indicator displayed adjacent to the second color
area of color glucose scale, if the blood glucose measurement is
within the above target range, or
a below target range indicator displayed adjacent to the third color
area of color glucose scale, if the blood glucose measurement is
within the below target range, and
an indicator scaling module located in meter memory that is non-transient
characterized in that the indicator scaling module calculates an indicator range
for each of the target ranges based on an user input so that the target ranges are
specific to the user and the at least one target range indicator is displayed

adjacent to a color area based on the calculated indicator ranges.

21. The blood glucose meter of claim 20, wherein the indicator scaling module
calculates the indicator range for the target range indicators by sub-dividing the user
target range by the target range indicators quantity,
calculates the indicator range for the above target range indicators by sub-dividing a
user above target range by the above target range indicators quantity, and
calculates the indicator range for the below target range indicators by sub-dividing a

user below target range by the below target range indicators quantity.



