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ABSTRACT

Various embodiments are described and illustrated to calcu-
late an insulin bolus, recommend such bolus, and provide
reminder messages for performing an additional glucose test.
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THIS TEST IS:
BEFORE BREAKFAST
AFTER BREAKFAST

________________________

BEFORE LUNCH —]___ 614

________________________

AFTER LUNCH
BEFORE DINNER
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THIS TEST IS:

FASTING
BEFORE BREAKFAST

________________________

. AFTER BREAKFAST —\\_, 616

________________________

BEFORE LUNCH
AFTER LUNCH
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ANALYTE TESTING METHOD AND DEVICE
FOR DIABETES MANAGEMENT

[0001] This DIVISIONAL application claims the benefits
ofpriority under 35 USC §§120 and 121 from prior filed U.S.
application Ser. No. 12/826,674 filed on Jun. 30, 2010, pat-
ented (U.S. Pat. No. 8,974,387), which prior filed application
(Ser. No. 12/826,674) claims the benefits under 35 USC §119
and/or §120 from prior filed U.S. Provisional Application Ser.
No. 61/246,630 filed on Sep. 29, 2009, which application are
incorporated by reference in their entirety into this applica-
tion.

BACKGROUND

[0002] Introduction and management of insulin therapy to a
patient with diabetes may be overwhelming to the patient and
a burden to the provider due to the complexity of conventional
methods and devices for doing so. Significant training of the
patient may be necessary. The patient may need to learn, for
example, various concepts and actions including hypoglyce-
mia management, injections and the proper use of insulin
administration devices, as well as the mechanical, electronic,
and software aspects of using a blood glucose meter. In addi-
tion, the patient must learn to follow the doctor’s instructions
in starting and adjusting insulin dosages on a regular basis
(e.g., per meal, daily, 2x weekly, or weekly basis).

[0003] Detailed instructions as to the prescribed blood glu-
cose testing and insulin titration protocol are typically written
out by the health care professional and checked off on a piece
of paper. Patients often keep handwritten logs in order to
comply.

[0004] It is not uncommon for a patient to have poor gly-
cemic control even after getting onto insulin therapy. The care
provider (i.e., physician) is then confronted with a challeng-
ing situation in trying to determine if the poor glycemic
control is due to an inadequate frequency of glucose testing,
incorrect processing of data for determining an insulin bolus
amount, or a combination thereof.

SUMMARY OF THE DISCLOSURE

[0005] Applicants have developed certain improvements to
alleviate some of the shortcomings discussed above. Specifi-
cally, applicants have recognized that in order to deliver effec-
tive therapy to a diabetes subject, the therapy should be imple-
mented into the health monitoring device. Hence, in one
embodiment, a method of managing blood glucose value of a
diabetes user is provided. The method may be achieved by:
conducting a plurality of glucose measurements from physi-
ological fluids of a user with a glucose measurement unit
coupled to a data management unit; verifying whether a most
recent glucose measurement was made within a first prede-
termined time period; based on the user’s selection, recom-
mending an insulin bolus amount for (a) glucose correction
only; (b) carbohydrate coverage only; or (c) both carbohy-
drate and glucose correction; and annunciating the insulin
bolus recommendation. The first predetermined time period
may range from about 15 minutes to about 120 minutes,
preferably range from about 60 to about 120 minutes, and
more preferably range from about 90 minutes to about 120
minutes.

[0006] In another embodiment, a method of managing
blood glucose value of a diabetes user is provided. The
method may be achieved by: conducting a plurality of glucose
measurements from physiological fluids of a user with a
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glucose measurement unit coupled to a data management
unit; verifying whether a most recent glucose measurement
was made within a first predetermined time period; querying
the user as to whether an insulin calculation was utilized by
the user in the last predetermined amount of time and if true,
warning the user that insulin may still be physiologically
active to the user in a situation during which the user took
insulin and recommending an insulin bolus based on both
carbohydrate coverage and glucose correction. The predeter-
mined amount of time may range from about 3 hours to about
5 hours.

[0007] In a further embodiment, a method of managing
blood glucose value of a diabetes user is provided. The
method may be achieved by: conducting a plurality of glucose
measurements from physiological fluids of a user with a
glucose measurement unit coupled to a data management
unit; verifying whether a most recent glucose measurement
was made within a first predetermined time period; determin-
ing an insulin bolus for delivery to the user based on at least
one of the plurality of blood glucose measurement values,
insulin sensitivity of the user, insulin to carbohydrate ratio,
and target glucose value; and reminding the user to conduct a
glucose measurement within a second predetermined time
period whenever a glucose measurement from the user’s
physiological fluid indicates an abnormal glucose value.

[0008] In yet another embodiment, a method of managing
blood glucose value of a diabetes user is provided. The
method may be achieved by: flagging a glucose measurement
conducted by the user as a fasting glucose measurement; in
the event the flagged fasting glucose measurement is less than
a first threshold, reminding the user to conduct another glu-
cose measurement after a first retest time period; in the event
the flagged fasting glucose measurement is greater than a
second threshold, reminding the user to conduct another glu-
cose measurement after a second retest time period.

[0009] In a further embodiment, method of notifying a
diabetes user of certain glycemic condition of the user with an
analyte measurement and management device is provided.
The method may be achieved by: conducting a glucose mea-
surement before a meal with the analyte measurement and
management device; flagging the before meal glucose mea-
surement in a memory of the test meter as a pre-meal glucose
value; conducting a glucose measurement after a meal with
the analyte measurement and management device; flagging
the after-meal glucose measurement in the memory of the test
meter as a post-meal value; determining whether a difference
between the flagged post-meal glucose value and flagged
pre-meal glucose value is within about 50 mg/dl. (or its
conversion into milliMole per Liter unit); and notifying the
user whenever the difference is greater than about 50 mg/dL,
(or its conversion into mmol/L, unit or milliMole per Liter)
and reminding the user to re-test in a second retest time
period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are incorpo-
rated 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.

[0011] FIG. 1 illustrates a diabetes management system
that includes an analyte measurement and management
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device, therapeutic dosing devices, and data communication
devices, according to an exemplary embodiment described
and illustrated herein.

[0012] FIG. 2 illustrates a user interface of the analyte
measurement and management device for managing diabe-
tes, according to an exemplary embodiment described and
illustrated herein.

[0013] FIG. 3A is a flow chart illustrating an embodiment
of'a method for calculating an insulin bolus, according to an
exemplary embodiment described and illustrated herein.
[0014] FIG. 3B is a flow chart illustrating another embodi-
ment of a method for calculating an insulin bolus with either
a glucose correction only, a carbohydrate coverage only, or a
combination of a glucose and carbohydrate coverage
together, according to an exemplary embodiment described
and illustrated herein.

[0015] FIG. 3C is a flow chart illustrating yet another
embodiment of a method for calculating an insulin bolus with
either a glucose correction only, a carbohydrate coverage
only, or both glucose and carbohydrate coverage together,
according to an exemplary embodiment described and illus-
trated herein.

[0016] FIG. 3D is a flow chart illustrating another embodi-
ment of a method for calculating an insulin bolus that includes
a warning that insulin may still be physiologically active to
the user in a situation during which the user took insulin,
according to an exemplary embodiment described and illus-
trated herein.

[0017] FIG. 4 is a flow chart illustrating an embodiment of
a method for setting up a bolus calculator, according to an
exemplary embodiment described and illustrated herein.
[0018] FIG. 5 is a flow chart illustrating an embodiment of
amethod for calculating an amount of carbohydrates, accord-
ing to an exemplary embodiment described and illustrated
herein.

[0019] FIGS. 61is aflow chart illustrating an embodiment of
amethod for performing a glucose test, according to an exem-
plary embodiment described and illustrated herein.

[0020] FIGS. 7isaflow chart illustrating an embodiment of
a method for performing a high/low glucose reminder sub-
routine, according to an exemplary embodiment described
and illustrated herein.

[0021] FIGS. 8is a flow chart illustrating an embodiment of
a method for performing a post-meal reminder sub-routine,
according to an exemplary embodiment described and illus-
trated herein.

[0022] FIG.9is aflow chart illustrating an embodiment of
a method for setting up the high/low glucose reminder sub-
routine, according to an exemplary embodiment described
and illustrated herein.

[0023] FIG. 10A is a schematic illustrating first screen
shots of a user interface where a flag selection “Before
Lunch” is highlighted by having an increased font size,
according to an exemplary embodiment described and illus-
trated herein.

[0024] FIG. 10B is a schematic illustrating second screen
shots of a user interface where a flag selection “After Break-
fast” is highlighted by having an increased font size, accord-
ing to an exemplary embodiment described and illustrated
herein.

[0025] FIG.11is a flow chart illustrating an embodiment of
a method for predicting a type of flag to recommend to a user
for inputting into the diabetes management system.
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[0026] FIG. 12 illustrates a top portion of a circuit board of
the analyte measurement and management device of FIG. 1,
according to an exemplary embodiment described and illus-
trated herein.

[0027] FIG. 13 illustrates a bottom portion of the circuit
board of the analyte measurement and management device of
FIG.1, according to an exemplary embodiment described and
illustrated herein.

[0028] FIG. 14 illustrates a schematic of the functional
components of an insulin pump, according to an exemplary
embodiment described and illustrated herein.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0029] 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 exemplary
embodiments 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 inven-
tion. This description will clearly enable one skilled in the art
to make and use the invention, and describes several embodi-
ments, adaptations, variations, alternatives and uses of the
invention, including what is presently believed to be the best
mode of carrying out the invention.

[0030] As used herein, the terms “about” or “approxi-
mately” 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.

[0031] Embodiments described and illustrated herein pro-
vide an analyte (e.g., blood glucose) measurement and man-
agement device and associated methods that simplify training
and guide a patient regarding when to measure an analyte
(i.e., to “test”) and how much and when to administer a
therapeutic agent (such as insulin) in a simple and convenient
manner and with a minimum of devices. Embodiments of the
analyte measurement and management device and system are
also beneficial to care providers (for example, physicians) by
gathering, organizing and storing information that provides
insight into how effective a patient is in following a prescribed
analyte management regimen.

[0032] FIG. 1 illustrates a diabetes management system
that includes an analyte measurement and management
device 10, therapeutic dosing devices (28 and 48), and data
communication devices (68, 26, and 70). Analyte measure-
ment and management device 10 may be configured to wire-
lessly communicate with a data management unit or DMU
such as, for example, an insulin pen 28, an insulin pump 48,
a mobile phone 68, a personal computer 26 (including a
mobile computer), or a network server 70, or through a com-
bination of the exemplary data management unit devices
described herein. As used herein, the nomenclature “DMU”
represents either individual unit 28, 48, 68, 26 or 70 sepa-
rately or all of the data management units (28, 48, 68, 26, and
70) usable together in a disease management system. Note
that analyte measurement and management device 10 may be
referred to as a glucose meter, a meter, an analyte measure-
ment device, and a testing device.
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[0033] FIG. 2 illustrates a user interface 2001 implemented
in, for example, the meter 10. In the exemplary implementa-
tion, the user interface 2001 provides recommendations and
warnings to a user as part of the user’s diabetes management.
In such embodiment, programs and methods for conducting
user interface 2001 may be stored on a non-volatile memory
portion of glucose meter 10. Steps and instructions of user
interface 2001 may be communicated on a communication
outputunit such as, for example, a display 14 of glucose meter
10. In such embodiment, the diabetes management 2001 may
be implemented using meter 10 without the need for an exter-
nal computer, personal digital assistant, or wireless insulin
pump. As used herein, the term “user” is intended to indicate
primarily a mammalian subject (e.g., a person) who has dia-
betes but which term may also include a caretaker or a health-
care provider who is operating the meter 10 on behalf of the
diabetes subject.

[0034] A user may select a particular function or sub-rou-
tine from a list of selections within a main menu 2000. The list
may include the following functions that are to calculate an
insulin bolus 300, configure settings for insulin bolus calcu-
lator 400, calculate a carbohydrate amount 500, perform a
glucose test 600, configure settings for a high/low glucose
reminder 900, communicate glucose value or concentration
averages 1000, communicate glucose value or concentration
summary 1100, and perform medication reminders 1200.
When performing glucose test 600, the following sub-rou-
tines may also be performed which include a high/low glu-
cose reminder 700, after meal test reminder 800, and a pattern
and trend analysis 899. Alternatively, glucose test 600 may be
appended to have a method 690 for predicting a type of flag to
recommend to a user for inputting into the diabetes manage-
ment system (FIG. 11).

[0035] A user or the HCP may select a method for calcu-
lating an insulin bolus 300 from the main menu. Note that
insulin bolus calculation 300 may be one of several embodi-
ments such as 300A, 3008, 300C, and 300D or a combination
of all of these embodiments together. Briefly, three types of
insulin boluses are described herein, which are an insulin
bolus amount for: (a) carbohydrate coverage, (b) glucose
correction, or (¢) a combination thereof. The insulin bolus
amount for carbohydrate coverage may be an amount of insu-
lin needed to account for carbohydrates about to be consumed
at a meal. The insulin bolus amount for a glucose measure-
ment correction may be an amount of insulin needed to
account for a user’s measured glucose value that is greater
than the euglycemic zone. The combination (e.g., carbohy-
drate 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.

[0036] FIG. 3A is a flow chart illustrating an embodiment
of a method for calculating an insulin bolus 300A with a
carbohydrate and glucose corrections. Initially, the meter
may determine whether the insulin calculator is already setup,
as shown in a step 302. If the insulin calculator is not setup,
then the method may move to an insulin bolus calculator
settings function 400 (described below). If the insulin calcu-
lator has been setup, then the interface 2001 (which is imple-
mented exemplarily in meter 10) may determine whether the
last glucose value or concentration of the user measured is
less than about 90 minutes to about 120 minutes old, as shown
in a step 304. A message may be annunciated that another
glucose test must be performed to use the bolus calculator, as
shown in a step 305, when the last glucose value or concen-
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tration of the user measured is not less than about 90 minutes
to about 120 minutes old. As used here, the term “annunci-
ated” 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, a
caretaker of the user, or a healthcare provider.

[0037] A recommended amount of carbohydrates may be
outputted, as shown in a step 308, where the glucose value or
concentration of the user is less than about 90 minutes to
about 120 minutes old. The user has the option to input the
recommended amount of carbohydrates or a different value,
as shown in a step 310. The amount of carbohydrate may
represent an amount that is about to be consumed by the user.
As a non-limiting example, the amount of carbohydrates
inputted may range from about zero to about 999 grams. In
another scenario, a carbohydrate calculator 500 (described
below) may be used to determine the amount of carbohy-
drates that is inputted at step 310.

[0038] After inputting the amount of carbohydrates, a rec-
ommended insulin bolus may be outputted, as shown in a step
312A. Note that the recommended insulin bolus amount
includes both an insulin bolus amount for carbohydrate cov-
erage and an insulin correction of a recent measured glucose
value of the user. The user has the option to input the recom-
mended amount of insulin or a different value, as shown in a
step 314, such as, for example, about zero to about 999 units.
A confirmation of the inputted bolus amount may be annun-
ciated to the user, as shown in a step 316, which is then
followed by returning to main menu 2000.

[0039] FIG. 3B is a flow chart illustrating another embodi-
ment of a method for calculating an insulin bolus 300B. In
contrast to the method 300A, the method 300B allows the user
to calculate an insulin bolus that has an insulin bolus amount
for carbohydrate coverage, a glucose correction, or a combi-
nation thereof. Once it has been determined that the glucose
value or concentration of the user was performed in less than
a first predetermined time period (e.g., from about 90 minutes
to about 120 minutes old), as shown in step 304, the user is
given the option to estimate carbohydrates for the insulin
bolus amount for carbohydrate coverage, as shown in a step
318. The user may be given the option to select an estimate
carbohydrate option (a step 318), a calculate carbohydrate
option (a step 320), a no carbohydrate option (a step 322), or
a no glucose correction (a step 324). As used herein the term
“measured glucose value” is used to denote a glucose amount
present in a physiological sample of the user or an approxi-
mate concentration in the user. The term “measured glucose
value” is also used interchangeably with the term “measured
glucose concentration” herein.

[0040] A recommended amount of carbohydrates that is
about to be consumed may be outputted if the user selects the
estimate carbohydrates option, as shown in a step 308. The
estimate carbohydrate option causes a bolus amount to be
determined that includes both a carbohydrate and glucose
correction. As a default, the recommended amount of carbo-
hydrates may range from about 30 grams to about 50 grams,
and preferably be about 30 grams. A 30 gram default value is
believed to be a relatively low value and reduces the risk that
auser will overdose an insulin bolus. In another embodiment,
the recommended amount of carbohydrate may be the last
value inputted by the user. The user has the option to input the
recommended amount of carbohydrates or a different value,
as shown in a step 310. After inputting the amount of carbo-
hydrates, a recommended insulin bolus is outputted that
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includes both an insulin bolus amount for carbohydrate cov-
erage and an insulin correction, as shown in step 312A. The
user has the option to input the recommended amount of
insulin or a different value, as shown in a step 314. A confir-
mation of the inputted bolus amount may be annunciated to
the user, as shown in a step 316.

[0041] The user may select the calculate carbohydrate
option, as shown in a step 320. The calculate carbohydrate
option provides a software database tool for determining an
amount of carbohydrates using the carbohydrate calculator
500 (described below). The output of carbohydrate calculator
500 may then be inputted into step 308. The user has the
option to input the recommended amount of carbohydrates or
a different value, as shown in a step 310. After inputting the
amount of carbohydrates, a recommended insulin bolus is
outputted that includes both an insulin bolus amount for car-
bohydrate coverage and an insulin correction, as shown in
step 312A. The user has the option to input the recommended
amount of insulin or a different value, as shown in a step 314.
A confirmation of the inputted bolus amount may be annun-
ciated to the user, as shown in a step 316.

[0042] The user may select the no insulin bolus amount for
carbohydrate coverage (i.e., “no-carb correction”), as shown
in a step 322, which causes the recommended insulin bolus to
be outputted for glucose correction only, as shown in a step
312B. The user has the option to input the recommended
amount of insulin or a different value, as shown in a step 314.
A confirmation of the inputted bolus amount may be annun-
ciated to the user, as shown in a step 316.

[0043] The user may select the no glucose correction, as
shown in a step 324, which causes a recommended amount of
carbohydrates to be outputted that is about to be consumed, as
shown in a step 308. The user has the option to input the
recommended amount of carbohydrates or a different value,
as shown in a step 310. After inputting the amount of carbo-
hydrates, a recommended insulin bolus amount may be out-
putted for insulin bolus amount for carbohydrate coverage
only, as shown in step 312C. The user has the option to input
the recommended amount of insulin or a different value, as
shown in a step 314. A confirmation of the inputted bolus
amount may be annunciated to the user, as shown in a step
316. The method 300B allows a user to customize the insulin
bolus to account for carbohydrates that are about to be con-
sumed, a current measured glucose value, or a combination
thereof.

[0044] FIG. 3C is a flow chart illustrating another embodi-
ment of a method for calculating an insulin bolus 300C. The
method 300C allows the user to calculate an insulin bolus that
has an insulin bolus amount for carbohydrate coverage, a
glucose correction, or a combination thereof by asking the
user whether to adjust insulin based on a meal and/or a target
glucose value or concentration of the user. A recommended
amount of carbohydrates to be consumed may be outputted to
the user (step 308) after the insulin calculator has been set up
(step 302). Next, the user may be given the option to adjust
insulin for a meal, as shown in a step 326. If the insulin
calculator has not been set up, then the meter may query
whether a HCP has provided an insulin sensitivity value,
insulin to carbohydrate ratio, and target glucose value or
concentration of the user, as shown in a step 303. The meter
may move to the insulin bolus calculator settings if the user
has the relevant values, as shown in a step 400. Otherwise, the
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meter may provide a message that the user should seck the
advice of a HCP before using the insulin bolus calculator, as
shown in a step 306.

[0045] Iftheuser elects to not adjust insulin for a meal, then
the user may be given the option to adjust insulin based on a
current measured glucose value or concentration, as shown in
a step 328. Ifthe user also elects to not adjust insulin based on
the current measured glucose value or concentration, a rec-
ommended insulin bolus amount of zero may be outputted, as
shown in a step 312D. However, if the user does opt to adjust
insulin based on the current measured glucose value or con-
centration, then it must be determined that the most recent
measured glucose value or concentration is less than about 90
minutes to about 120 minutes old, as shown in step 304. A
message may be provided that another glucose test must be
performed to use the bolus calculator, as shown in a step 305,
when the last glucose value or concentration of the user
measured is not less than about 90 minutes to about 120
minutes old. Otherwise, the last measured glucose value or
concentration may be communicated, as shown in a step 330.
Next, a recommended insulin bolus for glucose correction
only may be outputted, as shown in a step 312B. The user has
the option to input the recommended amount of insulin or a
different value, as shown in a step 314. A confirmation of the
inputted bolus amount may be annunciated to the user, as
shown in a step 316.

[0046] Iftheuserclects to adjust insulin for a meal, then the
user may input an amount of carbohydrates, as shown in a step
310. Next, the user may be given the option to adjust insulin
based on a current measured glucose value or concentration,
as shown in a step 332. If the user also elects to not adjust
insulin based on the current measured glucose value or con-
centration, a recommended insulin bolus amount may be
outputted for insulin bolus amount for carbohydrate coverage
only, as shown in a step 312C. However, if the user does opt
to adjust insulin based on the current measured glucose value
or concentration, then it must be determined that the most
recent measured glucose value or concentration is less than
about 90 minutes to about 120 minutes old, as shown in step
304. A message may be provided that another glucose test
must be performed to use the bolus calculator, as shown in a
step 305, when the last glucose value or concentration of the
user measured is not less than about 90 minutes to about 120
minutes old. Otherwise, the last measured glucose value or
concentration may be communicated, as shown in a step 330.
Next, a recommended insulin bolus that includes both an
insulin bolus amount for carbohydrate coverage and an insu-
lin correction, as shown in step 312A. After step 312A or
312C, the user has the option to input the recommended
amount of insulin or a different value, as shown in a step 314.
A confirmation of the inputted bolus amount may be annun-
ciated to the user, as shown in a step 316.

[0047] FIG. 3D is a flow chart illustrating another embodi-
ment of a method for calculating an insulin bolus 300D. The
method 300D allows the user to calculate an insulin bolus that
has an insulin bolus amount for carbohydrate coverage, a
glucose correction, or a combination thereof and accounts for
the possibility of having insulin on board. The term insulin on
board refers to a situation where a previous insulin bolus
inside a user’s body is still affecting the metabolism of glu-
cose. If a user has insulin on board and inputs another insulin
bolus, there is a risk of hypoglycemia.

[0048] A recommended amount of carbohydrates to be
consumed may be outputted to the user (step 308) after the
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insulin calculator has been set up (step 302). The user then has
the option to input the recommended amount of carbohy-
drates or a different value, as shown in a step 310. Next, the
meter may perform a series of queries such as determining
whether a user inputted an insulin bolus that includes a glu-
cose correction within the last 3 hours (a step 336), whether a
user set a pre-meal flag with a glucose test within the last 3
hours (a step 338), and whether the last glucose test was
flagged as post-meal within the last three hours (a step 340).
If there is an affirmative response to steps 336 or 338, then a
warning message (e.g., text, audio, visual audio or even a
message to the user’s mobile phone) may be outputted that
insulin may still be physiologically active to the user in a
situation during which the user took insulin, as shown in a
step 344. If there is an affirmative response to step 340, then
a warning message should be outputted that the full bolus
calculator should be used with a pre-meal glucose concentra-
tion and that only carbohydrate coverage should be provided,
as shown in a step 345. Next, a recommended insulin bolus
amount may be outputted for insulin bolus amount for carbo-
hydrate coverage only, as shown in a step 312C. Note that
steps 336, 338, and 340 are not limited to only 3 hours and in
other embodiments, the amount of time may range from about
3 to about 5 hours. The amount of time can be set by a user or
HCP where such time may be based on the pharmacokinetics
of the user in responding to and metabolizing insulin.

[0049] Ifthereis notan affirmative response for each of the
steps 336, 338, and 340, then the meter may determine
whether the last glucose value or concentration of the user
measured is less than about 90 minutes to about 120 minutes
old, as shown in a step 304. A message may be provided that
another glucose test must be performed to use the bolus
calculator, as shown in a step 305, when the last glucose value
or concentration of the user measured is not less than about 90
minutes to about 120 minutes old. Otherwise, the last mea-
sured glucose value or concentration may be communicated,
as shown in a step 330. Next, the meter may perform a query
of whether the insulin calculator has been used in the last
three hours, as shown in a step 343. If there is an affirmative
response to step 343, then a warning message may be output-
ted that insulin may still be physiologically active to the user
in a situation during which the user took insulin, as shown in
a step 344. Next, a recommended insulin bolus amount may
be outputted for carbohydrate and glucose correction, as
shown in a step 312A. If there is a negative response to step
343, then no warning message is provided and a recom-
mended insulin bolus amount is outputted for carbohydrate
and glucose correction, as shown in step 312A. Similar to
steps 336, 338, and 340, step 343 is not limited to only 3 hours
and may range from about 3 to about 5 hours.

[0050] After steps 312A or 312C, the user has the option to
input the recommended amount of insulin or a different value,
as shown in a step 314. A confirmation of the inputted bolus
amount may be annunciated to the user, as shown in a step
316. In summary, the method 300D provides several queries
to determine whether a user has insulin on board and warns
the user before another insulin bolus is administered.

[0051] FIG. 4 illustrates an embodiment 400 for configur-
ing the set up of the bolus calculator 300. A user may select an
insulin sensitivity value, an insulin-to-carbohydrate ratio, and
a target blood glucose value, as shown in steps 402, 404, and
405. More specifically, the user may select a discrete insulin
sensitivity value and an insulin-to-carbohydrate ratio for a
particular meal such as breakfast, lunch, or dinner. Insulin
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sensitivity values may range from about 5 mg/dL. (or its
conversion into mmol/L unit or milliMole per Liter) to about
300 mg/dL (or its conversion into mmol/L, unit or milliMole
per Liter). Insulin-to-carbohydrate ratio may range from
about 5 grams to about 50 grams. Target blood glucose values
may range from about 60 mg/dL. (or its conversion into
mmol/LL unit or milliMole per Liter) to about 290 mg/dL. (or
its conversion into mmol/L unit or milliMole per Liter). Next,
a confirmation of the insulin sensitivity value and an insulin-
to-carbohydrate ratio may be annunciated to the user, as
shown in a step 406, which is then followed by returning to
main menu 2000.

[0052] Inanembodiment, a glucose correction dose may be
calculated by using Equation 1.

Glucose Correction Dose=(Current G-Target G)xIn-
sulin Sensitivity Factor Eq.1

[0053] The Glucose Correction Dose may be the amount of
insulin needed to adjust the current measured glucose value or
concentration to the euglycemic zone. The Current G and
Target G may be the current measured glucose value or con-
centration and the target glucose value or concentration,
respectively. The Insulin Sensitivity Factor may be a constant
that is special to the user that relates to the proportional
effectiveness of insulin.

[0054] Theinsulin bolus amount for carbohydrate coverage
dose may be calculated by using Equation 2.

Insulin bolus amount for carbohydrate coverage
Dose=Carbohydrate EstimatexInsulin-to-Carbo-
hydrate Ratio Eq.2

[0055] The Carbohydrate Estimate may be the amount con-
sumed by the user and Insulin-to-Carbohydrate Ratio may be
a constant that is special to the user relating to the propor-
tional effectiveness of insulin on consumed carbohydrates. A
total insulin dose may be calculated by summing together the
Glucose Correction Dose and the Carbohydrate Anticipatory
Dose.

[0056] Under certain circumstances, a user may have
trouble determining the correct amount of carbohydrates to
input into the bolus calculator. Thus, carbohydrate calculator
500 may be used to help the user covert their food intake into
an amount of carbohydrates. The carbohydrate calculator
may include a food database that has a wide variety of com-
mon foods and the associated nutritional value. The food
database may be customized by the user and updated through
connecting meter 10 to a computer. A query may be commu-
nicated requesting that a user select a food category, sub-food
category, food detail, food size, and food quantity, as shown in
steps 502, 504, 506, 508, and 510, after the user selects the
carbohydrate calculator 500 from the main menu. The food
category may include selections such as “bread, pasta,
starches,” “dairy & eggs,” “fruits & vegetables,” “meat &
fish,” and “restaurants.” The food category “bread, pasta,
starches” may include the following sub-food categories such
as bread, pasta, potato, pizza, and other. The sub-food cat-
egory pizza may include the following food detail such as
cheese pizza, pepperoni pizza, Domino’s Americano, Domi-
no’s Full House, and Pizza Hut Hawaiian. The food detail
pepperoni pizza may include the following food size such as
small, medium, and large. The food quantity for pepperoni
pizza may include the number of servings or slices.

[0057] After the user inputs all of the relevant food infor-
mation (502, 504, 506, 508, 510), a query is communicated
asking the user whether another food item needs to be input-
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ted, as shown in a step 512. If the user inputs yes to adding
another food item, the carbohydrates calculator goes back to
step 502. If the user inputs no to adding another food item, the
carbohydrates calculator 500 queries the user whether to cal-
culate an insulin bolus, as shown in a step 514. An output of
the carbohydrate estimate and current measured glucose
value or concentration may be outputted using the calculate
insulin bolus 300 function, if the user selects yes to calculat-
ing an insulin bolus. An output of the meal details may be
outputted, as shown in a step 518, if the user selects no to
calculating an insulin bolus. Meal details may include amount
of carbohydrates, carbohydrate choices, calories, cholesterol,
total fat, and sodium. Once the user presses an “ok” button,
the user interface may go back to the main menu.

[0058] Performing a glucose test allows a user to know
his/her glucose value or concentration of the user for a par-
ticular point in time. However, applicants believe that users
have difficulty determining when there is a prudent time
period to test again, seek medical assistance, or change insu-
lin therapy based on a high or low glucose reading, a time of
eating a meal, a pattern or trend, or acombination thereof. The
following will describe a series of methods (600, 700, 800,
and 899) for helping users better manage their diabetes dis-
ease state by guiding a user to test at an appropriate time and
frequency.

[0059] Referring back to FIG. 2, the high/low glucose
reminder sub-routine 700, the post-meal reminder sub-rou-
tine 800, and the pattern and trend analysis sub-routine 899
may be performed subsequent to the glucose test 600. The
glucose test 600 may include inserting a biosensor, dosing
blood onto the biosensor, and outputting a measured glucose
value or concentration, as shown in steps 602, 604, and 606.
Next, the user may flag the result as fasting, then the high/low
glucose reminder sub-routine 700 may be initiated. In an
embodiment, fasting may mean a period of time of greater
than about 8 hours to about 10 hours after a meal.

[0060] A user may be presented with an option to flag the
glucose result as fasting to indicate that no food was con-
sumed within a time period before the test. In addition, the
user may be given the option to select other types of flags
where the glucose measurement is indicated as being after
breakfast, before lunch, after lunch, before dinner, after din-
ner, and night in a simple manner, as illustrated by screen
shots 610 and 612 for FIGS. 10A and 10B, respectively.
Referring to FIG. 1, the user may press on a second button or
athird button (18, 20) to select the type of flag. The process of
using second and third button (18, 20) causes the selected flag
to appear in a larger font making it easy for the user to
determine which flag was selected, as illustrated in FIGS.
10A and 10B. Areas 614 and 616 are examples of selected
flags that have an increased font size relative to the unselected
flags. Fasting glucose measurements may be a more impor-
tant indicator of a user’s overall diabetes disease state than
non-fasting glucose measurements.

[0061] FIGS. 7isaflow chartillustrating an embodiment of
a method for performing a high/low glucose reminder sub-
routine 700. The high/low glucose reminder sub-routine 700
may include determining whether the measured glucose
value or concentration is within the euglycemic range (i.e.,
normal), as shown in a step 702. As a non-limiting example,
the euglycemic range may range from about 60-180 mg/dL,
(or its conversion into mmol/L, unit or milliMole per Liter).
The high and low thresholds of the euglycemic range may be
defined by the user in a high/low glucose reminder setting
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900. If the measured glucose value or concentration is not
within the euglycemic range, then it is classified as either high
or low, as shown in a step 704. A high reading may be a
concentration greater than a high threshold and a low reading
may be a concentration less than a low threshold. If the
measured glucose value or concentration is within the eugly-
cemic range, then the method moves to the after meal test
reminder sub-routine 800.

[0062] A measured glucose value or concentration lower
than the low threshold may prompt the user that the glucose is
low and to input a reminder to test within a first retest time
period, as shownina step 706. The first retest time period may
range from about 5 minutes to about 30 minutes. A measured
glucose value or concentration higher than the high threshold
may cause a query to prompt the user to input a reminder to
test within a second retest time period, as shown in a step 712.
The second retest time period may range from about 30 min-
utes to about 180 minutes. The second retest time period may
be generally greater than the first retest time period because
there is usually more urgency in re-testing when the measured
glucose value or concentration is low. After either step 706 or
712, a confirmation screen may be shown to the user that a
re-test reminder will occur in the future, as shown in a step
708.

[0063] FIGS. 8isaflow chartillustrating an embodiment of
a method for performing a post-meal reminder sub-routine
800. The after meal reminder sub-routine 800 includes deter-
mining whether the measured glucose value or concentration
should be flagged as pre-meal or post-meal, as shown in steps
814 and 816. If the measured glucose value or concentration
is flagged as pre-meal, the method should move to the insulin
calculator 300. If the measured glucose value or concentra-
tion is not flagged as pre-meal or post meal, the method will
go back to main menu. If the measured glucose value or
concentration is flagged as post-meal, a calculation is per-
formed to determine whether a difference between the post-
meal concentration and the pre-meal concentration is within
a predetermined range, as shown in a step 802. The predeter-
mined difference range may be about 50 mg/dL (or its con-
version into mmol/L, unit or milliMole per Liter).

[0064] An output message may be communicated notifying
the user that the post-meal management of the glucose value
or concentration of the user was within the predetermined
difference range, as shown in a step 808. The method may
then return to main menu 2000 after step 808. A different
output message may be communicated notifying the user that
the post-meal management of the glucose value or concen-
tration of the user needs improvement if the post-meal glu-
cose value or concentration of the user was not within a
predetermined range of the pre-meal glucose value or con-
centration of the user, as shown in a step 804. Next, a user may
be prompted to input a reminder to test within a second retest
time period, as shown in a step 806.

[0065] FIG. 9 illustrates a method 900 for configuring the
set up ofthe high/low glucose reminder 800. A user may input
a low glucose value or concentration threshold and a high
glucose value or concentration threshold, as shown in steps
902 and 904. Next, a confirmation of the high and low glucose
value or concentration threshold may be annunciated to the
user, as shown in a step 906, which is then followed by
returning to main menu 2000.

[0066] Pattern and trend analysis sub-routine 899 may be
performed to notify a user of their diabetes disease state. A
plurality of glucose measurements performed over time may
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be stored in the meter. By analyzing the trends of the data,
meter 10 may provide a warning, recommendation, or tip of
an increased likelihood of hyperglycemia occurring in the
future. Embodiments suitable for use in the pattern and trend
analysis sub-routine may be found in U.S. Provisional Appli-
cation No. 12/052,639 (tentatively identified by Attorney
Docket No. LFS-5181USNP), Ser. No. 11/688,639 (tenta-
tively identified by Attorney Docket No. LFS-5158USNP);
and U.S. Pre-Grant Publication No. US20080154513, and
which are hereby incorporated in whole by reference.
[0067] From main menu 2000 of FIG. 2, averages 1000
may be selected, which includes communicating the average
glucose value or concentration of the user overa 7, 14, 30, 60,
and 90 day period. In addition, averages may also be commu-
nicated for the 7 day period, all of the days, fasting, after
breakfast, before lunch, after lunch, before dinner, after din-
ner, night, no answer, and the number of tests performed.
[0068] From main menu 2000 of FIG. 2, glucose summary
results 1100 may be selected, which includes communicating
in a graphical format the highest reading, 30 day average, and
lowest reading. Glucose summary results 1100 may also
include indicating the proportion of glucose readings above
the high threshold, within range, and below the low threshold.
Glucose summary results 1100 may also include communi-
cating a histogram indicating the frequency of particular glu-
cose value or concentrations.

[0069] From main menu 2000 of FIG. 2, medication
reminders 1200 may be selected, which includes allowing a
user to input one or more medications into the user interface.
The medication reminder may help users remember to take
medications. Some users may have trouble memorizing
which medications to take and when to take them. In addition,
the user may input the amount of medication and the time to
take the medication so that an appropriate alarm may be
triggered. After taking the medication, the user may confirm
the compliance by pressing a button on the user interface.
[0070] The following will describe a predictive process that
may be implemented for recommending a type of flag before
or after outputting a glucose result in step 606 of FIG. 6. An
embodiment of a predictive process 690 is illustrated in FIG.
11. Once a type of flag is recommended, the user will have the
option of accepting the recommended flag or inputting a
different one. Applicants believe that by recommending a
correct flag at a high percentage of the time will cause users to
flag measurements with a higher degree of compliance
because only one button needs to be pressed to accept the
recommendation. A user may have to use several button clicks
to select a non-recommended flag, which is inconvenient to
the user. In an embodiment, a type of flag may be recom-
mended based on the time, the day, and/or past user testing
patterns.

[0071] Predictive process 690 may be initiated after the
output of a glucose value or concentration of the user (step
606). The meter may then perform one of many sub-routines
for predicting the type of flag. The sub-routines, which may
be performed in the following priority, include “historical
data” (steps 620, 626, 630, 624), “schedule,” (steps 628, 632,
624) and “default time period” (steps 622, 624).

[0072] “Historical data” may use previous glucose readings
to suggest a commonly selected flag for a particular time
period. For example, if a user had selected the “after dinner”
flag at 7 pm multiple times, then the meter will suggest that
the same “after dinner” flag for the next reading performed at
around 7 pm. In an embodiment, the predictive process may
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require that at least “n” glucose readings be performed during
the same time period with the same type of flag. The mini-
mum number of glucose readings having a matching flag may
be adjusted by the user or health care provider. For example,
the “historical data” sub-routine may require that three of the
last five glucose readings for a particular time period have the
same flag type. A time period may be defined as a two hour
period, but alternatively may be adjusted by the user or health
care provider.

[0073] The “historical data” sub-routine may include deter-
mining that the measurement was not a first time run, and then
reviewing a plurality of past glucose measurements, as shown
in steps 620 and 626. Note that “First Time Run” can include
the first time that the meter is taken out of its packaging and
tested. Next, a determination may be performed to see if there
are a suitable number of matching flags for a given time
period, as shown in a step 630. If there are a suitable number
of matching flags, the meter will then communicate that type
of flag, as shown in a step 624. If there are not a suitable
number of matching flags, the meter will then go to the
“schedule” sub-routine (628, 632, 624).

[0074] The “schedule” sub-routine may include determin-
ing whether a user had previously inputted a mealtime sched-
ule, as shown in a step 628. If there is an inputted mealtime
schedule, then the meter may find the corresponding flag type
based on the time that the glucose measurement was per-
formed, as shown in a step 632. Next, the meter may commu-
nicate the type of flag, as shown in step 624. If the inputted
mealtime schedule has not been entered, then the meter will
go to the “default time period” sub-routine (622, 624).
[0075] The “default time period” sub-routine may include a
set of time periods in which the meter would suggest a type of
meal flag to the user for a particular time period of the day.
The set of time periods may be saved to the meter memory at
the time of manufacture. Thus, if the user has not previously
inputted a personal mealtime schedule, then the meter will
recommend meal flags based on the default time periods
stored in the meter memory. In addition, if the meter deter-
mines that the glucose measurement is the first measurement
of'the day (step 620), then the meter will recommend atype of
flag based on the default time period (step 622).

[0076] Once the user is presented with the recommended
type of flag, the user has the option to override the suggestion,
as shown in a step 634. If the user accepts the recommenda-
tion, the type of flag and measurement time are stored in the
meter memory, as shown in a step 638. If the user overrides
the suggestion, the user selects a type of flag, as shown in a
step 636, and then the type of flag and measurement time are
stored in the meter memory, as shown in step 638.

[0077] Afterstoring the type of flag and measurement time,
the meter will determine whether the glucose measurement
was a first time run, as shown in a step 640. If the glucose
measurement was a first time run, then the meter will offset all
of the mealtime measurements, as shown in a step 644. After
the offset step, the meter will communicate the glucose result
with the associated flag, as shown in a step 648.

[0078] Ifthe glucose measurement was not a first time run,
then the meter will check the last five glucose readings having
the same type of flag, as shown in a step 642. Next, the meter
determines whether the time for the most recent flag differs by
more than two hours from the last five glucose readings, as
shown in a step 646. If the most recent flag differs by more
than two hours from each of the last five glucose readings,
then the meter will offset all of the meal time measurements,
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as shown in step 644. If the most recent flag does not differ by
more than two hours from each of the last five glucose read-
ings or if at least five glucose measurements having a particu-
lar type of flag have not been saved to memory, then the will
simply communicate the glucose result with the associated
flag, as shown in a step 648. The following will describe an
example of applying an offset. Initially, before a first time run,
the initial profile values can be Fasting: 08:00, After Break-
fast: 10:00, Before Lunch: 13:00, After Lunch: 15:00, Before
Dinner: 18:00, After Dinner: 20:00, Before Bed: 22:00, and
Nighttime: 23:00. As an example, a user can run a glucose test
at 15:00 where the meter will suggest a Before Lunch flag.
However, if the user changes this value to be Fasting, then this
is a difference of 7 hours (15:00-8:00) and therefore greater
than the 2 hour threshold. As a result, the system would then
shift the profile values to be Fasting: 15:00, After Breakfast:
17:00, Before Lunch: 20:00, After Lunch: 22:00, Before Din-
ner: 01:00, After Dinner: 03:00, Before Bed: 05:00, Night-
time: 06:00.

[0079] Now thatuser interface 2001 has been described, the
following will describe glucose meter 10, insulin pen 28, and
insulin pump 48. Referring back to FIG. 1, glucose meter 10
may include a housing 11, user interface buttons (16, 18, 20),
a communication output unit in the form of a display 14, a
biosensor port connector 22, and a data port 13. User interface
buttons (16, 18, and 20) may be configured to allow the entry
of data, navigation of menus, and execution of commands.
Data may include values representative of analyte concentra-
tion, and/or information, which are related to the everyday
lifestyle of an individual. Information, which is related to the
everyday lifestyle, may include food intake, medication use,
occurrence of health check-ups, and general health condition
and exercise levels of an individual. Specifically, user inter-
face buttons (16, 18, 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, 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. It should be noted that the user interface buttons
include not only physical buttons but also virtual buttons
provided in the form oficons on a touch screen type interface.

[0080] The electronic components of meter 10 may be dis-
posed on a circuit board 34 that is within housing 11. FIGS. 12
and 13 illustrate the electronic components disposed on a top
surface and a bottom surface of circuit board 34, respectively.
On the top surface, the electronic components include a bio-
sensor port connector 22, an operational amplifier circuit 35,
a microcontroller or processor 38, a communication output
connector 14a, a non-volatile memory 40, a clock 42, and a
first wireless module 46. On the bottom surface, the electronic
components include a battery connector 44a and a data port
13. Processor 38 may be electrically connected to biosensor
port connector 22, operational amplifier circuit 35, first wire-
less module 46, communication output 14, non-volatile
memory 40, clock 42, battery connector 344a, data port 13,
and user interface buttons (16, 18, and 20).

[0081] Operational amplifier circuit 35 may be two or more
operational amplifiers configured to provide a portion of the
potentiostat function and the current measurement function.
The potentiostat function may refer to the application of a test
voltage between at least two electrodes of a biosensor. The
current function may refer to the measurement of a test cur-
rent resulting from the applied test voltage. The current mea-
surement may be performed with a current-to-voltage con-
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verter. Processor 38 may be in the form of a mixed signal
microprocessor (MSP) such as, for example, the Texas Instru-
ment MSP 430. The MSP 430 may be configured to also
perform a portion of the potentiostat function and the current
measurement function. In addition, the MSP 430 may also
include volatile and non-volatile memory. In another embodi-
ment, many of the electronic components may be integrated
with the processor in the form of an application specific
integrated circuit (ASIC).

[0082] Biosensor port connector 22 may be configured to
form an electrical connection to the biosensor. Communica-
tion output connector 14a may be configured to attach to
communication output 14. Communication output 14 may be
in the form of a liquid crystal display for reporting measured
glucose levels, and for facilitating entry of lifestyle related
information. Communication output 14 may alternatively
include a backlight. Data port 13 may accept a suitable con-
nector attached to a connecting lead, thereby allowing glu-
cose meter 10 to be linked to an external device such as a
personal computer. Data port 13 may be any port that allows
for transmission of data such as, for example, a serial, USB, or
a parallel port. Clock 42 may be configured for measuring
time and be in the form of an oscillating crystal. Battery
connector 44a may be configured to be electrically connected
to a power supply.

[0083] Inanembodiment, biosensor 24 may be in the form
of an electrochemical glucose test strip. Test strip 24 may
include one or more working electrodes and a counter elec-
trode. Test strip 24 may also include a plurality of electrical
contact pads, where each electrode is in electrical communi-
cation with at least one electrical contact pad. Biosensor port
connector 22 may be configured to electrically interface to the
electrical contact pads and form electrical communication
with the electrodes. Test strip 24 may include a reagent layer
that is disposed over at least one electrode. The reagent layer
may 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 dehydrogenase (with flavin
adenine dinucleotide co-factor, “FAD”). An exemplary
mediator suitable for use in the reagent layer includes ferri-
cyanide, which in this case is in the oxidized form. The
reagent layer may be configured to physically transform glu-
coseinto an enzymatic by-product and in the process generate
an amount of reduced mediator (e.g., ferrocyanide) that is
proportional approximately to the glucose value or concen-
tration present in a physiological fluid of the user or in the
user’s blood. The working electrode may then measure a
concentration of the reduced mediator in the form of a cur-
rent. In turn, glucose meter 10 may convert the current’s
magnitude into a glucose value or concentration of the user.

[0084] Referring back to FIG. 1, the second component of
the diabetes management system may include a therapeutic
agent delivery device 28, which has a housing, preferably
elongated and of sufficient size to be handled by a human
hand comfortably. The device 28, which may be referred to as
an insulin pen, is provided with electronic module 30 to
record dosage amounts delivered by the user, as illustrated in
FIG. 1. The device 28 may include a second wireless module
32 disposed in the housing that, automatically without
prompting from a user, transmits a signal to the first wireless
module of glucose meter 10. The wireless signal may include
data to (a) type of therapeutic agent delivered; (b) amount of
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therapeutic agent delivered to the user; or (c) time or date of
therapeutic agent delivered and combinations of (a)-(c).

[0085] In an embodiment, a therapeutic delivery devices
may be in the form of a “user-activated” therapeutic delivery
device, which requires a manual interaction between the
device and a user (for example, by a user pushing a button on
the device) to initiate a single therapeutic agent delivery event
and that in the absence of such manual interaction deliver no
therapeutic agent to the user. A non-limiting example of such
auser-activated therapeutic agent delivery device is described
in U.S. Provisional Application No. 61/040,024 (Attorney
Docket No. LFS-5180) now U.S. application Ser. No. 12/407,
173 filed on 19 Mar. 2009; U.S. application Ser. No. 12/417,
875 (Attorney Docket No. LFS-5183USNP) filed on Apr. 3,
2009; U.S. application Ser. No. 12/505,007 (Attorney Docket
No. LFS-5186USNP and entitled “Analyte Measurement and
Management Device and Associated Methods,”), filed on Jul.
17, 2009, each of which is hereby incorporated in whole by
reference. Insulin pens are loaded with a vial or cartridge of
insulin, and are attached to a disposable needle. Portions of
the insulin pen may be reusable, or the insulin pen may be
completely disposable. Insulin pens are commercially avail-
able from companies such as Novo Nordisk, Aventis, and Eli
Lilly, and may be used with a variety of insulin, such as
Novolog, Humalog, Levemir, and Lantus. U.S. Patent Appli-
cation Publication No. 2005/0182358 illustrates an exem-
plary insulin pen with activation of an algorithm upon
removal of the insulin pen from a carrying case. U.S. Patent
Application Publication No. 2005/0182358 is hereby incor-
porated by reference into this application.

[0086] The third component may be a health care provid-
er’s (“HCP’s”) computer 26 which may be used to commu-
nicate with the analyte measurement device and/or the deliv-
ery device. In one example, the computer 26 may be
connected via a mobile network to the device 10 or 28. Alter-
natively, the computer 26 may be connected for communica-
tion via a short-range wireless network such as, for example,
infrared, Bluetooth or WiFi. In the system shown exemplarily,
computer 26 may be located remotely in a diabetes clinic or
hospital so that certain therapeutic protocols, which have
been customized for a particular diabetic user’s physiological
requirements, may be transferred to such a user remotely. A
personal computer, running appropriate software, allows
entry and modification of set-up information (e.g. the current
time, date, and language), and may perform analysis of data
collected by analyte measurement device 10. In addition, the
personal computer may be able to perform advanced analysis
functions, and/or transmit data to other computers (i.e. over
the internet) for improved diagnosis and treatment. Connect-
ing analyte measurement device 10 with a local or remote
computer may facilitate improved treatment by health care
providers.

[0087] Referring to back to FIG. 1, a therapeutic dosing
device may 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 communication output 66. Pump 48 may be
configured to dispense medication such as, for example, insu-
lin for regulating glucose levels. Pump 48 may be similarto a
commercially available pump from Animas, Corp. (West
Chester, Pennsylvania, Catalog No. IR 1200). FIG. 14 illus-
trates a schematic of the functional components of insulin
pump 48, which includes a communication output (DIS) 66,
navigational buttons (NAV) 72, a reservoir (RES) 74, an
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infrared communication port (IR) 76, a radio frequency mod-
ule (RF) 78, a battery (BAT) 80, an alarm module (AL) 82,
and a microprocessor (MP) 84. Note that navigational buttons
72 may include up button 54, down button 60, and ok button
64.

[0088] By virtue of the analyte and data management
device 10 described above, the device 10 may be programmed
with instructions to carry out the various methods described
herein. In one embodiment, the device 10 may include a
housing 11 that has a biosensor port 22 coupled to an analyte
measurement unit 35 to provide data regarding an amount of
glucose measured in a user’s physiological fluid deposited on
the test strip 24. The device 10 also includes a communication
output unit coupled to a processor 38 with a plurality of user
interface buttons 16, 17, and 18. The processor 38 is coupled
to the analyte measurement unit 35, a memory, user interface
buttons, and the communication output. The processor 38 is
programmed to: verify whether a most recent glucose mea-
surement was made within a first predetermined time period;
based on the user’s selection, recommend an insulin bolus
amount for (1) glucose correction only; (2) carbohydrate
coverage only; or (3) both carbohydrate and glucose correc-
tion; and annunciate the insulin bolus recommendation. The
processor may also be programmed to verify whether a most
recent glucose measurement was made within a first prede-
termined time period; query the user as to whether an insulin
calculation was utilized by the user in the last 3 hours and if
true, warn the user that insulin may still be physiologically
active to the user in a situation during which the user took
insulin; and recommend an insulin bolus based on both car-
bohydrate coverage and glucose correction. In another
embodiment, the last 3 hour time period may be increased to
about 3 to about 5 hours.

[0089] Alternatively, the processor may also be pro-
grammed to: verify whether a most recent glucose measure-
ment was made within a first predetermined time period;
query the user as to whether an insulin calculation was uti-
lized by the user in the last 3 hours and if true, warning the
user that insulin may still be physiologically active to the user
in a situation during which the user took insulin; and recom-
mend an insulin bolus based on both carbohydrate coverage
and glucose correction. In another embodiment, the last 3
hour time period may be increased to about 3 to about 5 hours.
[0090] In a further variation, the processor may be pro-
grammed to: verify whether a most recent glucose measure-
ment was made within a first predetermined time period;
determine an insulin bolus for delivery to the user based on at
least one of the plurality of blood glucose measurement val-
ues, insulin sensitivity of the user, insulin to carbohydrate
ratio, and target glucose value; and remind the user to conduct
a glucose measurement within a second predetermined time
period whenever a glucose measurement from the user’s
physiological fluid indicates an abnormal glucose value. The
second predetermined time period may range from about 5
minutes to about 180 minutes. A sub-set of the second pre-
determined time period may be referred to as afirst retest time
period or a second retest time period.

[0091] In yet another variation, the processor may be pro-
grammed to: flag a glucose measurement conducted by the
user as a fasting glucose measurement; in the event the
flagged fasting glucose measurement is less than a first
threshold, remind the user to conduct another glucose mea-
surement after a first retest time period; in the event the
flagged fasting glucose measurement is greater than a second
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threshold, remind the user to conduct another glucose mea-
surement after a second retest time period. In yet a further
variation, the processor may be programmed to: flag the
before meal glucose measurement in the memory of the ana-
lyte measurement and management device 10 as a pre-meal
glucose value; flag an after-meal glucose measurement in the
memory of the analyte measurement and management device
10 as a post-meal value; determine whether a difference
between the flagged post-meal glucose value and flagged
pre-meal glucose value is within about 50 mg/dL; notify the
user whenever the difference is greater than about 50 mg/dL;
and remind the user to re-test in a second retest time period.

[0092] It should be noted that the methods or processors
described herein are not limited to implementation in the
analyte and data management unit 10 but may also be imple-
mented with other health monitoring devices. For example, a
processor in a mobile phone may be programmed as
described earlier to work with blood glucose data received
from a separate glucose meter (e.g., biosensor type meter or
continuous glucose monitor). Alternatively, a processorin the
insulin pump 50 may also be programmed as described earlier
to work with blood glucose data received from a glucose test
strip meter or a continuous glucose monitoring device. In the
same spirit, a processor in the insulin pen 28 may also be
programmed with the exemplary methods to work with blood
glucose data received from a glucose test strip meter or a
continuous glucose monitoring device.

[0093] As noted earlier, the microprocessor can be pro-
grammed to generally carry out the steps of various processes
described herein. The microprocessor can be part of a par-
ticular device, such as, for example, a glucose meter, an
insulin pen, an insulin pump, a server, a mobile phone, per-
sonal computer, or mobile hand held device. Furthermore, the
various methods described herein can be used to generate
software codes using off-the-shelf software development
tools such as, for example, C, C+, C++, C-Sharp, Visual
Studio 6.0, 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. Addition-
ally, 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 neces-

sary steps.

[0094] While preferred embodiments of the present inven-
tion have been shown and described herein, it will be obvious
to those skilled in the art that such embodiments are provided
by way of example only. For example, the invention may be
applied not only to docking stations and glucose meters, but
may also be applied to any electronic device that needs a
power supply and that may be re-set such as insulin infusion
pump, continuous glucose monitoring system and the like.
Numerous variations, changes, and substitutions will now
occur to those skilled in the art without departing from the
invention. Various alternatives to the embodiments of the
invention described herein may be employed in practicing the
invention. It is intended that the following claims define the
scope of the invention and that methods and structures within
the scope of these claims and their equivalents be covered
thereby.
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What is claimed is:

1. A method of managing blood glucose value of a diabetes
user, the method comprising:

conducting a plurality of glucose measurements from

physiological fluids of a user with an analyte measure-
ment and management device;
verifying whether a most recent glucose measurement was
made within a first predetermined time period;

querying the user as to whether an insulin calculation was
utilized by the user in a third predetermined time period
and if true, warning the user that insulin may still be
physiologically active to the user in a situation during
which the user took insulin and recommending an insu-
lin bolus based on both carbohydrate coverage and glu-
cose correction.

2. The method of claim 1, in which the third predetermined
time period comprises any value from about 3 hours to about
5 hours.

3. A method of managing blood glucose value of a diabetes
user, the method comprising:

conducting a plurality of glucose measurements from

physiological fluids of a user with an analyte measure-
ment and management device;
verifying whether a most recent glucose measurement was
made within a first predetermined time period;

determining an insulin bolus for delivery to the user based
on at least one of the plurality of blood glucose measure-
ment values, insulin sensitivity of the user, insulin to
carbohydrate ratio, and target glucose value; and

reminding the user to conduct a glucose measurement
within a second predetermined time period whenever a
glucose measurement from the user’s physiological
fluid indicates an abnormal glucose value.

4. The method of claim 3, further comprising the step of
conducting at least one glucose measurement after a meal
whenever a post meal glucose value is within a predetermined
deviation of a pre-meal blood glucose measurement value.

5. The method of claim 3, in which the reminding com-
prises:

evaluating whether a last measured glucose measurement

value is within a normal range;

in the event that the last measured glucose measurement

value is outside a normal range then determining
whether the last measured value is a high value and
setting a reminder to retest within a first retest time
period; or

determining whether the last measured value is a low value

and setting a reminder to retest within a second retest
time period.

6. The method of claim 4, in which the conducting com-
prises:

evaluating whether a pre-meal flag or a post-meal flag was

set in the analyte measurement and management device;
and in the event a pre-meal flag was set, determining the
insulin bolus.

7. The method of claim 3, in which the determining of the
insulin bolus comprises:

if the verifying returns a no, reminding the user to conduct

a glucose measurement otherwise, recommending an
insulin bolus based on a combination of recommended
carbohydrates amount and user-provided carbohydrates
amount.
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8. The method of claim 3, in which the determining of the
insulin bolus comprises:

if the verifying returns a no, reminding the user to conduct
a glucose measurement otherwise, recommending an
insulin bolus amount for (a) glucose correction only; (b)
carbohydrate coverage only; or (c) both carbohydrate
and glucose correction; and

annunciating the insulin bolus recommendation.

9. The method of claim 3, in which the determining of the
insulin bolus comprises:

recommending an amount of carbohydrates;

determining whether to adjust insulin amount for a meal;

upon no adjustment then evaluating whether to adjustinsu-
lin for target glucose value or concentration of the user;
and

upon no adjustment, receiving from the user an amount of
carbohydrates and evaluating whether to adjust insulin
for carbohydrate coverage only or both carbohydrate
and glucose correction.

10. The method of claim 9, in which the amount of carbo-

hydrate ranges from about 30 grams to about 50 grams.

11. The method of claim 3, in which the determining of the
insulin bolus comprises:

verifying whether an insulin bolus amount for glucose
correction was entered by the user within a third prede-
termined time period and if true then (a) warning the user
that insulin may still be physiologically active to the user
in a situation during which the user took insulin; and (b)
recommending an insulin amount for glucose correction
otherwise determining
(1) whether a pre-meal flag is set with a glucose mea-

surement conducted within the third predetermined
time period and if true then (a) warning the user that
insulin may still be physiologically active to the user
in a situation during which the user took insulin; and
(b) recommending an insulin amount for glucose cor-
rection;

(2) whether a latest glucose measurement is flagged as
post-meal within the third predetermined time period
and if true then (a) warning the user that insulin may still
be physiologically active to the user in a situation during
which the user took insulin; and (b) recommending an
insulin amount for glucose correction.

12. The method of claim 11, in which the third predeter-
mined time period comprises any value from about 3 hours to
about 5 hours.

13. A method for diabetes management of a user with an
analyte measurement and management device, the method
comprising:

flagging a glucose measurement conducted by the user as a
fasting glucose measurement;

in the event the flagged fasting glucose measurement is less
than a first threshold, reminding the user to conduct
another glucose measurement after a first retest time
period;

in the event the flagged fasting glucose measurement is
greater than a second threshold, reminding the user to
conduct another glucose measurement after a second
retest time period.

14. The method of claim 13, in which the first threshold
comprises a glucose value or concentration of the user of
about 60 mg/dL. and the first retest time period comprises any
value from about 5 to about 30 minutes.
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15. The method of claim 13, in which the second threshold
comprises a glucose value or concentration of the user of
about 180 mg/dL. and the second retest time period comprises
any value from about 30 to about 180 minutes.

16. A method of notifying a diabetes user of certain glyce-
mic condition of the user with an analyte measurement and
management device, the method comprising:

conducting a glucose measurement before a meal with the
analyte measurement and management device;

flagging the before meal glucose measurement in a
memory of the analyte measurement and management
device as a pre-meal glucose value;

conducting a glucose measurement after a meal with the
analyte measurement and management device;

flagging the after-meal glucose measurement in the
memory of the analyte measurement and management
device as a post-meal value;

determining whether a difference between the flagged
post-meal glucose value and flagged pre-meal glucose
value is within about 50 mg/dl; and

notifying the user whenever the difference is greater than
about 50 mg/dlL and reminding the user to re-test in a
second retest time period.

17. The method of claim 16, in which the reminding com-

prises prompting the user to set a reminder.

18. The method of claim 16, further comprising notifying
the user of a normal message whenever the difference
between the flagged post-meal glucose value and flagged
pre-meal glucose value is less than about 50 mg/dL..

19. The method of claim 16, in which the flagging com-
prises selecting a type of flag from a menu of flags in which
the selected flag comprises an increased font size relative to
the unselected menu of flags.

20. An analyte measurement and management device com-
prising:

a housing having:

a biosensor port coupled to an analyte measurement unit

and configured to receive a biosensor;

a glucose measurement unit coupled to the biosensor port
to provide data regarding an amount of glucose mea-
sured in a user’s physiological fluid deposited on the
biosensor;

a communication output unit disposed on the housing;
and

a plurality of user interface buttons;

a processor coupled to the analyte measurement unit, a
memory, user interface buttons and communication
output unit; and

in which the processor is programmed to

(a) verify whether a most recent glucose measurement
was made within a first predetermined time period;

(b) query the user as to whether an insulin calculation
was utilized by the user in a third predetermined time
period and if true, warning the user that insulin may
still be physiologically active to the user in a situation
during which the user took insulin; and

(c) recommend an insulin bolus based on both carbohy-
drate coverage and glucose correction.

21. The method of claim 20, in which the third predeter-
mined time period comprises any value from about 3 hours to
about 5 hours.
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22. An analyte measurement and management device com-
prising:
a housing having:

abiosensor port coupled to an analyte measurement unit
and configured to receive a biosensor;

a glucose measurement unit coupled to the biosensor
port to provide data regarding an amount of glucose
measured in a user’s physiological fluid deposited on
the biosensor;

a communication output unit disposed on the housing;
and

a plurality of user interface buttons;

a processor coupled to the analyte measurement unit, a
memory, user interface buttons and communication
output unit; and

in which the processor is programmed to:

(a) verify whether a most recent glucose measurement
was made within a first predetermined time period;

(b) determine an insulin bolus for delivery to the user
based on at least one of the plurality of blood glucose
measurement values, insulin sensitivity of the user,
insulin to carbohydrate ratio, and target glucose
value; and

(c) remind the user to conduct a glucose measurement
within a second predetermined time period whenever
a glucose measurement from the user’s physiological
fluid indicates an abnormal glucose value.

23. An analyte measurement and management device com-
prising:
a housing having:

abiosensor port coupled to an analyte measurement unit
and configured to receive a biosensor;

a glucose measurement unit coupled to the biosensor
port to provide data regarding an amount of glucose
measured in a user’s physiological fluid deposited on
the biosensor;

a communication output unit disposed on the housing;
and

a plurality of user interface buttons;

a processor coupled to the analyte measurement unit, a
memory, user interface buttons and communication
output unit; and
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in which the processor is programmed to:

(a) flag a glucose measurement conducted by the user as
a fasting glucose measurement;

(b) in the event the flagged fasting glucose measurement
is less than a first threshold, remind the user to con-
duct another glucose measurement after a first retest
time period;

(c) in the event the flagged fasting glucose measurement
is greater than a second threshold, remind the user to
conduct another glucose measurement after a second
retest time period.

24. An analyte measurement and management device com-
prising:
a housing having:

abiosensor port coupled to an analyte measurement unit
and configured to receive a biosensor;

a glucose measurement unit coupled to the biosensor
port to provide data regarding an amount of glucose
measured in a user’s physiological fluid deposited on
the biosensor;

a communication output unit disposed on the housing;
and

a plurality of user interface buttons;

a processor coupled to the analyte measurement unit, a
memory, user interface buttons and communication
output unit; and

in which the processor is programmed to:

(a) flag the before meal glucose measurement in the
memory of the analyte measurement and manage-
ment device as a pre-meal glucose value;

(b) flag an after-meal glucose measurement in the
memory of the analyte measurement and manage-
ment device as a post-meal value;

(c) determine whether a difference between the flagged
post-meal glucose value and flagged pre-meal glu-
cose value is within about 50 mg/dL;

(d) notify the user whenever the difference is greater
than about 50 mg/dl; and

(e) remind the user to re-test in a second retest time
period.



