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Description
FIELD

[0001] This disclosure relates generally to a graphical user interface for a bolus calculator residing on a handheld
diabetes management device.

BACKGROUND

[0002] Diabetes mellitus, often referred to as diabetes, is a chronic condition in which a person has elevated blood
glucose levels that result from defects in the body’s ability to produce and/or use insulin. There are three main types of
diabetes. Type 1 diabetes usually strikes children and young adults, and may be autoimmune, genetic, and/or environ-
mental. 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 spontaneously after delivery.
[0003] In 2009, according to the World Health Organization, at least 220 million people worldwide suffer from diabetes.
In 2005, an estimated 1.1 million people died from diabetes. Its incidence is increasing rapidly, and it is estimated that
between 2005 and 2030, the number of deaths from diabetes will double. In the United States, nearly 24 million Americans
have diabetes with an estimated 25 percent of seniors age 60 and older being affected. The Centers for Disease Control
and Prevention forecast that 1 in 3 Americans born after 2000 will develop diabetes during their lifetime. The National
Diabetes Information Clearinghouse estimates that diabetes costs $132 billion in the United States alone every year.
Without treatment, diabetes can lead to severe complications such as heart disease, stroke, blindness, kidney failure,
amputations, and death related to pneumonia and flu.

[0004] Management of diabetes is complex as the level of blood glucose entering the bloodstream is dynamic. The
variation of insulin that controls the transport of glucose out of the bloodstream also complicates diabetes management.
Blood glucose levels are sensitive to diet and exercise, but also can be affected by sleep, stress, smoking, travel, illness,
menses, and other psychological and lifestyle factors unique to individual patients. The dynamic nature of blood glucose
and insulin, and all other factors affecting blood glucose, often require a person with diabetes to understand ongoing
patterns and forecast blood glucose levels (or at least understand the actions that raise or lower glucose in the body).
Therefore, therapy in the form of insulin or oral medications, or both, can be timed to maintain blood glucose levels in
an appropriate range.

[0005] Management of diabetes is often highly intrusive because of the need to consistently obtain reliable diagnostic
information, follow prescribed therapy, and manage lifestyle on a daily basis. Daily diagnostic information, such as blood
glucose, is typically obtained from a capillary blood sample with a lancing device and is then measured with a handheld
blood glucose meter. Interstitial glucose levels may be obtained from a continuous glucose sensor worn on the body.
Prescribed therapies may include insulin, oral medications, or both. Insulin can be delivered with a syringe, an insulin
pen, an ambulatory infusion pump, or a combination of such devices. With insulin therapy, determining the amount of
insulin to be injected can require forecasting meal composition of carbohydrates, fat and proteins along with effects of
exercise or other physiologic states. The management of lifestyle factors such as body weight, diet, and exercise can
significantly influence the type and effectiveness of a therapy.

[0006] Handheld diabetes management devices are commonly used to manage diabetes care of patients. In some
instances, these types of devices may be configured to provide insulin therapy recommendations. There is a need to
provide even more accurate insulin recommendations to the user based on various user inputs that take into account
current activities and a current health of the user, and which is also highly customizable by the user to thus enhance the
accuracy, convenience and efficiency of the device in generating a recommended bolus or a suggested carbohydrate
amount for the user. Moreover, during treatment more knowledgeable patients may wish to modify or override treatment
recommendations. Thus, there is a need for a more effective means for a patient to modify treatment recommendations.
[0007] The statements in this section merely provide background information related to the present disclosure and
may not constitute prior art.

[0008] Document US 2006/0047192 A1 discloses a system for recommending insulin bolus quantities to an insulin
user. The system comprises a display unit and a memory unit coupled to a control circuit. A user blood glucose target
is stored in the memory unit. The control circuit is programmed to receive the user’s current blood glucose value and
determine a recommended correction insulin bolus quantity if the current blood glucose value exceeds the blood glucose
target.

[0009] Document WO 2011/033509 A1 discloses devices, systems and methods for determining a recommend bolus
dose of a therapeutic fluid to be delivered to the body of a patient.

[0010] Document US 2008/0312585 A1 discloses a disease management system including an infusion and a remote
controller.
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SUMMARY

[0011] A computer implement method for determining a bolus recommendation which accounts for multiple health
events according to claim 1 and a handheld diabetes manager according to claim 10 are provided.

[0012] Aninsulinrecommendation is based in part on recent blood glucose measures. Upon receipt of a blood glucose
measure, a countdown timer is initiated. Before, the countdown timer expires, the insulin recommendation function is
enabled; whereas, the insulin recommendation function is disabled after the expiration of the countdown timer. The
countdown timer may be displayed on one or more user interfaces associated with the bolus calculator.

[0013] An insulin recommendation presented to the user includes a correction amount, a meal amount and a total
amount of insulin, where the correction amount is intended to lower a patient’s blood glucose level to a target value, the
meal amount is intended to compensate for carbohydrates consumed by the patient and the total amount is equal to a
sum of the correction amount and the meal amount. Adjustments made to the correction amount and the meal amount
are reflected in the total amount and vice versa.

[0014] Further areas of applicability will become apparent from the description provided herein. It should be understood
that the description and specific examples are intended for purposes of illustration only and are not intended to limit the
scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The following figures are selected embodiments of the handheld diabetes manager with enhanced data capa-
bility and related system embodiments and information.

FIG. 1 is a perspective view of one embodiment of a handheld diabetes bG management device in accordance with
the present disclosure;

FIG. 2 is a high level block diagram of various components and subsystems that may be incorporated in the device
shown in FIG. 1;

FIG. 3Ais an exemplary flowchartillustrating a preliminary configuration procedure for configuring the bolus calculator
module of the device shown in FIG. 1;

FIGS 3B-3E illustrate exemplary graphical user interfaces associated with obtaining a blood glucose measure using
the device;

FIG. 3F depicts an exemplary graphical user interface presenting user configured inputs to the bolus calculator;

FIG. 3G depicts an exemplary graphical user interface that enables a user to select specific health events to associate
with an insulin recommendation;

FIG. 3H depicts an exemplary graphical user interface that enables a user to enter a percentage that signifies a
cumulative effect of the associated health events on the insulin recommendation for the patient;

FIG. 31 depicts an exemplary graphical user interface that presents an insulin recommendation to the user;

FIG. 3J depicts an exemplary graphical user interface that enables a user to specify the type of bolus to be admin-
istered;

FIGS. 4A and 4B represent an exemplary flowchart illustrating operations that can be performed in computing a
total bolus using user defined health adjustment percentages by which the computed meal bolus and computed

correction bolus can be modified (by the user) before calculating a recommended total bolus;

FIG. 5 is an exemplary flowchart illustrating operations that can be performed by the device of FIG. 1 in calculating
a carbohydrate suggestion for the user;

FIG. 6is aflowchartillustrating exemplary operation performed by the device of FIG. 1 in computing the recommended
meal bolus with a user programmed health adjustment applied thereto;

FIG. 7 is a flowchart illustrating exemplary operations that can be performed in computing arecommended correction
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bolus with a health adjustment percentage set by the user;

FIG. 8 is a flowchart illustrating exemplary operations that can be performed by the device of FIG. 1 in computing
a currently allowed bG value;

FIG. 9 is a flowchart illustrating exemplary operations that can be performed by the device of FIG. 1 in computing
a correction delta bG value;

FIG. 10 is a flowchart illustrating exemplary operations that can be performed by the device of FIG. 1 in computing
a correction meal rise value;

FIGS. 11A and 11B are flowcharts illustrating exemplary operations that can be performed by the device of FIG. 1
in computing a working delta bG value based on an insulin history of the patient;

FIG. 12 is a flowchart illustrating exemplary operations that can be performed by the device of FIG. 1 in computing
a working delta bG value based on a carbohydrate history of the patient;

FIG. 13A and 13B are drawings illustrating an example of a lag time being incorporated to an action shape;

FIG. 14 is an activity diagram depicting exemplary functionality implemented by a bolus input screen of the bolus
calculator;

FIG. 15 is an activity diagram depicting exemplary functionality implemented by a health event adjustment screen
of the bolus calculator;

FIG. 16 is an activity diagram depicting exemplary functionality implemented by a bolus screen of the bolus calculator;
and

FIG. 17 is an activity diagram depicting exemplary functionality implemented by a bolus type screen of the bolus
calculator.

[0016] The drawings described herein are for illustrative purposes only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of the present disclosure. Corresponding reference numerals
indicate corresponding parts throughout the several views of the drawings.

DETAILED DESCRIPTION

[0017] ReferringtoFIG. 1,thereis shown a high level drawing of one embodiment of a handheld, diabetes management
device 10 that may be used in measuring the blood glucose (bG) of a patient and implementing a bolus calculation or
carbohydrate suggestion. Typically the device 10 includes a housing 12 that may contain user unit control switches 14
(e.g., ON/OFF), a touchscreen display 16, and a port 18 into which a bG test strip 20 may be inserted. The display 16
may display user selectable options for allowing the user to access a software driven menu 16a of various selections,
a selection 16b for allowing the user to enter bolus information, a selection 16¢ for enabling the user to enter carbohydrate
information for snacks or meals, and a selection 16d for allowing the user to enter information pertaining to health events
(e.g., meals, exercise, periods of stress, periodic physiological events such as a menstrual cycle, etc.) that may affect
the user’'s bG measurement being read by the device 10. Although the display 16 will be described herein as a touchscreen
input, it will be appreciated that any other suitable form of input for the display may be incorporated (e.g., buttons, mouse,
etc.). If a touchscreen display is not used, the user control switches 14 may need to include specific buttons or controls
by which the user is able to select various options and input markers needed to carry out the bolus calculation or
carbohydrate suggestion. It will be appreciated that the above is a high level description of the device 10, and in practice
the device may include additional controls, input ports, output ports, etc., as may be desired to even further enhance
the utility of the device 10 or its use with other components and devices (e.g., laptop computers, infusion pumps, etc.).
Accordingly, the above description of the device 10 should not be taken as limiting its construction or features in any way.
[0018] Referring to FIG. 2, a high level block diagram of the device 10 is shown. The device 10 can include a recharge-
able or non-rechargeable battery 21 for powering the various electronic components of the device 10. A processing
subsystem 22 (e.g., a microprocessor based subsystem) is included that receives information from a bG analyzer 24.
The bG analyzer 24 is located adjacent the port 18 of the housing 12 to permit the bG analyzer 24 to read the bG test
strip 20. The bG analyzer 24 can include a code key 24a that includes calibration information for the bG test strip 20
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being read. The processing subsystem 22 can also be in communication with a database 26 that is used to store bG
test values obtained from the bG analyzer 24 and other important health related information for the user. In particular,
the database 26 can include a subsection 26a for storing recommended bolus and carbohydrate advice history records
(hereinafter "advice history records") that are still active in their influence of current and future advice, and a section 26b
for storing medication (insulin), health, carbohydrate and bG related variables (e.g., insulin sensitivities of the user for
various time segments of the day) pertinent to the user. It will be appreciated that the database 26 will be formed by a
non-volatile memory. Further, the related variables such as the insulin sensitivities of the user can be stored as global
parameters and may not be in the advice history records.

[0019] The processing subsystem 22 can also be in communication with the display 16, the user control switches 14,
and one or more interfaces 28 for interfacing the device 10 to other external devices. The processing subsystem 22 can
also be in communication with a memory (such as a RAM) 30 for storing various types of information (e.g., meal and
bed times) that are input by the user, as well as any other information requiring temporary or permanent storage. However,
it will be appreciated that the database 26 and the memory 30 could be implemented in a single memory device (e.g.,
RAM) if desired, as indicated in phantom in FIG. 2. The processing subsystem 22 can be in communication with an
alarm generation subsystem 32 that is used to generate an alarm consisting of audible signals, tactile signals (e.g., a
vibration signal) or possibly even visual signals such as illuminated lights (e.g., LEDs) on the device 10. The processing
subsystem 22 can also receive inputs from a remote continuous glucose monitoring ("CGM") device 34 secured to the
user’s body such that device 10 is continually updated with glucose information for the user. Finally the processing
subsystem 22 can be in communication with a remote insulin infusion pump 36 (herein referred to as an "insulin pump
36") being worn by the user so that the device 10 is able to communicate bolus information to the insulin pump 36. By
"remote" it is meant that the CGM device 34 and the insulin pump 36 are each located outside of the device 10 but
otherwise still in communication with the device 10. It should be appreciated that the device 10 can communicate with
the insulin pump 36 either through a wired or wireless connection.

[0020] Thedevice 10 canbe used toimplement a non-transitory machine readable code, for example a bolus calculator
software module 22a (herein referred to as "bolus calculator 22a"), that is run by the processing subsystem 22. The
bolus calculator 22a can be formed as a single module or as a collection of independent modules that run concurrently
on the processing subsystem 22. The processing subsystem 22, working in connection with the bolus calculator 223,
receives a wide variety of userinputs applied by the user through the touchscreen display 16 to generate a recommended
correction bolus, arecommended meal bolus, arecommended total bolus, orwhen appropriate a suggested carbohydrate
amount. The suggested carbohydrate amount may be provided in response to the detection by the device 10 of a
hypoglycemic bG test value. The operations and capabilities of the device 10 will be explained in detail in the following
paragraphs. The device 10 significantly enhances the convenience and ease of use to the user through the implementation
of a plurality of customizable inputs that enable the user to program the device 10 with unique health information pertinent
to the user. More specifically, the device 10 allows the user to program the device 10 with health information which even
more completely enables the device 10 to take into account unique health conditions affecting the user, as well as regular
occurring and non-regular occurring health events that could otherwise have an impact on the bolus and carbohydrate
calculations made by the device 10.

[0021] In an example embodiment, the bolus calculator 22a is configured to generate advice history records which
are indicative of the bolus and carbohydrate calculations and bolus recommendations made by the device 10. The bolus
calculator 22a may be further configured to include data indicative of a patient’s adherence or variance from the recom-
mendations in the advice history records. In some embodiments, an advice history record can include a plurality of fields,
including a time field that defines a time of the advice history record, a test flag field, a record content field indicating
one or more types of events defined in the advice history record, and one or more fields defining values corresponding
to the events indicated in the record content field.

[0022] In an exemplary embodiment, the advice history record includes a time field. The time field denotes a time
corresponding to the advice history record. The time can include values indicating a year, a month, a day, an hour, and
a minute of the advice history record. It should be appreciated that the time field can be divided into a plurality of subfields
for each of the values. When a new advice history record is generated, the time at which the advice history record was
generated populates the time field.

[0023] Inan exemplary embodiment, the test flag field indicates results of one or more tests. The test field may include
test flags corresponding to the one or more tests. As should be appreciated, a test flag can be a bit that is set to 1 if the
result is true and 0 if the result is false. The test flags can include a Hl test flag that indicates whether a bG concentration
value is outside of an upper range of values that can be displayed by the device 10. When the HI value is set to 1, the
Hl test flag indicates that a bG concentration value in above the range of bG concentration values that can be displayed
by the device 10. The test flags can further include a LO test flag. When the LO test flag is set to 1, the LO test flag
indicates that the bG concentration value is below the range of values that can be displayed by the device 10. The test
flags can also include a HYPO test flag. When the HYPO test flag is set to 1, the HYPO test flag indicates that the bG
concentration value of the patient corresponds to a hypoglycemic state or is below the lower end of a target range. It is
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appreciated that the test field may include additional test flags.

[0024] As mentioned, the record content field indicates one or more types of events defined in the advice history record
or that certain conditions relating to the events were met. The different types of events can include a blood glucose
concentration, a carbohydrate amount associated with food intake of the patient, a health percentage value selected by
the user, an insulin amount was recommended to the patient, a confirmation that insulin was administered to the patient,
a confirmation that a bolus recommendation was accepted by the patient, an indication that a correction bolus was
administered, and an indication that a meal bolus was recommended to the patient. As should be appreciated, if one or
more events are indicated in the record content field of the advice history record, the corresponding fields in the advice
history record are populated with values.

[0025] Inanexemplary embodiment, the advice history record includes a bG concentration field. The bG concentration
field is populated with a valid value when the record content field indicates that a bG concentration value has been
associated with the advice history record. The bG concentration value indicates a bG concentration value from a bG
measurement performed by the device 10 or was otherwise provided by the patient. It should be appreciated that the
bG concentration value can be represented in mg/dL or mmol/L.

[0026] Inanexemplary embodiment, the advice history record includes a carbohydrate amountfield. The carbohydrate
amount field is populated with a valid value when the record content field indicates that a carbohydrate amount value
has been associated with the advice history record. A carbohydrate amount value is an amount of carbohydrates that
a patient consumed in a recent food intake. As will be discussed in further detail below the carbohydrate amount value
can be greater than or less than a "snack size" threshold. When the carbohydrate amount value is greater than the
"snack size" threshold the food intake is considered a meal as opposed to a snack. The carbohydrate value can be
provided by the patient via the user interface of the device 10 and can be represented, for example in grams.

[0027] In an exemplary embodiment, the advice history record includes a health percentage amount. The health
percentage amount field is populated with a valid value when the record content field indicates that one or more health
percentages have been associated with the advice history record. As discussed above, the user can enter different
health events, e.g., exercise, periods of stress, and periodic physiological events such as a menstrual cycle or a custom
health event. The patient or another user can provide percentages representing an amount of effect that the health event
has on increasing or decreasing the bG concentration (or insulin need) of the patient.

[0028] In an exemplary embodiment, the advice history record includes a correction bolus field. The correction bolus
field is populated with a valid value when the record content field indicates that a non-null correction bolus amount has
been associated with the advice history record. The correction bolus amount indicates a bolus amount selected by a
patient to either decrease or increase a bG concentration value. A negative bolus amount corresponds to a scenario
where the patient’s bG concentration is below a target bG value and a positive bolus amount corresponds to a scenario
where the patient’'s bG concentration is above the target bG value. It is noted that in some embodiments, the correction
bolus field is populated when the user overrides a correction bolus recommendation provided by the bolus calculator 22a.
[0029] In an exemplary embodiment, the advice history record includes a meal bolus field. The meal bolus field is
populated with a valid value when the record content field indicates that a non-null meal bolus amount has been associated
with the advice history record. The meal bolus amount indicates a bolus amount selected by a patient to offset the effects
of a meal, e.g., carbohydrate intake. In some embodiments, the meal bolus field is populated when the user overrides
a meal bolus recommendation provided by the bolus calculator 22a.

[0030] In an exemplary embodiment, the advice history record includes a confirmed correction bolus field. The con-
firmed correction bolus field is populated with a valid value when the record content field indicates that a confirmed
insulin amount and a non-null correction bolus amount has been associated with the advice history record. The confirmed
correction bolus amount indicates a bolus amount that was delivered to the patient by an insulin pump 36 in response
to a patient-saved correction bolus.

[0031] In an exemplary embodiment, the advice history record includes a confirmed meal bolus field. The confirmed
meal bolus field is populated with a valid value when the record content field indicates that a confirmed insulin amount
and a non-null meal bolus amount have been associated with the advice history record. The confirmed meal bolus
amount indicates a bolus amount that was delivered to the patient by an insulin pump 36 in response to a patient-saved
meal bolus.

[0032] It should be appreciated that the advice history record may include variations of the fields described above or
alternative or additional fields. The fields of the advice history record provided are provided for example only and not
intended to be limiting.

[0033] In some embodiments, the advice history record may include one or more different parameter values relating
to events defined in the advice history record. For example, the advice history record may include a target value, a meal
rise value, an offset time, and an acting time value. The target value is a target bG level of the patient. The target value
can be represented as a function of an upper and lower limit for the patient’s bG levels. The meal rise value is an amount
by which the bG level of a patient may increase with respect to the target value as a result of a carbohydrate intake. In
some embodiments, the meal rise value is a function of time and the administration of insulin, such that the meal rise
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remains constant for a first predetermined amount of time after the patient is administered insulin, i.e., offset time, and
then decreases linearly after the first predetermined amount of time. The total amount of time that a dose of insulin has
an effect on the bG levels of a patient is the acting time. As will be discussed later, if the meal rise value as a result of
the effect of a dose of insulin is graphed, the result is referred to as an action shape. In some embodiments, the action
shape is a trapezoid, such that the offset time defines the shorter base and the acting time defines the longer base.
Other parameters that may be included in the advice history record may include a carb ratio value, an insulin sensitivity
value, and a snack size value; such parameters can be impacted by the time of day. The parameter values may be
provided by a user such as the patient or a treating physician of the patient. The parameter values can be uploaded by
a configuration device or provided via the touch display 16 of the device 10. The parameter values are utilized by the
bolus calculator 22a to determine bolus recommendations for the patient.

[0034] Referringto FIG. 3A, a flowchart 100 illustrates an exemplary preliminary configuration procedure that the user
can perform to configure the various inputs needed to tailor the device 10 to the requirements of the user. At operation
102 the user can define the insulin type that she/he is using, as well as the "acting time" and "offset time" associated
with the specified insulin. The user also sets a snack size at operation 104. Any carbohydrate amount greater than the
snack size that the user enters into the device 10 will be considered as a "meal" by the device 10. A meal rise glucose
amplitude (expressed in bG units) is also defined by the user at operation 105. At operation 106 the user can define the
various time blocks for a twenty four hour period. In one exemplary implementation the user may define up to eight
contiguous time blocks during a twenty four hour period. However, it will be appreciated that a greater or lesser number
of time blocks could be provided for. Since the user’s insulin sensitivity will be assumed to vary over the course of the
day, the user can set a different insulin sensitivity value for each time block, as indicated at operation 108. At operation
110 the user can set a carbohydrate ratio ("carb ratio") for each time block as well, as this ratio can be assumed to vary
for different users throughout the course of a day. At operation 112 the user can set a bG target range for each time
block, as this range is also presumed to vary slightly over the course of a day. The bG target range is made up of an
upper target bG value and a lower target bG value which define the upper and lower bounds, respectively, of the bG
target range. It will also be appreciated that the processing subsystem 22 operates to consider an action shape of a
previously taken correction bolus, where the action shape is defined by a bG lowering potential of the previously taken
correction bolus, as well as the offset time and the acting time of the insulin associated with the previously taken correction
bolus. The action shape is considered by the processing subsystem 22 when generating a new bolus recommendation,
and will be discussed in greater detail below.

[0035] At operation 114 the user labels each one of up to n different health events with a label using the touchscreen
display 16 and assigns a percentage bG adjustment for each labeled health event. It is a valuable feature of the device
10 that the user is able to program these various percentage adjustments for each of a plurality of user defined health
events that the user knows in advance will affect her/his bG test values. For example, the user may program the device
with different bG percentage adjustment values for health events such as "exercise", "illness", "stress", or even for
recurring conditions such as a menstrual cycle. The precise percentages selected by the user for each user defined
health event can be based on past history and experience of the user or based in part on the advice of a health care
professional who is helping the user to manage her/his blood glucose levels. As one example, if the user knows from
experience that an exercise event performed right after a meal will reduce a needed meal bolus by about 20%, then the
user may enter "-20" in a displayed field on the display 16. The processing subsystem 22 will thereafter use this 20%
reduction in calculating the meal bolus and the correction bolus when the exercise event has been selected. These
features will be defined in greater detail in the following paragraphs.

[0036] Figures 3B-3E illustrate an exemplary graphical user interface associated with the diabetes management device
10. From a main menu, the user may select a meter menu to perform functions associated with taking a blood glucose
measure. An exemplary meter menu 120 is shown in Figure 3B. Selections available on the meter menu may include
conducting a blood glucose test 121, configuring warning limits 122, or setting test reminders 123. The diabetes man-
agement device 10 may be pre-configured with different types of test reminders. Pre-configured test reminders may
include an after meal test reminder, an after high blood glucose measure reminder and an after low blood glucose
measure reminder. Exemplary user interfaces for these test reminders are shown in Figures 3C-3E, respectively. It is
also envisioned that the diabetes management device 10 can support user defined test reminders.

[0037] Following a meal or in connection with other types of health events, the user may seek bolus recommendation
or bolus advice. Upon requesting bolus advice, the user is presented with a Bolus Input screen 140 as shown in Figure
3F. The Bolus Input screen 140 presents a listing of items which may serve as input to the bolus calculator. Exemplary
items may include but are not limited to a blood glucose measure 141, meal time indicator 142, carbohydrate value 143,
health event selections 144, basal insulin amount 145, and a user provided note 146. Selection of an item navigates to
another screen which enables the user to input the item.

[0038] Figure 3G illustrates a Health Event Selection screen 150 that enables the user to select specific health events
to associate with an insulin recommendation. In an exemplary embodiment, differenttypes of health events are presented
for selection by the user. The user can select one of the boxes 152, which will mark just-obtained bG test value with the
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user programmed specific health event. The user can also adjust the percentage adjustment associated with each
specific health event. When an insulin recommendation is requested or otherwise computed, the value of the insulin
recommendation is adjusted in accordance with the specified adjustment percentage.

[0039] In some instances, the user may associate more than one health event with a blood glucose measure. When
a request is made for an insulin recommendation, the bolus calculator first determines how many events are associated
with the blood glucose measure. If more than one health event is associated with the blood glucose measure, the user
is prompted for further input. In one embodiment, the user is presented with a Health Event Adjustment screen 160 as
shown in Figure 3H. Of note, an icon for each associated health event is displayed on the Health Event Adjustment
screen as indicated at 162. Rather than adjust an insulin recommendation individually for each health event, the user
specifies a percentage that signifies a cumulative effect of the associated health events on the insulin of the patient. The
value of the insulin recommendation is then adjusted in accordance with the designated percentage. An exemplary
computation of an insulin recommendation is further described below.

[0040] Before proceeding with insulin administration, the insulin recommendation is presented to the user as shown
in Figure 3I. More specifically, the insulin recommendation is comprised of three components: a correction amount 171,
a meal amount 172 and a total amount 173 of insulin. As further explained below, the correction amount 171 is intended
to lower a patient’s blood glucose level to a target value; whereas, the meal amount 172 is intended to compensate for
carbohydrates consumed by the patient. The total amount 173 is equal to the sum of the correction amount and the
meal amount. The recommended amounts may be adjusted by the user. In addition, the user may select how the bolus
insulin is to be delivered as indicated at 175. Selection of the bolus type navigates the user to a Bolus Type Selection
screen 180 as shown in Figure 3J. Additional functionality associated with the bolus advice screens is further described
below in relation to Figures 14-17.

[0041] Referring now to FIGS. 4A and 4B, a flowchart 200 is shown of exemplary operations that can be performed
by the device 10 in determining a total bolus recommendation for the user that takes into account the configuration
programmed into the device 10 by the user. At operation 202 an initialization operation is performed to set the record
contents of the processing subsystem 22 to "0". At operation 204 the processing subsystem 22 obtains the most current
record stored in the database 26 and checks at operation 206 to determine if it has an associated bG test value. If not,
then at operation 208 the maximum allowed bG value is computed and displayed to the user. At operation 210 the
processing subsystem 22 determines the current time block. At operation 212 the processing subsystem 22 checks to
determine if the user has selected more than one health event option and, if the user has selected more than one option,
arequest is made on the display 16 for the user to enter a custom percentage value, as indicated at operation 214, that
will be applied to subsequent meal bolus and correction bolus calculations. At operation 216 the processing subsystem
22 willcompute the meal bolus and apply the selected health event adjustment defined by the user (if any such adjustment
has been selected by the user). At operation 218 the processing subsystem 22 will compute the total bolus. At operation
220the processing subsystem 22 will update and store the output along with the record in the database 26 at operation 222.
[0042] Referring further to FIGS. 4A and 4B, if the check at operation 206 reveals that there is a bG value associated
with the most current record, then a check is made at operation 224 to see if the "HI" test flag of the record is set,
indicating a bG reading that is above a display limit of the device 10, and which therefore will not be used to calculate
arecommended correction bolus. If this check provides a "Yes" answer, then after the display of an appropriate warning
at operation 225 for a HI bG reading, operations 208-222 may be performed to obtain only a recommendation for a meal
bolus. If the check at operation 224 produces a "No" answer, then a check is made to determine if the "LO" or "HYPO"
test flags are set for the most current record (Advice Record_IN), as indicated at operation 226. This is an extra check
to prevent the recommendation of a bolus in either a hypoglycemic condition or with a bG reading below the display limit
of the device 10. In the event of a "Yes" answer, the routine of flowchart 200 ends (and flowchart 300 shown in Figure
5 begins for calculating a carbohydrate suggestion). If the check at operation 226 produces a "No" answer, then at
operation 228 in FIG. 4B the processing subsystem 22 computes the maximum allowed bG value and displays it to the
user on the display 16.

[0043] Continuing in FIG. 4B, at operation 230 the processing subsystem 22 determines the current user defined time
block. At operation 232 the processing subsystem 22 checks to determine if the user has selected more than one health
event option and, if the user has selected more than one option, a request is made on the display 16 for the user to enter
a custom percentage value, as indicated at operation 234, that will be applied to the correction bolus calculation at
operation 236. At operation 236 the processing subsystem 22 will compute the correction bolus and apply the selected
health event adjustment defined by the user (if any such adjustment has been selected by the user). Operations 216-222
from FIG. 4A will then be applied. If the check at operation 232 produces a "No" answer, the operation 236 will be
performed using the user set health event adjustment.

[0044] Turningto FIG.5, aflowchart 300 is shown illustrating exemplary operations to show a carbohydrate suggestion
can be calculated using the device 10 (this flow occurs based on the "Yes" path at operation 226 in Figure 4A). At
operation 302 an initialization procedure is performed to ensure that any pre-existing data that may be present in the
output contents of the processing subsystem 22 is cleared. The most current record is then obtained at operation 304.
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At operation 306 a check is made to determine if the HYPO test flag of the most current record is set, indicating a
hypoglycemic condition for the current bG test value being analyzed. If so, the processing subsystem 22 computes the
carbohydrate ("carb") ratio at operation 308 in the traditional manner. At operation 310 the insulin sensitivity is calculated
in the traditional manner. At operation 312 the currently allowed bG is computed, which is described in greater detail
below. At operation 314 the current delta bG is computed by subtracting the currently allowed bG from the most current
record bG concentration. So in effect, operation 314 allows a previously taken correction bolus, which would operate to
lower the user’s bG, to be factored into the equation for determining the current delta bG. At operation 316 the current
delta bG is converted into a carbohydrate suggestion using the insulin sensitivity and by the carbohydrate ratio factors.
At operation 318 the outputs of carbohydrate suggestion and current delta bG are stored. The carbohydrate suggestion
may be subsequently provided to the user as part of a bolus recommendation. Furthermore, the carbohydrate suggestion
value may be used as a default value on an interface that captures a user input for the amount of carbs consumed.
[0045] Referring now to FIG. 6, a flowchart 400 is shown illustrating one exemplary manner of computing a meal bolus
with a health event adjustment (this flow is called out at operation 216 of Figure 4B). At operation 402 an initialization
is performed to set the recommended meal bolus to a known value. At operation 404 a check is made to determine if
the most current record retrieved by the processing subsystem 22 from the database 26 has a carbohydrate amount
available for use in the following calculations. A time out may be used to limit the amount of time that the carb value is
available for use. If the answer is "Yes", then at operation 406 a check is made to ensure that the denominator of the
carbohydrate ratiois not "0". If itis not, then at operation 408 a bit will be set for the output being created by the processing
subsystem 22 to indicate a recommended meal bolus is associated with it. At operation 410 the working meal bolus is
calculated. At operation 412 a check is made if a health event adjustment percentage is set in the most current record.
If so, then at operation 414 a working health percentage is set equal to the health percentage contained in the most
current record, and the recommended meal bolus is calculated at operation 414 using this working health percentage.
For example, if the user has indicated "-20" in her/his percentage adjustment for the associated health event, then
operation 414 uses this information to convert the "-20" to 80%, and the 80% figure is used to modify the working meal
bolus to come up with the recommended meal bolus. Thus, in this example the recommended meal bolus would be
reduced by 20%. At operation 418 the recommended meal bolus output just created by the processing subsystem 22
is saved in the log records portion 26a of the database 26.

[0046] If the check at operation 412 indicates that no health percentage adjustment is indicated in the most current
record, then the working health adjustment percentage is set equal to zero at operation 416 and then operations 414
and 418 are repeated. Ifin operation 404 itis understood that there is no carbohydrate amount from which a recommended
meal bolus can be calculated, the recommended meal bolus of zero is simply saved at operation 418. If the denominator
of the carbohydrate ratio of the most current record is found to be "0" at operation 406, then the routine ends with an
error condition.

[0047] Referring to FIG. 7, there is shown an exemplary flowchart 500 setting forth operations that can be performed
in computing a correction bolus, taking into account a percentage health adjustmentinputby the user. It will be appreciated
that the operations of flowchart 500 are called by operation 236 in Figure 4B.

[0048] Atoperation 502 the recommended correction bolus is initialized to a known value. At operation 504 the working
bG correction bolus is calculated from the current delta bG (computed from the current bG value, the target bG, the most
recent meal and/or previous correction records), and the insulin sensitivity from the most current record. At operation
506 any health adjustment percentage present in the most current record is applied to the working health percentage.
Again, if the user has specified "None" when selecting a health adjustment percentage for the bG test value associated
with the most current record, then the working health percentage will not be modified by any percentage value. At
operation 508 the recommended correction bolus is obtained by modifying the working bG correction bolus by the health
percentage adjustment. Thus, if the user had set the health adjustment percentage for the bG test value associated with
the most current record to "-25", then the calculation at operation 508 would multiply the working bG correction bolus
by 75%. The output with the newly calculated recommended correction bolus is then saved to the database history
logbook records 26a at operation 510.

[0049] In calculating the correction delta bG, an advantage of the device 10 is that the working delta bG is allowed to
be a negative value. This allows a portion of any correction to be removed from the newly calculated correction delta
bG, such as if the user had previously taken some carbohydrates to compensate for a LO or HYPO bG value, to be
factoredinto the newly calculated correction delta bG. Another advantage is that for computing a carbohydrate suggestion
for the user, the recommendations can be calculated to the currently allowed bG value rather than to the center of the
bG target range.

[0050] As was discussed with respect to FIG. 5, a currently allowed bG value is computed at operation 312. Similarly,
a currently allowed bG value is computed at operation 504 of FIG. 7. In some embodiments, the bolus calculator 22a
computes the currently allowed bG value based on whether the current bG measurement of the patient is less than the
target bG value of the patient. FIG. 8 illustrates an example method 600 for computing the currently allowed bG value.
The currently allowed bG value is indicative of a value that a patient’s bG value may increase to at a current time without
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requiring correction bolus. As should be appreciated the method 600 may be executed by the processing subsystem
22 of the device 10 and in particular, can be implemented as part of the bolus calculator 22a. For purposes of explanation,
the method 600 is explained as being performed by the bolus calculator 22a.

[0051] At operation 610, the bolus calculator 22a computes a correction delta bG value. The correction delta bG value
is indicative of an aggregated bG lowering effect of the events defined in the one or more active advice history records
of the patient. An example method for determining the correction delta bG value is described in further detail below and
with respect to FIG. 9.

[0052] At operation 612, the bolus calculator 22a computes a target bG value. In some embodiments, the target bG
value is determined as an average of the upper target bG value and the lower target bG value. The upper target bG
value and the lower target bG value can be provided to the device 10 by the patient or another user such as the treating
physician. Further, the upper target bG value and lower target bG value may be stored in the advice history records.
Alternatively, the target bG value can be manually entered by a user.

[0053] At operation 614, the bolus calculator 22a receives the current bG measurement value. As discussed above,
the current bG measurement value can be determined when the patient provides a blood sample and the blood sample
is analyzed by the device 10.

[0054] At operation 616, the bolus calculator 22a determines a correction meal rise value based on a specific advice
history record of the plurality of advice history records. As will be discussed below, the specific advice history record
that is used can include: i) an event corresponding to the patient eating a meal that is greater than a snack size, ii) an
event corresponding to a meal bolus amount, andiii) an event corresponding to the patient or an insulin pump 36 verifying
that insulin was actually administered to the patient. The correction meal rise value indicates an amount the bG level of
the patient can increase as a result of a meal eaten by the patient and with respect to the target bG value without requiring
an additional correction bolus. An example technique for determining the correction meal rise value is discussed in
greater detail below and with respect to FIG. 10.

[0055] At operation 618, the bolus calculator 22a determines a maximum allowed bG value. The maximum allowed
bG value indicates the maximum value for the patient's bG measurement before recommending a correction bolus to
the patient. In some embodiments, the maximum bG value can be determined by summing the target bG value, the
correction delta bG value, and the correction meal rise value.

[0056] At operation 620, the bolus calculator 22a compares the current bG measurement value with the target bG
value. If the bolus calculator 22a determines that the current bG measurement value is greater than the target bG value,
the bolus calculator sets the currently allowed bG value equal to the maximum allowed bG value, as shown at operation
622. If the bolus calculator 22a determines that the current bG measurement value is less than the target value, the
bolus calculator 22a sets the currently allowed bG value equal to the sum of the target bG value and the correction delta
bG value, as shown at operation 624. At operation 626, the bolus calculator 22a stores the currently allowed bG value
and maximum allowed bG value.

[0057] It should be appreciated that the exemplary method 600 is provided for example only. Variations of the method
600 are contemplated and are within the scope of the disclosure. Further, the ordering of the operations are not intended
to be limiting and different orderings are contemplated and within the scope of the disclosure.

[0058] As was previously discussed, the bolus calculator 22a determines a correction delta bG value. The correction
delta bG value indicates an aggregated bG lowering effect of the events defined in the advice history records. Put another
way, the correction delta bG value indicates the overall lowering effect of the insulin that is still active in the patient’s
body. In some embodiments, the bolus calculator 22a analyzes the active advice history records from the oldest active
advice history record to the most recent active advice history record to determine the aggregated bG lowering effect of
the events defined therein. FIG. 9 illustrates an exemplary method 700 for determining the correction delta bG value.
For purposes of explanation, the method 700 is described as being performed by the bolus calculator 22a.

[0059] At operation 710, the bolus calculator 22a retrieves the plurality of active advice history records. As previously
described, the plurality of active advice history records are the advice history records defining events that are still affecting
the patient’s bG levels. For example, if an event defined in an advice history record is a correction bolus that was
administered three hours prior to the current time and the active time of the insulin dose was three or more hours, the
advice history record would be included in the plurality of active advice history records. Conversely, an advice history
record corresponding to 48 hours prior to the current time, the advice history record would not be included in the plurality
of active advice history records. At operation 712, the bolus calculator 22a selects the oldest advice history record of
the plurality of active advice history records.

[0060] At operation 714, the bolus calculator 22a determines whether either of the HYPO test flag or the LO test flag
in the selected advice history record is set to 1. If so, the bolus calculator 22a determines a working delta bG value
based on a carbohydrate intake of the patient defined in the advice history record, as shown at operation 716. If neither
the HYPO test flag or the LO test flag are set to 1 in the selected advice history record, the bolus calculator 22a determines
the working delta bG value based on an insulin that was administered to the patient at a time corresponding to the
selected active history record, as shown at operation 718. The working delta bG value is the amount by which the
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patient’s bG level is currently decreased or increased by as a result of the events defined in the selected advice history
record.

[0061] At operation 720, the bolus calculator 22a determines the amount of time that has lapsed since the selected
advice history record was generated. As discussed, the advice history record includes a time corresponding to the advice
history record. The bolus calculator 22a utilizes the time defined in the advice history record to determine the amount
of time that has lapsed since the advice history record was generated.

[0062] At operation 722, the bolus calculator 22a determines whether the amount of time that has lapsed since the
advice history record was generated is greater than the offset time defined in the advice history record. If the amount of
time is less than the offset time, then the bolus calculator 22a increments the correction delta bG value by the full amount
of the working delta bG value, as shown at operation 724. If the amount of time is greater than the offset time, the bolus
calculator 22a increments the correction delta bG value by the result of a predetermined formula, as shown at operation
726. For example, in some embodiments the correction delta bG value is incremented by the amount:

WorkingDeltabG
Acting _Time— Offset _Time

X (Acting _Time —Time)

Where Acting_Time is the duration during which events defined in the selected advice history record effects the bG level
of a patient, Offset_Time is the duration during which the full effect of events defined in the selected advice history record
apply, and Time is the difference between the current time and the time when the advice history record was generated.
As should be appreciated, the differences in time, e.g., Acting_Time-Offset_Time and Acting_Time-Time may be rep-
resented in minutes or seconds. Furthermore, Acting_Time and Offset_Time may be defined in the selected active
history record.

[0063] At operation 728, the bolus calculator 22a compares the running total of the correction delta bG value to a
predetermined threshold, e.g., 0. As should be appreciated, the bolus calculator 22a aggregates the total effect of bG
influencing events defined in the plurality of active advice history records to calculate the correction delta bG. At each
iteration, e.g., after analyzing another active advice history record, if the running total is less than 0, the bolus calculator
22a sets the running total for the correction delta bG to 0 at operation 730. Otherwise, the running total for the correction
delta bG is not altered.

[0064] At operation 732, the bolus calculator 22a determines whether there are any remaining active advice history
records remaining in the plurality of active advice history records left to analyze. If so, the bolus calculator 22a obtains
the next advice history record, as shown at operation 734, and repeats the operations described above. Else, the bolus
calculator 22a stops the routine and stores the aggregated correction delta bG value.

[0065] It is appreciated that the foregoing method 700 is provided for example only and not intended to be limiting.
Other techniques for determining the correction delta bG value are contemplated and are within the scope of the dis-
closure.

[0066] As described above, the bolus calculator 22a is configured to determine a correction meal rise value, which is
indicative of an amount the bG level of the patient can increase with respect to the target bG value without requiring a
meal bolus. In some embodiments, the bolus calculator 22a analyzes the active advice history records to select the most
recent relevant active advice history record. Using the selected active advice history record, the bolus calculator 22a
determines the amount of time that has lapsed since the record was generated to determine the correction meal rise
value.FIG. 10illustrates an example method 800 for determining a correction meal rise value. For purposes of explanation,
the method 800 is explained as being executed by the bolus calculator 22a.

[0067] At operation 810, the bolus calculator 22a obtains the plurality of active advice history records. As described
previously, the plurality of active advice history records are the advice history records that were generated within an
acting time. That is, the events defined in the advice history record may be still influencing the bG measurements of a
patient. At operation 812, the bolus calculator 22a selects the most recent advice history record.

[0068] At operation 814, the bolus calculator 22a analyzes the selected advice history record to determine whether
the advice history record includes: i) an event corresponding to the patient eating a meal that is greater than a snack
size, ii) an event corresponding to a meal bolus amount, and iii) an event corresponding to the patient or an insulin pump
36 verifying that insulin was actually administered to the patient.

[0069] If one or more of the conditions are not met, the bolus calculator 22a obtains the next most recent advice history
record, as shown at operation 816. If all of the above-identified conditions are met, the bolus calculator 22a determines
the time of the selected advice history record, as shown at operation 818. It is noted that if the bolus calculator 22a
cannot identify a record meeting the above-stated criteria, the method ends and the meal rise value is set equal to 0.
[0070] At operation 820, the bolus calculator 22a determines the amount of time that has lapsed since the selected
advice history record was generated. At operation 822, the bolus calculator 22a determines whether the amount of time
that has lapsed is less than the offset time defined in the selected advice history record. If the amount of time is less
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than the offset time, the correction meal rise value is set equal to the full amount of the meal rise value, as indicated in
the action shape defining meal rise values, as shown at operation 824. As discussed, the values of the action shape
may be entered by a user such as the patient or a treating physician. If, however the amount of time is greater than the
offset time, the bolus calculator 22a sets the correction meal rise value equal to an adjusted meal rise value, as shown
at 826. In some embodiments, the bolus calculator 22a sets the correction meal rise value equal to the result of a
predetermined formula, as shown at 826. For example, the adjusted meal rise value can be set equal to the result of
the following formula:

Meal _Rise
Acting _Time — Offset _Time

X (Acting _Time —Time)

where Meal_Rise is the full meal rise value defined in the action shape corresponding to the selected advice history
record, Acting_Time is the duration during which the selected advice history record effect the bG level of a patient,
Offset_Time is the duration during which the full effect of the events defined in the selected advice history record apply,
and Time is the amount of time since the selected advice history record was generated. Acting_Time and Offset_Time
may be defined in the selected active history record. At operation 828, the correction meal rise value is stored.

[0071] It is appreciated that the foregoing method 800 is provided for example only and not intended to be limiting.
Other techniques for determining the correction meal rise value are contemplated and are within the scope of the
disclosure.

[0072] As previously discussed with respect to FIG. 9, when the bolus calculator 22a is determining the working
correction delta bG value for a particular advice history record, the bolus calculator 22a determines whether the HYPO
or LO test flag is set to true. If neither flag is set, the bolus calculator determines the working delta bG value based on
the insulin history of the patient. FIGS. 11A and 11B together illustrate an example method 900 for determining the
working delta bG value based on the insulin history the patient.

[0073] At operation 910, the bolus calculator 22a obtains the advice history record for which the working correction
delta bG value is being calculated. At operation 912, the bolus calculator 22a determines whether the events defined in
the advice history record include a confirmation that insulin was administered to the patient by an insulin pump 36. If so,
aworking correction bolus value is set equal to the confirmed correction bolus value identified in the advice history record
and a working meal bolus value is set equal to the confirmed meal bolus value identified in the advice history record, as
shown at operations 914 and 916, respectively. If there was no confirmed insulin defined in the advice history record,
the bolus calculator 22a sets the working correction bolus value equal to the user selected correction bolus value identified
in the advice history record and the working meal bolus value equal to the user selected meal bolus value, as shown at
operations 918 and 920, respectively.

[0074] Atoperation 922, the bolus calculator 22a determines whether the health percentage value defined in the advice
history record is defined. If a health percentage value is defined, the working correction bolus is set equal to:

Working CorrectionBolus
1+ HealthPercentage

where WorkingCorrectionBolus is the working correction bolus value as determined above and HealthPercentage is the
health percentage value defined in the advice history record, as shown at operation 924. It is appreciated that the health
percentage value can be a decimal representation of the percentage. Further, at operation 926, the working meal
correction bolus value is set equal to:

WorkingMealBolus
1+ HealthPercentage

where WorkingMealBolus is the working correction bolus value determined above. It is appreciated that the health
percentage value can be a decimal representation of the percentage. If at operation 922, a health percentage is not
defined, the working correction bolus and the working meal bolus values are left unchanged.

[0075] At operation 928, the bolus calculator 22a determines whether the working correction bG value is equal to 0.
If so, the bolus calculator 22a sets the working delta bG value equal to 0, as shown at operation 930, and the process
returns the working delta bG value.
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[0076] If the working correction bG value is not equal to 0, the bolus calculator 22a determines whether the sum of
the working correction bolus value and the working meal bolus value is less than 0, as shown at operation 930. If so,
the bolus calculator 22a, as shown at operation 932, calculates the working delta bG value according to:

. ivirvh
Working _ Delta _bG _value = —1xWorkingMealBolus x( InsulinSensitivitybG ]

InsulinSensitivitylnsulin

where WorkingMealBolus is the working meal bolus value determined above, and InsulinSensitivitybG and InsulinSen-
sitivitylnsulin are predetermined values provided by the patient or another user in the advice history record. Once the
working delta bG value is determined the method 900 ends.

[0077] If, however, the sum of the working correction bolus value and the working meal bolus value is not less than
0, the bolus calculator 22a determines whether the patient had accepted the bolus recommendation identified in the
advice history record, as shown at operation 934. If so, at operation 936 the bolus calculator 22a determines the working
delta bG value according to:

Working _ Delta _bG _value = bG _Concentration — Currently _ Allowed _bG

where bG_Concentration is the measured bG concentration value identified in the advice history record and the
Currently_Allowed_bG is the currently allowed bG value in the advice history record, the calculation of which was
described in greater detail above. If the advice history record does not indicate that the bolus recommendation was
accepted, at operation 938 the bolus calculator 22a determines the working delta bG value according to:

InsulinSensitivitybG J

Working _ Delta _bG _value =WorkingCorrectionBolus X - — -
InsulinSensitivitylnsulin

where WorkingCorrectionBolus is the working correction bolus value, described above, and InsulinSensitivitybG and
InsulinSensitivitylnsulin are predetermined values provided by the patient or another user in the advice history record.
Once the working delta bG value is determined, the working delta bG value is returned and the method 900 stops
executing.

[0078] It is appreciated that the foregoing method 900 is provided for example only and not intended to be limiting.
Other techniques for determining the working delta bG value are contemplated and are within the scope of the disclosure.
[0079] As previously discussed with respect to FIG. 9, when the bolus calculator 22a is determining the working
correction delta bG value for a particular advice history record, the bolus calculator 22a determines whether the HYPO
or LO test flag is set to true. If one or both flags are set, the bolus calculator 22a determines the working delta bG value
based on the carbohydrate history of the patient. FIG. 12 illustrates an example method 1000 for determining the working
delta bG value based on the carbohydrate history the patient.

[0080] At operation 1010, the bolus calculator 22a receives the advice history record for which the working correction
delta bG value is being calculated. At operation 1012, the bolus calculator 22a determines whether the LO test flag is
set. Ifthe LO testflag is not set, at operation 1014 the bolus calculator 22a determines whether the bolus recommendation
indicated in the advice history record was accepted. If the bolus recommendation was accepted, at operation 1016 the
bolus calculator 22a determines the working delta bG value according to the following:

Working _ Delta _bG _value = bG _Concentration — Currently _ Allowed _bG

where bG_Concentration is the measured bG concentration value identified in the advice history record and the
Currently_Allowed_bG is the currently allowed bG value in the advice history record.

[0081] If the advice history record indicates that the LO test flag was true or the bolus recommendation was not
accepted, the bolus calculator 22a determines whether a carbohydrate amount value as associated with the advice
history record, as shown at operation 1018. If not, the working delta bG value is set equal to 0, as shown at operation
1020. If a carbohydrate value was associated with the advice history record, at operation 1022 the bolus calculator 22a
calculates the working delta bG value according to:
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Working_ Delta_bG_value=—1x CarbAmounX( InsulinSenitivitybG Jx(CarbRattoﬁsuhn)
n

InsulinSemnititivitynsuli CarbRatioG@rbs

where CarbAmount is the carbohydrate amount value associated with the advice history record and InsulinSensitivitybG,
InsulinSensitivitylnsulin, CarbRatiolnsulin and CarbRatioCarbs are predetermined values provided by the patient or
another user in the advice history record. Once the working delta bG value is determined, the working delta bG value
is returned and the method 1000 stops executing.

[0082] It is appreciated that the foregoing method 1000 is provided for example only and not intended to be limiting.
Other techniques for determining the working delta bG value are contemplated and are within the scope of the disclosure.
[0083] In some embodiments, the patient can provide an indication to the bolus calculator 22a that a dose of insulin
will be administered in the near future, e.g., in about 10 minutes. In these embodiments, the bolus calculator 22a can
adjust the offset time in the advice history record to compensate for the lag time that will result from the later administered
insulin. FIGS. 13A and 13B illustrate an example of lag time being compensated for in such a situation. In FIG. 13A, an
action shape 1100 is illustrated. The action shape 1100 of FIG. 13A presumes that the patient will administer insulin at
the time of the bolus recommendation. If, however, the patient provides an indication that the insulin will be administered
shortly thereafter, the bolus calculator 22a can adjust the offset time and acting time defined in the action shape to
accountforthe lag time between the bolus recommendation and when the insulin will be administered. FIG. 13B illustrates
an example of the action shape 1100 after the lag time is accounted for. As should be appreciated, the offset time and
the acting time have both been increased by the lag time.

[0084] In some embodiments, the patient can turn a bolus advice feature on or off. When the bolus advice feature is
turned off, the bolus calculator 22a may be configured not to generate advice history records for various events. If,
however, the patient decides to turn the bolus advice feature on, the bolus calculator 22a may require previous advice
history records to perform the methods described above. Thus, in some embodiments, when the patient turns the bolus
advice feature on, the bolus calculator 22a creates a plurality of advice history records and back-fills the parameter
values described above with the values provided by the user, e.g., the patient or the patient’s physician. In these
embodiments, the various fields may be left empty as the particular data, e.g., bG measurement values and meal
histories, to fill the values may not have been recorded. If, however, the data was maintained, the data may be auto-
matically backfilled into the advice history records as well.

[0085] In some embodiments, the patient can provide instructions to the insulin pump 36 to deliver a bolus. The user
has the option to manually deliver the bolus. When the bolus is administered, the bolus calculator 22a includes the
amount of bolus delivered to the patient. A situation may arise however, where the patient is provided with a bolus
recommendation, including a recommended amount of insulin, but manually delivers a bolus amount that does not match
the recommended amount of insulin. This may be because the patient was unable to enter the precise amount using
the user interface of the insulin pump 36 or because of a partial delivery error by the pump. Thus, in some embodiments,
the bolus calculator 22a is configured to compare the amount manually entered by the patient as the bolus amount
delivered to the bolus recommendation amount. If there is a discrepancy, the bolus calculator 22a determines whether
the discrepancy was due to the patient being unable to enter the exact amount using the user interface of the insulin
pump 36, e.g., if the amount entered is within a "step-size" of the bolus recommendation. If this is the case, the bolus
calculator 22a stores the recommendation accepted as "TRUE" (for example in operation 934). If, however, the amount
entered is greater or less than the displayed bolus recommendation, the bolus calculator 22a stores the recommendation
accepted as "FALSE" and acts on the amount of insulin manually entered by the patient.

[0086] FIGS 14-17 are activity diagrams which depict exemplary functionality implemented by the graphical user
interface of the bolus calculator 22A. Each activity diagram is associated with a respective graphical user interface
illustrated in FIGS. 3F-3I. Business rules for each of user interfaces are set forth below. It is understood these rules are
exemplary in nature and may vary within the broader aspects of this disclosure.

[0087] FIG. 14 is an activity diagram for the Bolus Input screen 140 illustrated in FIG. 3F. Various icons may be
displayed in the title bar 147 along the top of the Bolus Input screen 140. For example, if the latest bG record has a bG
value stored and the record indicates that the meter detected a temperature outside the bG test warning range as defined
by the codekey, the meter shall display a temperature icon in the title bar. An expiration time associated with the latest
blood glucose measure may also be displayed in the title bar.

[0088] According to the invention, the bolus recommendation feature is enabled only for a predefined period of time
(e.g., 10 minutes) from the occurrence of the most recent blood glucose measure (also referred to herein as the countdown
timer). Once the time period has elapsed, the bolus recommendation feature is disabled. Thus, this elapsed time or
some portion thereof (e.g., last two minutes) may be displayed in the title bar on the various user interfaces associated
with the bolus calculator, including those illustrated in FIGS 3F-3I.

[0089] Additionally, the Bolus Input screen 140 presents a listing of items which may serve as input to the bolus
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calculator. Selection of an item navigates to another screen which enables the user to input the item. For example,
selection of the Carbohydrate item 143 leads to an interface for inputting a carbohydrate value; whereas, selection of
the Health Events item 144 leads to an interface for selecting health events to associate with the insulin recommendation.
[0090] Exemplary rules for displaying the latest blood glucose measure adjacent to the bG Result item 141 are enu-
merated below. For example, if the previous screen was the Main menu, the meter shall display the blood glucose
measure from the latest bG record unless bolus advice is disabled or the record contains a positive User Selected Total
Bolus or positive Confirmed Total Bolus or the bG value is LO or Hypo or the record elapsed time is greater than
BG_RECORD_EXPIRE_TIME_NOM. If the previous screen was a message indicating the countdown timer has elapsed
(i.e., the _BG_RESULT_EXPIRED screen), the meter shall display the data from the latest bG record. If bolus advice
is disabled, the meter shall create a new record, which will become the latest bG record. If the latest bG record contains
a positive User Selected Total Bolus or positive Confirmed Total Bolus or the bG value is LO or Hypo or the record
elapsedtimeis greater than BG_RECORD_EXPIRE_TIME_NOM, the meter shall create a new record, which willbecome
the latest bG record. If no bG value is stored in the latest bG record, the meter shall display a button with the bG test
icon, the text "bG Test", and the carat icon. If a bG value is stored in the latest bG record, the bG Result Label shall
display the bG test icon and the active bG result value, units, and bG value range indicator. If a bG result is not stored
in the latest record, the meter shall hide the countdown timer in the title bar. If a bG result is stored in the latest record
and the countdown time remaining for the record is greater than the COUNTDOWN_TIMER_EXPIRE_NOM, the meter
shall hide the countdown timer in the title bar. If a bG result is stored in the latest record and the record elapsed time is
greater than BG_RECORD_EXPIRE_TIME_NOM, the meter shall hide the countdown timer in the title bar. The count-
down timer shall be set to BG_RECORD_EXPIRE_TIME_NOM minus (current time - record time stamp). When a bG
resultis stored in the latest record and the elapsed time of the record is greater than BG_RECORD_EXPIRE_TIME_NOM
and the |_BG_RESULT_EXPIRED message has not already been displayed for this result, the meter shall display the
|_BG_RESULT_EXPIRED message.

[0091] Navigating from the bolus input screen adheres to the following rules. When the meter is paired with a pump,
the meter shall hide the Enter Basal Button. When the Enter Basal Button is pressed, the meter shall display the Enter
Basal screen. When the Enter Carbs Button is pressed, the meter shall display the Carb Entry screen. When the Enter
Health Button is pressed, the meter shall display the Enter Health screen. When the Enter Meal Time Button is pressed,
the meter shall display the Meal Time screen. When the bG Test Button is pressed, the meter shall display the Insert
Strip screen. When the Enter Note Button is pressed, the meter shall display the Keyboard screen with the value of
BG_RECORD_NOTES_VAL displayed in the text field. When the Done Button is pressed, the meter shall return the
user to the Main Menu screen.

[0092] With regard to the Bolus button, when a bG result is stored in the latest record and the elapsed time of the
record is greater than BG_RECORD_EXPIRE_TIME_NOM, the meter shall disable the Bolus Button. When the Bolus
Button is pressed and the latest record does not contain a bG result, the meter shall display the |_BOLUS_NO_BG
message. If bolus advice is enabled and a bG result is stored in the latest record and the latest bG result is HI and less
than or equal to one health event has been selected, when the Bolus Button is pressed, the meter shall display the
I_NO_BG_CORRECTION message. When the Bolus Button is pressed and bolus advice is enabled and multiple health
events have been selected, the meter shall display the Health Adjustment screen. When the Bolus Button is pressed
and the meter is paired to a pump and the pump is paused or stopped, the meter shall display the
I_DO_YOU_WANT_TO_START_PUMP message. When the Bolus Button is pressed and Bolus Advice is enabled and
the meter is paired to a pump and the meter is not communicating with the pump, the meter shall set the
BOLUS_TYPE_VAL equal to Manual and display the M_PUMP_COMM_LOST message. When the Bolus Button is
pressed and the meter is paired to a pump and communicating with the pump, the meter shall display the Bolus screen.
[0093] FIG. 15 is an activity diagram for the health event adjustment screen illustrated in FIG. 3H. The health event
adjustment screen enables the user to enter a percentage adjustment to the insulin recommendation for the selected
health events. When the Increment or Decrement Button is pressed, the Percentage Field is highlighted and the meter
shall increment or decrement the Percentage Field. When the Save Button is pressed, the meter shall save the value
of the BG_RECORD_HEALTH_PERCENT_VAL data definition and display the Bolus screen with the adjusted health
percentage value. When the Cancel Button is pressed, the meter shall return the user to the point of entry and discard
any changes.

[0094] FIG. 16 is an activity diagram for the bolus screen illustrated in FIG. 31. The bolus screen presents an insulin
recommendation to the user. More specifically, the insulin recommendation includes a correction amount, a meal amount
and a total amount of insulin, where the correction amount is intended to lower a patient’s blood glucose level to a target
value (also referred to as bG Bolus or Correction Bolus), the meal amount is intended to compensate for carbohydrates
consumed by the patient (also referred to as Carb Bolus or Meal Bolus) and the total amount is equal to a sum of the
correction amount and the meal amount. Each of these values may be adjusted by the user. Rules governing the display
and adjustment of these values are further described below.

[0095] Upon initial entry to the Bolus screen, the bG Bolus Field, Carb Bolus Field, and Total Bolus Field shall be
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enabled. If the latest record includes a bG result and the record indicates that the meter detected a temperature outside
the bG test warning range as defined by the codekey, the meter shall display the temperature icon in the title bar. If a
bG result is not stored in the latest record, the meter shall hide the countdown timer in the title bar. If a bG result is stored
in the latest record and the countdown time remaining for the record is greater than the
COUNTDOWN_TIMER_EXPIRE_NOM, the meter shall hide the countdown timer in the title bar. If no bG value is stored
in the latest record, the meter shall display in the bG Result Label the bG test icon and the text "No bG Test". If bolus
advice is enabled and the max allowed bG value is equal to the center of the target range for the time block of the latest
record, the meter shall hide the allowed bG icon and BG_RECORD_MAX_ALLOWED_BG_VAL and units. If bolus
advice is disabled, the meter shall hide the Health Value Label. If bolus advice is currently disabed, the meter shall hide
the allowed bG icon and the value of BG_RECORD_MAX_ALLOWED_BG_VAL and the units on the second line in the
bG Resultlabel. If there are no carbohydrates with the record, the meter shall display "No Entry" in the Carbs Value Label.
[0096] Values on the Bolus screen are displayed in accordance with the following exemplary rules. If bolus advice is
currently enabled, the meter shall display the bolus advice icon in the title bar and calculate and display values in the
bG Bolus Field, Carb Bolus Field, and Total Bolus Field. If the meter is paired with a pump and the recommended Total
Bolus is less than 10, then the meter shall populate in the Total Bolus Field the recommended Total Bolus rounded to
the nearest 0.05. If the meter is paired with a pump and the recommended Total Bolus is greater than or equal to 10,
then the meter shall populate in the Total Bolus Field the recommended Total Bolus rounded to the nearest 0.1. If the
meter is not paired with a pump, then the meter shall populate in the Total Bolus Field the recommended Total Bolus
rounded to the nearest INSULIN_INC. The meter shall populate in the bG Bolus Field the recommended bG Bolus
rounded to the same increment as used for the Total Bolus Field. If the calculated displayed Total Bolus is greater than
zero, the meter shall populate the Carb Bolus Field with the value of [Total Bolus - bG Bolus]. If the calculated displayed
Total Bolus equals zero, the meter shall populate in the Carb Bolus Field the minimum of the recommended Carb Bolus
(rounded to the same increment as used for the Total Bolus Field) or the negative of the displayed bG Bolus. When the
bG result is HI, the meter shall display "---" for the bG bolus value. If the meter is paired with a pump and the Total Bolus
is less than 10, the meter shall display the bG Bolus, Carb Bolus and Total Bolus fields with two places after the decimal.
If the meter is paired with a pump and the Total Bolus is greater than or equal to 10, the meter shall display the bG
Bolus, Carb Bolus and Total Bolus fields with one place after the decimal. If the meter is not paired with a pump, the
meter shall display the bG Bolus, Carb Bolus and Total Bolus fields according to INSULIN_INC (one place after decimal
for 0.5 U, integer value for 1 U).

[0097] Total Bolus may be incremented and decremented as follows. If the meter is paired with a pump and the
Decrement Button is pressed and Total Bolus is greater than 10, the meter shall decrement the Total Bolus by 0.1. If
the meter is paired with a pump and the Decrement Button is pressed and Total Bolus is less than 10, the meter shall
decrement the Total Bolus by 0.05. If the meter is paired with a pump and the Increment Button is pressed and the Total
Bolus is less than 10, the meter shall increment the Total Bolus by 0.05. If the meter is paired with a pump and the
Increment Button is pressed and Total Bolus is greater than or equal to 10, the meter shall increment the Total Bolus
by 0.1. If the meter is not paired with a pump, the meter shall increment or decrement Total Bolus by INSULIN_INC. If
the Total Bolus Field is edited before the bG Bolus Field or Carb Bolus Field, the meter shall disable the bG Bolus Field
and Carb Bolus Field. If the Total Bolus field is highlighted and the Total Bolus does not equal the initially displayed
Total Bolus, the meter shall disable the bG Bolus field and the Carb Bolus field. If the Total Bolus field is highlighted and
the Total Bolus equals the initially displayed Total Bolus, the meter shall enable the bG Bolus field and the Carb Bolus
field. If the bG Bolus Field or the Carb Bolus Field is edited before the Total Bolus Field, the meter shall disable the Total
Bolus Field.

[0098] When editing the Total Bolus, the bG Bolus and/or Carb Bolus may also be updated. If the Total Bolus Field is
highlighted and the Total Bolus equals the initially displayed Total Bolus, the meter shall set the bG Bolus to the initially
displayed bG Bolus and the Carb Bolus to the initially displayed Carb Bolus. If the Total Bolus Field is highlighted and
the Increment or Decrement Button is pressed and the resulting Total Bolus is greater than the initially displayed Total
Bolus, the meter shall set the bG Bolus equal to the (Total Bolus - Carb Bolus). If the Total Bolus Field is highlighted
and the Decrement Button is pressed and the resulting Total Bolus is less than the initially displayed bG Bolus, the meter
shall setthe bG Bolus equal to the Total Bolus. If the Total Bolus Field is highlighted and the Decrement Button is pressed
and the resulting Total Bolus is less than the initially displayed Total Bolus and the resulting Total Bolus is greater than
or equal to the initially displayed bG Bolus, the meter shall set the Carb Bolus equal to [Total Bolus - bG Bolus]. If the
Total Bolus Field is highlighted and the Increment Button is pressed and the resulting Total Bolus is less than or equal
to the initially displayed bG Bolus, the meter shall set the bG Bolus equal to the Total Bolus. If the Total Bolus Field is
highlighted and the Increment Button is pressed and the resulting Total Bolus is less than the initially displayed Total
Bolus and the resulting Total Bolus is greater than the initially displayed bG Bolus, the meter shall set the Carb Bolus
equal to the [Total Bolus - bG Bolus].

[0099] The bG Bolus may also be incremented and decremented independently. If the meter is paired with a pump
and the Decrement Button is pressed and Total Bolus is greater than 10, the meter shall decrement the bG Bolus field
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by 0.1. If the meter is paired with a pump and the Decrement Button is pressed and Total Bolus is less than 10, the
meter shall decrement the bG Bolus field by 0.05. If the meter is paired with a pump and the Increment Button is pressed
and the Total Bolus is less than 9.95, the meter shall increment bG Bolus field by 0.05. If the meter is paired with a pump
and the Increment Button is pressed and the Total Bolus is equal to 9.95, the meter shall increment bG Bolus to the
next tenth of a unit and the meter shall calculate the Carb Bolus as [10.0 - bG Bolus]. If the meter is paired with a pump
and Increment Button is pressed and Total Bolus is greater than or equal to 10, the meter shall increment bG Bolus field
by 0.1. Ifthe meter is not paired with a pump, the meter shall increment or decrement the bG Bolus field by INSULIN_INC.
[0100] Likewise, the Carb Bolus field may be incremented or decremented independently. If the meter is paired with
a pump and the Decrement Button is pressed and Total Bolus is greater than 10, the meter shall decrement the Carb
Bolus field by 0.1. If the meter is paired with a pump and the Decrement Button is pressed and Total Bolus is less than
or equal to 10, the meter shall decrement the Carb Bolus field by 0.05. If the meter is paired with a pump and the
Increment Button is pressed and the Total Bolus is less than 9.95, the meter shall increment Carb Bolus field by 0.05.
If the meter is paired with a pump and the Increment Button is pressed and the Total Bolus is equal to 9.95, the meter
shall increment Carb Bolus to the next tenth of a unit and the meter shall calculate the bG Bolus as [10.0 - Carb Bolus].
If the meter is paired with a pump and Increment Button is pressed and Total Bolus is greater than or equal to 10, the
meter shall increment Carb Bolus field by 0.1. If the meter is not paired with a pump, the meter shall increment or
decrement the Carb Bolus field by INSULIN_INC. The meter shall modify the total bolus value to be the greater of [bG
Bolus + Carb Bolus] or 0.

[0101] Navigating to and from the bolus adjustment screen adheres to the following rules. With regard to the Bolus
Type Button, if the meter is not paired with a pump, the meter shall hide the Bolus Type Button and set the bolus type
to Pen/Syringe. If the meter is communicating with the pump and the standard bolus is available from the pump, then
upon initial entry to the Bolus screen, the meter shall display the Bolus Type Button with the standard bolus icon, set
the BOLUS_TYPE_VAL to Standard, and enable the Bolus Type Button. If the meter is communicating with the pump
and the standard bolus is NOT available from the pump, then upon initial entry to the Bolus screen, the meter shall
display the Bolus Type button with the manual pump icon, set the BOLUS_TYPE_VAL to Manual on Pump, enable the
Bolus Type button, and display the _NO_STD_SET_TO_MANUAL Message. If the meter is paired to a pump and not
communicating with the pump, then upon initial entry to the Bolus screen, the meter shall display the Bolus Type Button
with the manual pump icon, set the BOLUS_TYPE_VAL to Manual on Pump and enable the Bolus Type Button. If the
meter is paired to a pump and communicating with the pump and the pump is paused or stopped, then upon initial entry
to the Bolus screen, the meter shall display the Bolus Type Button with the pen/syringe icon, setthe BOLUS_TYPE_VAL
to Pen/Syringe and enable the Bolus Type Button. Ifthe BOLUS_TYPE_VAL is equal to Standard, the meter shall display
in the Bolus Type Button the standard bolus icon. If the BOLUS_TYPE_VAL is equal to Extended, the meter shall display
in the Bolus Type Button the extended bolus icon. If the BOLUS_TYPE_VAL is equal to Multiwave, the meter shall
display in the Bolus Type Button the multiwave bolus icon. If the BOLUS_TYPE_VAL is equal to Pen/Syringe, the meter
shall display in the Bolus Type Button the pen/syringe icon. If the BOLUS_TYPE_VAL is equal to Manual on Pump, the
meter shall display in the Bolus Type Button the manual pump icon.

[0102] When the Bolus Type Button is pressed, the meter shall display the Bolus Type screen. When the Next Button
is pressed and the Total Bolus is equal to 0, the meter shall display the Home screen. When the Next Button is pressed
and the meter is not paired with a pump and the Total Bolus is greater than MAX_BOLUS_THRESHOLD_VAL, the
meter shall display the |_MAX_BOLUS_HIGH message. When then Next Button is pressed and the Total Bolus is greater
than 0 and the bolus type is Pen/Syringe, the meter shall display the |_CONFIRM_PEN_SYRINGE message. When the
Next Button is pressed and the Total Bolus is greater than 0 and the bolus type is Manual Pump, the meter shall display
the I_CONFIRM_MANUAL_PUMP message. When the Next Button is pressed and the Total Bolus is greater than 0
and the bolus type is Standard and the meter is connected to the pump, the meter shall display the Standard Bolus
screen. When the Next Button is pressed and the Total Bolus is greater than 0 and the bolus type is Extended, and the
meter is connected to the pump, and the bG Bolus is positive, the meter shall display the
I_BOLUS_TYPE_NOT_SUPPORTED message. When the Next Button is pressed and the Total Bolus is greater than
0 and the bolus type is Extended, and the meter is connected to the pump, the meter shall display the Extended Bolus
screen. When the Next Button is pressed and the bolus type is Multiwave and the meter is connected to the pump, the
meter shall display the Multiwave Bolus screen. When the Next Button is pressed and the bolus type is Standard,
Extended, or Multiwave, and the meter is not connected to the pump, the meter shall display the M_PUMP_COMM_LOST
message. When the Next Button is pressed and the Total Bolus is greater than 0 and the Carb Bolus is 0 and the Bolus
Type is Extended or Multiwvave and the meter is connected to the pump, the meter shall display the
I_BOLUS_TYPE_NOT_SUPPORTED message. IfabG value is not stored in the latest bG record and a bolus is confirmed
by the user, the record’s timestamp shall be updated to the time the bolus was confirmed by the user (including pen/syringe
and manual pump bolus types). When the Back Button is pressed, the meter shall return the user to the previous screen
and discard any changes made on that screen.

[0103] FIG. 17 is an activity diagram for the change bolus type screen illustrated in FIG. 3J. The change bolus type
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screen present selections for the type of bolus to be administered. In the title bar of this screen, if bolus advice is currently
enabled, the meter shall display the bolus advice icon in the title bar; whereas, if bolus advice is currently disabled, the
meter shall display the bolus menu icon in the title bar. If a bG result is not stored in the latest record, the meter shall
hide the countdown timer in the title bar. If a bG result is stored in the latest record and the countdown time remaining
for the record is greater than the COUNTDOWN_TIMER_EXPIRE_NOM, the meter shall hide the countdown timer in
the title bar. If a bG result is stored in the latest record and the elapsed time of the bG record is greater than
BG_RECORD_EXPIRE_TIME_NOM, the meter shall display the |_BG_RESULT_EXPIRED message.

[0104] The enabling of selections available to the user adheres to the following rules. The meter shall enable the Pen
Syringe Radio Button. If the meter is communicating with the pump and the Standard Bolus can be run on the pump,
the meter shall enable the Standard Bolus Radio Button. If the Standard Bolus, Extended Bolus, and Multiwave Bolus
Radio Buttons are all disabled, the meter shall enable the Manual Pump Radio Button. If the meter is communicating
with the pump and the Extended Bolus can be run on the pump and a carb correction exists and the bG correction is
less than or equal to 0, the meter shall enable the Extended Bolus Radio Button. If the meter is communicating with the
pump and the Multiwave Bolus can be run on the pump and a carb correction exists, the meter shall enable the Multiwave
Bolus Radio Button. When the Save Button is pressed, the meter shall save the settings and return to the previous
screen. When the Cancel Button is pressed, the meter shall return the user to the point of entry and discard any changes.
[0105] The techniques described herein may be implemented by one or more computer programs executed by one
ormore processors. The computer programs include processor-executable instructions that are stored on a non-transitory
tangible computer readable medium. The computer programs may also include stored data. Non-limiting examples of
the non-transitory tangible computer readable medium are nonvolatile memory, magnetic storage, and optical storage.
[0106] Some portions of the above description present the techniques described herein in terms of algorithms and
symbolic representations of operations on information. These algorithmic descriptions and representations are the means
used by those skilled in the data processing arts to most effectively convey the substance of their work to others skilled
in the art. These operations, while described functionally or logically, are understood to be implemented by computer
programs. Furthermore, it has also proven convenient at times to refer to these arrangements of operations as modules
or by functional names, without loss of generality.

[0107] Unless specifically stated otherwise as apparent from the above discussion, it is appreciated that throughout
the description, discussions utilizing terms such as "processing" or "computing" or "calculating" or "determining" or
"displaying" or the like, refer to the action and processes of a computer system, or similar electronic computing device,
that manipulates and transforms data represented as physical (electronic) quantities within the computer system mem-
ories or registers or other such information storage, transmission or display devices.

[0108] Certain aspects of the described techniques include process steps and instructions described herein in the
form of an algorithm. It should be noted that the described process steps and instructions could be embodied in software,
firmware or hardware, and when embodied in software, could be downloaded to reside on and be operated from different
platforms used by real time network operating systems.

[0109] The present disclosure also relates to an apparatus for performing the operations herein. This apparatus may
be specially constructed for the required purposes, or it may comprise a general-purpose computer selectively activated
or reconfigured by a computer program stored on a computer readable medium that can be accessed by the computer.
Such a computer program may be stored in a tangible computer readable storage medium, such as, but is not limited
to, any type of disk including floppy disks, optical disks, CD-ROMs, magnetic-optical disks, read-only memories (ROMs),
random access memories (RAMs), EPROMs, EEPROMSs, magnetic or optical cards, application specific integrated
circuits (ASICs), or any type of media suitable for storing electronic instructions, and each coupled to a computer system
bus. Furthermore, the computers referred to in the specification may include a single processor or may be architectures
employing multiple processor designs for increased computing capability.

[0110] The algorithms and operations presented herein are not inherently related to any particular computer or other
apparatus. Various general-purpose systems may also be used with programs in accordance with the teachings herein,
or it may prove convenient to construct more specialized apparatuses to perform the required method steps. The required
structure for a variety of these systems will be apparent to those of skill in the art, along with equivalent variations. In
addition, the present disclosure is not described with reference to any particular programming language. It is appreciated
that a variety of programming languages may be used to implement the teachings of the present disclosure as described
herein.

[0111] The present disclosure is well suited to a wide variety of computer network systems over numerous topologies.
Within this field, the configuration and management of large networks comprise storage devices and computers that are
communicatively coupled to dissimilar computers and storage devices over a network, such as the Internet.

[0112] There is disclosed a computer-implemented method for determining a bolus recommendation which accounts
for multiple health events, comprising: receiving, by a bolus calculator, indicia for one or more health events to be
associated with a request for an insulin recommendation, the bolus calculator implemented by a computer processor of
a handheld diabetes management device; receiving, by the bolus calculator, a request for an insulin recommendation
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for a patient; determining, by the bolus calculator, how many health events are associated with the request for an insulin
recommendation; prompting, by the bolus calculator, the user for an input for the health events associated with the
insulin recommendation, where the prompting is in response to a determination that two or more health events are
associated with the request for an insulin recommendation and the input represents a cumulative effect of the health
events on the insulin on the patient; receiving, by the bolus calculator, an input value from the user in response to the
prompting; and computing, by the bolus calculator, an insulin recommendation for the patient using the input value.
[0113] In a development, the method further comprises the step of computing an insulin recommendation for the
patient without prompting for an adjustment value and in response to a determination that only one health event is
associated with the request for an insulin recommendation.

[0114] Inadevelopment, the step of prompting input of an adjustment further comprises presenting a health adjustment
graphical user interface (GUI) on a display of the handheld diabetes management device, the health adjustment GUI
having a different icon for each of the health events associated with the insulin recommendation.

[0115] In a development, the adjustment value is further defined as a percentage such that a value for the insulin
recommendation is adjusted in accordance with the percentage.

[0116] In adevelopment, the method further comprises the steps of receiving a blood glucose measure from a patient;
initiating a countdown timer in response to the receipt of the blood glucose measure; enabling an insulin recommendation
function of the bolus calculator during the countdown timer; and disabling the insulin recommendation function of the
bolus calculator upon expiration of the countdown timer.

[0117] In a development, the method further comprises the step of displaying the countdown timer on one or more
graphical user interfaces associated with the bolus calculator.

[0118] Inadevelopment, the method further comprises the step of presenting the insulin recommendation on a graphical
user interface of a display of the handheld diabetes management device, the insulin recommendation including a cor-
rection amount, a meal amount and a total amount of insulin, where the correction amount is intended to lower a patient’s
blood glucose level to a target value, the meal amount is intended to compensate for carbohydrates consumed by the
patient and the total amount is equal to a sum of the correction amount and the meal amount.

[0119] Ina development, the method further comprises the steps of receiving, from the user via the GUI, an adjustment
value for the total amount of insulin; determining, by the bolus calculator, a difference between an initial value for the
total amount of insulin and the adjustment value for the total amount of insulin; adjusting, by the bolus calculator, the
correction amount by the difference when the adjustment value exceeds the initial value for the total amount of insulin;
and presenting, by the bolus calculator, the insulin recommendation on the GUI, including the adjusted correction amount
and the adjusted value for the total amount of insulin.

[0120] Ina development, the method further comprises the steps of receiving, from the user via the GUI, an adjustment
value for the total amount of insulin; determining, by the bolus calculator, a difference between an initial value for the
total amount of insulin and the adjustment value for the total amount of insulin; adjusting, by the bolus calculator, the
meal amount by the difference when the adjustment value is less than the initial value for the total amount of insulin;
and presenting, by the bolus calculator, the insulin recommendation on the GUI, including the adjusted meal amount
and the adjusted value for the total amount of insulin.

[0121] In a development, the method further comprises the step of adjusting, by the bolus calculator, the correction
amount by the difference when the adjustment is less than the initial value for the total amount of insulin and the meal
amount is zero.

[0122] There is disclosed a computer-implemented method for determining a bolus recommendation which accounts
for multiple health events using a handheld diabetes management device, comprising: receiving a blood glucose measure
from a blood glucose measurement module of the handheld diabetes management device; initiating, by a bolus calculator,
a countdown timer in response to the receipt of the blood glucose measure, the bolus calculator implemented by a
computer processor of a handheld diabetes management device; displaying, by the bolus calculator, the countdown
timer on a graphical user interface associated with the bolus calculator; receiving, by a bolus calculator, indicia for one
or more health events to be associated with a request for an insulin recommendation ; receiving, by the bolus calculator,
a request for an insulin recommendation for a patient; determining, by the bolus calculator, how many health events are
associated with the request for an insulin recommendation; presenting, by the bolus calculator, a health adjustment
screen on a display of the handheld diabetes management device in response to a determination that two or more health
events are associated with the request for an insulin recommendation, the health adjustment screen having a different
icon for each of the health events associated with the insulin recommendation ; receiving, via the health adjustment
screen, an input value for the health events, the input represents a cumulative effect of the health events on the insulin
on the patient; and computing, by the bolus calculator, an insulin recommendation for the patient using the input value.
[0123] In a development, the method further comprises the step of computing an insulin recommendation for the
patient without prompting for an adjustment value and in response to a determination that only one health event is
associated with the request for an insulin recommendation.

[0124] There is disclosed a handheld diabetes manager having an improved graphical user interface for a bolus
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calculator, comprising: a port configured to receive a test strip having a reaction site for receiving a sample of blood from
a patient; a blood glucose measurement module cooperatively operable with a test strip inserted in the port to measure
glucose in a sample of blood residing on the test strip; a bolus calculator module configured to receive blood glucose
measurements from the blood glucose measurement module and operates, in response to an input, to compute an
insulin recommendation for a patient based in part on the blood glucose measurements, the bolus calculator is imple-
mented by a computer processor of the handheld diabetes management device; and a user interface module in data
communication with the bolus calculator module and operable to provide a graphical user interface on a display of the
diabetes manager, wherein the graphical user interface includes a health adjustment screen that enables a user to input
a value for health events associated with the insulin recommendation, where the input value represents a cumulative
effect of the health events on insulin of the patient and the health adjustment screen presents a different icon for each
of the health events associated with the insulin recommendation.

[0125] In a development, the bolus calculator module is configured to receive indicia for one or more health events to
be associated with an insulin recommendation.

[0126] In a development, the bolus calculator module is configured to receive a request for an insulin recommendation
and operable, in response to the request, to determine how many health events are associated with the request and
prompt a user for the input value using the health adjustment screen.

[0127] In a development, the bolus calculator module is operable, in response to the receipt of the input value, to
compute an insulin recommendation using the input value. In a development, the bolus calculator module is operable,
in response to a determination that only one health event is associated with the request, to computer an insulin recom-
mendation without prompting the user for the input value.

[0128] In a development, the bolus calculator module is operable, in response to the receipt of the blood glucose
measure, initiate a countdown timer and display the countdown timer on the graphical user interface. In a development,
the bolus calculator module enables an insulin recommendation during the countdown timer and disables an insulin
recommendation upon expiration of the countdown timer.

[0129] In a development, the bolus calculator module presents the insulin recommendation on the graphical user
interface, such that the insulin recommendation includes a correction amount, a meal amount and a total amount of
insulin, where the correction amount is intended to lower a patient’s blood glucose level to a target value, the meal
amount is intended to compensate for carbohydrates consumed by the patient and the total amount is equal to a sum
of the correction amount and the meal amount.

[0130] Inadevelopment, the bolus calculator module is configured to receive an adjustment value for the total amount
of insulin and operable to determine a difference between an initial value for the total amount of insulin and the adjustment
value for the total amount of insulin, adjust the correction amount by the difference; and present the insulin recommen-
dation on the graphical user interface, including the adjusted correction amount and the adjusted value for the total
amount of insulin.

[0131] Thereis disclosed a computer program comprising instructions for carrying out one ormore steps of the method
when said computer program is executed on a suitable computer ormedical device. There is disclosed a computer
readable medium having encoded thereon sucha computer program. There is also disclosed a system comprising means
or computer devices and/or medical devices and/or servers adapted to carry out the steps of the method.

The invention can take form of an entirely hardware embodiment, an entirely software embodiment or an embodiment
containing both hardware and software elements. Software, includes but is not limited to firmware, resident software,
microcode, etc. A computer readable medium may be a computer readable signal medium or a computer readable
storage medium. A storage medium may be, for example, but not limited to, an electronic, magnetic, optical, electro-
magnetic, infrared, or semiconductor system, apparatus, or device, or any suitable combination thereof. A computer
readable signal medium may include a propagated data signal with computer readable program code embodied therein.
A computer readable signal medium can communicate, propagate, or transport a program for use by or in connection
with an instruction execution system, apparatus, or device. The computer program may execute entirely on the user’s
or patient’s computer device, partly on the user’s or patient’s computer device, as a stand-alone software package, partly
on the user’s computer and partly on a remote computer or entirely on the remote computer or server via a network
such as the Internet.

The foregoing description of the embodiments has been provided for purposes of illustration and description. It is not
intended to be exhaustive or to limit the disclosure. Individual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but, where applicable, are interchangeable and can be used in a
selected embodiment, even if not specifically shown or described. The same can also be varied in many ways. Such
variations are not to be regarded as a departure from the disclosure, and all such modifications are intended to be
included within the scope of the disclosure.
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Claims

1.

A computer-implemented method for determining a bolus recommendation which accounts for multiple health events,
comprising:

- receiving a blood glucose measure from a patient;

- receiving, by a bolus calculator (22a), indicia for one or more health events to be associated with a request
for an insulin recommendation, the bolus calculator (22a) implemented by a computer processor (22) of a
handheld diabetes management device (10);

- receiving, by the bolus calculator (22a), a request for an insulin recommendation for the patient;

- prompting, by the bolus calculator (22a), a user for an input for the health events associated with the insulin
recommendation,

- receiving, by the bolus calculator (22a), an input value from the user in response to the prompting; and

- computing, by the bolus calculator (22a), an insulin recommendation for the patient using the input value,

characterized by

- determining, by the bolus calculator (22a), how many health events are associated with the request for an
insulin recommendation; wherein the determining is performed before the prompting, wherein the prompting is
in response to a determination that two or more health events are associated with the request for an insulin
recommendation and wherein the input represents a cumulative effect of the health events on the insulin on
the patient;

- initiating a countdown timer in response to the receipt of the blood glucose measure;

- enabling an insulin recommendation function of the bolus calculator (22a) during the countdown timer; and
- disabling the insulin recommendation function of the bolus calculator (22a) upon expiration of the countdown
timer.

The method of claim 1 further comprises computing an insulin recommendation for the patient without prompting
for an adjustment value and in response to a determination that only one health event is associated with the request
for an insulin recommendation.

The method of claim 1 wherein prompting input of an adjustment further comprises presenting a health adjustment
graphical user interface (GUI) on a display (16) of the handheld diabetes management device (10), the health
adjustment GUI having a different icon for each of the health events associated with the insulin recommendation.

The method of claim 1 wherein the adjustment value is further defined as a percentage such that a value for the
insulin recommendation is adjusted in accordance with the percentage.

The method of claim 4 further comprises displaying the countdown timer on one or more graphical user interfaces
associated with the bolus calculator (22a).

The method of claim 1 further comprises presenting the insulin recommendation on a graphical user interface of a
display (16) of the handheld diabetes management device (10), the insulin recommendation including a correction
amount, a meal amount and a total amount of insulin, where the correction amount is intended to lower a patient’s
blood glucose level to a target value, the meal amount is intended to compensate for carbohydrates consumed by
the patient and the total amount is equal to a sum of the correction amount and the meal amount.

The method of claim 6 further comprises:

- receiving, from the user via the GUI, an adjustment value for the total amount of insulin;

- determining, by the bolus calculator (22a), a difference between an initial value for the total amount of insulin
and the adjustment value for the total amount of insulin;

- adjusting, by the bolus calculator (22a), the correction amount by the difference when the adjustment value
exceeds the initial value for the total amount of insulin; and

- presenting, by the bolus calculator (22a), the insulin recommendation on the GUI, including the adjusted
correction amount and the adjusted value for the total amount of insulin.

8. The method of claim 6 further comprises:
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- receiving, from the user via the GUI, an adjustment value for the total amount of insulin;

- determining, by the bolus calculator (22a), a difference between an initial value for the total amount of insulin
and the adjustment value for the total amount of insulin;

- adjusting, by the bolus calculator (22a), the meal amount by the difference when the adjustment value is less
than the initial value for the total amount of insulin; and

- presenting, by the bolus calculator (22a), the insulin recommendation on the GUI, including the adjusted meal
amount and the adjusted value for the total amount of insulin.

The method of claim 8 further comprises adjusting, by the bolus calculator (22a), the correction amount by the
difference when the adjustment is less than the initial value for the total amount of insulin and the meal amount is zero.

A handheld diabetes manager having an improved graphical user interface for a bolus calculator (22a), comprising:

- a port (18) configured to receive a test strip (20) having a reaction site for receiving a sample of blood from a
patient;

- a blood glucose measurement module (24) cooperatively operable with a test strip inserted in the port (18) to
measure glucose in a sample of blood residing on the test strip (20);

- a bolus calculator module (22a) configured to receive blood glucose measurements from the blood glucose
measurement module (24) and operates, in response to an input, to compute an insulin recommendation for a
patient based in part on the blood glucose measurements, the bolus calculator module (22a) is implemented
by a computer processor (22) of the handheld diabetes management device (10); and

- a user interface module in data communication with the bolus calculator module (22a) and operable to provide
a graphical user interface on a display (16) of the diabetes manager (10), wherein the graphical user interface
includes a health adjustment screen that enables a user to input a value for health events associated with the
insulin recommendation, where the input value represents a cumulative effect of the health events on insulin
of the patient and the health adjustment screen presents a different icon for each of the health events associated
with the insulin recommendation;

characterized in that the bolus calculator module (22a) is operable, in response to the receipt of the blood glucose
measure, to initiate a countdown timer and display the countdown timer on the graphical user interface; and enables
an insulin recommendation during the countdown timer and disables an insulin recommendation upon expiration of
the countdown timer.

The handheld diabetes manager of claim 10 wherein the bolus calculator module (22a) is configured to receive
indicia for one or more health events to be associated with an insulin recommendation.

The handheld diabetes manager of claim 11 wherein the bolus calculator module (22a) is configured to receive a
request for an insulin recommendation and operable, in response to the request, to determine how many health
events are associated with the request and prompt a user for the input value using the health adjustment screen.

The handheld diabetes manager of claim 12 wherein the bolus calculator module (22a) is operable, in response to
the receipt of the input value, to compute an insulin recommendation using the input value.

The handheld diabetes manager of claim 12 wherein the bolus calculator module (22a) is operable, in response to
a determination that only one health event is associated with the request, to computer an insulin recommendation
without prompting the user for the input value.

The handheld diabetes manager of claim 13 wherein the bolus calculator module (22a) presents the insulin recom-
mendation on the graphical user interface, such that the insulin recommendation includes a correction amount, a
meal amount and a total amount of insulin, where the correction amount is intended to lower a patient’s blood glucose
level to a target value, the meal amount is intended to compensate for carbohydrates consumed by the patient and
the total amount is equal to a sum of the correction amount and the meal amount.

The handheld diabetes manager of claim 15 wherein the bolus calculator module (22a) is configured to receive an
adjustment value for the total amount of insulin and operable to determine a difference between an initial value for
the total amount of insulin and the adjustment value for the total amount of insulin, adjust the correction amount by
the difference; and present the insulin recommendation on the graphical user interface, including the adjusted
correction amount and the adjusted value for the total amount of insulin.
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17. A computer program comprising instructions for carrying out the steps of the method according to any one of claim
1 to 9 when said computer program is executed on a suitable computer or medical device.

18. A computer readable medium having encoded thereon a computer program according to claim 17.

Patentanspriiche

1. Computerimplementiertes Verfahren zum Bestimmen einer Bolusempfehlung, die mehrere Gesundheitsereignisse
berlicksichtigt, umfassend:

- Empfangen einer Blutglucosemessbestimmung von einem Patienten;

- Empfangen, durch einen Bolusrechner (22a), von Zeichen fiir ein oder mehr Gesundheitsereignisse, die mit
einer Anfrage flr eine Insulinempfehlung verbunden sind, wobei der Bolusrechner (22a) durch einen Compu-
terprozessor (22) einer in der Hand gehaltenen Diabetesmanagementvorrichtung (10) realisiert wird;

- Empfangen, durch den Bolusrechner (22a), einer Anfrage fir eine Insulinempfehlung fiir den Patienten;

- Auffordern, durch den Bolusrechner (22a), eines Benutzers zur Eingabe bezlglich der Gesundheitsereignisse,
die mit der Insulinempfehlung verbunden sind,

- Empfangen, durch den Bolusrechner (22a), eines Eingabewerts von dem Benutzer als Antwort auf die Auf-
forderung; und

- Berechnen, durch den Bolusrechner (22a), einer Insulinempfehlung fir den Patienten unter Anwendung des
Eingabewerts,

gekennzeichnet durch

- Bestimmen, durch den Bolusrechner (22a), wie viele Gesundheitsereignisse mit der Anfrage fir eine Insulin-
empfehlung verbunden sind; wobei das Bestimmen vor dem Auffordern ausgefihrt wird, wobei das Auffordern
als Antwort auf eine Bestimmung erfolgt, dass zwei oder mehr Gesundheitsereignisse mit der Anfrage fiir eine
Insulinempfehlung verbunden sind und wobei die Eingabe eine kumulative Wirkung der Gesundheitsereignisse
auf das Insulin des Patienten darstellt;

- Auslésen eines Countdown-Zeitmessers als Antwort auf das Empfangen der Blutglucosemessbestimmung;
- Aktivieren einer Insulinempfehlungsfunktion des Bolusrechners (22a) wahrend des Countdown-Zeitmessers;
und

- Deaktivieren der Insulinempfehlungsfunktion des Bolusrechners (22a) auf das Auslaufen des Countdown-
Zeitmessers hin.

2. Verfahren nach Anspruch 1, das ferner das Berechnen einer Insulinempfehlung fir den Patienten umfasst, ohne

einen Anpassungswert abzufragen und als Antwort auf eine Bestimmung, dass nur ein Gesundheitsereignis mit der
Anfrage fir eine Insulinempfehlung verbunden ist.

3. Verfahren nach Anspruch 1, wobei das Abfragen einer Eingabe einer Anpassung ferner das Vorlegen einer graphi-
schen Gesundheitsanpassungs-Benutzerschnittstelle (GU!) auf einer Anzeige (16) der in der Hand gehaltenen
Diabetesmanagementvorrichtung (10) umfasst, wobei die graphische Gesundheitsanpassungs-Benutzerschnittstel-
le (GUI) fur jedes der Gesundheitsereignisse, die mit der Insulinempfehlung verbunden sind, ein anderes Symbol
aufweist.

4. Verfahren nach Anspruch 1, wobei der Anpassungswert ferner als Prozentsatz definiert wird, derart, dass ein Wert
fur die Insulinempfehlung dem Prozentsatz entsprechend angepasst wird.

5. Verfahren nach Anspruch 4, das ferner das Anzeigen des Countdown-Zeitmessers auf einer oder mehr graphischen
Benutzerschnittstellen, die mit dem Bolusrechner (22a) verbunden sind, umfasst.

6. Verfahren nach Anspruch 1, das ferner das Vorlegen der Insulinempfehlung auf einer graphischen Benutzerschnitt-
stelle einer Anzeige (16) der in der Hand gehaltenen Diabetesmanagementvorrichtung (10) umfasst, wobei die
Insulinempfehlung eine Berichtigungsmenge, eine Mahlzeit-Menge und eine Gesamtmenge Insulin umfasst, wobei
die Berichtigungsmenge den Blutglucosespiegel eines Patienten auf einen Zielwert senken soll, wobei die Mahlzeit-
Menge die Kohlehydrate, die der Patient zu sich genommen hat, ausgleichen soll und die Gesamtmenge gleich
einer Summe des Berichtigungswerts und der Mahlzeit-Menge entspricht.
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Verfahren nach Anspruch 6, das ferner Folgendes umfassend:

- Empfangen, von dem Benutzer Uber die GUI, eines Anpassungswerts fir die Gesamtmenge an Insulin,

- Bestimmen, durch den Bolusrechner (22a), eines Unterschieds zwischen einem Anfangswert fir die Gesamt-
menge an Insulin und dem Anpassungswert fir die Gesamtmenge an Insulin;

- Anpassen, durch den Bolusrechner (22a), des Berichtigungswerts durch den Unterschied, wenn der Anpas-
sungswert den Anfangswert fir die Gesamtmenge an Insulin Gbersteigt; und

- Vorlegen, durch den Bolusrechner (22a), der Insulinempfehlung auf der GUI, einschlieRlich der anpassten
Berichtigungsmenge und des anpassten Werts fiir die Gesamtmenge an Insulin.

Verfahren nach Anspruch 6, ferner Folgendes umfassend:

- Empfangen, von dem Benutzer Uber die GUI, eines Anpassungswerts fir die Gesamtmenge an Insulin,

- Bestimmen, durch den Bolusrechner (22a), eines Unterschieds zwischen einem Anfangswert fir die Gesamt-
menge an Insulin und dem Anpassungswert fir die Gesamtmenge an Insulin;

- Anpassen, durch den Bolusrechner (22a), der Mahlzeit-Menge durch den Unterschied, wenn der Anpassungs-
wert geringer als der Anfangswert fiir die Gesamtmenge an Insulin ist; und

- Vorlegen, durch den Bolusrechner (22a), der Insulinempfehlung auf der GUI, einschlieRlich der angepassten
Mahlzeit-Menge und des angepassten Werts fir die Gesamtmenge an Insulin.

Verfahren nach Anspruch 8, das ferner das Anpassen, durch den Bolusrechner (22a), des Berichtigungswerts durch
den Unterschied umfasst, wenn die Anpassung geringer als der Anfangswert fir die Gesamtmenge an Insulin ist
und die Mahlzeit-Menge null betragt.

In der Hand gehaltener Diabetesmanagermit einer verbesserten graphischen Benutzerschnittstelle fur einen Bo-
lusrechner (22a), umfassend:

- eine Offnung (18), die zum Aufnehmen eines Teststreifens (20) eingerichtet ist, der eine Reaktionsstelle zum
Aufnehmen einer Blutprobe von einem Patienten aufweist;

- ein Blutglucosemessmodul (24), das kooperativ mit einem Teststreifen betétigbar ist, der in die Offnung (18)
zum Messen von Glucose in einer Blutprobe, die sich auf dem Teststreifen (20) befindet, eingeschoben ist;

- ein Bolusrechnermodul (22a), das zum Empfangen von Blutglukosemesswerten von dem Blutglucosemess-
modul (24) eingerichtet ist und als Reaktion auf eine Eingabe funktioniert, um eine Insulinempfehlung fiir einen
Patienten teilweise auf der Basis der Blutglucosemesswerte zu berechnen, wobei das Bolusrechnermodul (22a)
durch einen Computerprozessor (22) der in der Hand gehaltenen Diabetesmanagementvorrichtung (10) reali-
siert wird; und

- ein Benutzerschnittstellenmodul, in Datenkommunikation mit dem Bolusrechnermodul (22a) und betatigbar,
um eine graphische Benutzerschnittstelle auf einer Anzeige (16) des Diabetesmanagers (10) bereitzustellen,
wobei die graphische Benutzerschnittstelle einen Gesundheitsanpassungsbildschirm umfasst, der es dem Be-
nutzer ermdglicht, einen Wert fiir Gesundheitsereignisse, die mit der Insulinempfehlung verbunden sind, ein-
zugeben, wobei der Eingabewert eine kumulative Wirkung der Gesundheitsereignisse auf das Insulin des Pa-
tienten darstellt und der Gesundheitsanpassungsbildschirm ein anderes Zeichen fiir jedes der Gesundheits-
ereignisse vorlegt, die mit der Insulinempfehlung verbunden sind;

dadurch gekennzeichnet, dass das Bolusrechnermodul (22a) als Antwort auf den Empfang des Blutglukosemess-
werts hin betéatigbar ist, einen Countdown-Zeitmesser auszulésen und den Countdown-Zeitmesser auf der graphi-
schen Benutzerschnittstelle anzuzeigen; und eine Insulinempfehlung wahrend des Countdown-Zeitmessers ermdg-
licht und eine Insulinempfehlung auf das Auslaufen des Countdown-Zeitmessers deaktiviert.

In der Hand gehaltener Diabetesmanager nach Anspruch 10, wobei das Bolusrechnermodul (22a) zum Empfangen
eines Zeichens fiir ein oder mehr Gesundheitsereignisse, die mit einer Insulinempfehlung verbunden werden sollen,
eingerichtet ist.

In der Hand gehaltener Diabetesmanager nach Anspruch 11, wobei das Bolusrechnermodul (22a) eingerichtet ist,
eine Anfrage fir eine Insulinempfehlung zu empfangen und bedienbar ist, als Antwort auf die Anfrage zu bestimmen,
wie viele Gesundheitsereignisse mit der Anfrage verbunden sind und einen Benutzer beziiglich des Eingabewert
unter Anwendung des Gesundheitsanpassunsbildschirms aufzufordern.
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In der Hand gehaltener Diabetesmanager nach Anspruch 12, wobei das Bolusrechnermodul (22a) bedienbar ist,
als Antwort auf das Empfangen des Eingabewerts, eine Insulinempfehlung unter Anwendung des Eingabewerts zu
berechnen.

In der Hand gehaltener Diabetesmanager nach Anspruch 12, wobei das Bolusrechnermodul (22a) bedienbar ist,
als Antwort auf eine Bestimmung, dass nur ein Gesundheitsereignis mit der Anfrage verbunden ist, eine Insulin-
empfehlung zu berechnen, ohne den Benutzer bezlglich des Eingabewerts aufzufordern.

In der Hand gehaltener Diabetesmanager nach Anspruch 13, wobei das Bolusrechnermodul (22a) die Insulinemp-
fehlung auf der graphischen Benutzerschnittstelle derart vorlegt, dass die Insulinempfehlung einen Berichtigungs-
wert, eine Mahlzeit-Menge und eine Gesamtmenge Insulin umfasst, wobei die Berichtigungsmenge den Blutgluco-
sespiegel eines Patienten auf einen Zielwert senken soll, wobei die Mahlzeit-Menge die Kohlehydrate, die der Patient
zu sich genommen hat, ausgleichen soll und die Gesamtmenge gleich einer Summe des Berichtigungswerts und
der Mahlzeit-Menge ist.

In der Hand gehaltener Diabetesmanager nach Anspruch 15, wobei das Bolusrechnermodul (22a) eingerichtet ist,
einen Anpassungswert fir die Gesamtmenge an Insulin zu empfangen und bedienbar ist, einen Unterschied zwi-
schen einem Anfangswert fiir die Gesamtmenge an Insulin und dem Anpassungswert fir die Gesamtmenge an
Insulin zu bestimmen, den Berichtigungswert durch den Unterschied anzupassen und die Insulinempfehlung auf
der graphischen Benutzerschnittstelle einschlieRlich des angepassten Berichtigungswerts und des angepassten
Werts fur die Gesamtmenge an Insulin vorzulegen.

Computerprogramm umfassend Anweisungen zum Ausflihren der Schritte des Verfahrens nach einem der Anspri-
che 1 bis 9, wenn das Computerprogramm auf einem geeigneten Computer oder einer geeigneten medizinischen

Vorrichtung ausgefihrt wird,

Computerlesbares Medium, auf das ein Computerprogramm nach Anspruch 17 kodiert ist.

Revendications

1.

Procédé mis en application par un ordinateur permettant de déterminer une recommandation de bolus qui constitue
de multiples problémes de santé, le procédé consistant a :

- recevoir une mesure du glucose sanguin d’un patient ;

- recevoir, au moyen d’un calculateur de bolus (22a), des indices pour au moins un probléeme de santé devant
étre associé a une demande pour une recommandation d’insuline, le calculateur de bolus (22a) étant mis en
application au moyen d’un processeur informatique (22) d’un dispositif portable de gestion du diabéte (10) ;

- recevoir, au moyen du calculateur de bolus (22a), une demande pour une recommandation d’insuline destinée
au patient ;

- inciter, au moyen du calculateur de bolus (22a), un utilisateur a rentrer des problémes de santé associés a la
recommandation d’insuline,

- recevoir, au moyen du calculateur de bolus (22a), une valeur d’entrée provenant de l'utilisateur en réponse a
I'incitation ; et

- calculer, au moyen du calculateur de bolus (22a), une recommandation d’insuline pour le patient utilisant la
valeur d’entrée,

caractérisé par

-la détermination, au moyen du calculateur de bolus (22a), de combien de problémes de santé qui sont associés
alademande pour une recommandation d’insuline ; dans lequel la détermination est effectuée avantI'incitation,
dans lequel l'incitation en réponse a une détermination qu’au moins deux problémes de santé sont associés a
la demande pour une recommandation d’insuline et dans lequel I'entrée représente un effet cumulé des pro-
blémes de santé sur I'insuline du patient ;

- I'initiation d’une minuterie décroissante en réponse a la réception de la mesure du glucose sanguin ;

- I’habilitation d’une fonction de recommandation d’insuline du calculateur de bolus (22a) pendant la minuterie
décroissante ; et

- la désactivation de la fonction de recommandation d’insuline du calculateur de bolus (22a) a I'expiration de
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la minuterie décroissante.

Procédé selon la revendication 1, comprenant en outre le calcul d'une recommandation d’insuline pour le patient
sans la demande d’une valeur de réglage et en réponse a une détermination que seul un probléme de santé soit
associé a la requéte pour une recommandation d’insuline.

Procédé selon la revendication 1, dans lequel lademande de i'entrée d’un réglage comprend en outre la présentation
d’'une interface utilisateur graphique (GUI) de réglage sanitaire sur un dispositif d’affichage (16) du dispositif portable
de gestion du diabete (10), la GUI de réglage sanitaire ayant une différente icbne pour chacun des problémes de
santé associés a la recommandation d’insuline.

Procédé selon la revendication 1, dans lequel la valeur de réglage est en outre définie comme un pourcentage de
sorte qu’une valeur pour la recommandation d’insuline soit réglée conformément au pourcentage.

Procédé selon la revendication 4, comprenant en outre I'affichage de la minuterie décroissante sur I'au moins une
interface utilisateur graphique associée au calculateur de bolus (22a).

Procédé selon la revendication 1, comprenant en outre la présentation de la recommandation d’insuline sur une
interface utilisateur graphique d’un dispositif d’affichage (16) du dispositif portable de gestion du diabéte (10), la
recommandation d’insuline comportant une quantité de correction, une quantité de repas et une quantité totale
d’insuline, ou la quantité de correction est destinée a abaisser un niveau de glucose sanguin d’un patient a une
valeur cible, la quantité de repas est destinée a compenser les hydrates de carbone consommeés par le patient et
la quantité totale est égale a une somme de la quantité de correction et de la quantité de repas.

Procédé selon la revendication 6, consistant en outre a :

-recevoir, depuis I'utilisateur par I'intermédiaire de la GUI, une valeur de réglage pour la quantité totale d’insuline ;
- déterminer, au moyen du calculateur de bolus (22a), une différence entre une valeur initiale pour la quantité
totale d’insuline et la valeur de réglage pour la quantité totale d’insuline ;

- régler, au moyen du calculateur de bolus (22a), la quantité de correction par la différence lorsque la valeur
de réglage dépasse la valeur initiale pour la quantité totale d’insuline ; et

- présenter, au moyen du calculateur de bolus (22a), la recommandation d’insuline sur la GUI, comprenant la
quantité de correction ajustée et la valeur ajustée pour la quantité totale d’insuline.

8. Procédé selon la revendication 6, consistant en outre a :

- recevoir, a partir de I'utilisateur par I'intermédiaire de la GUI, une valeur de réglage pour la quantité totale
d’insuline ;

- déterminer, au moyen du calculateur de bolus (22a), une différence entre une valeur initiale pour la quantité
totale d’insuline et la valeur de réglage pour la quantité totale d’insuline ;

- régler, au moyen du calculateur de bolus (22a), la quantité de repas par la différence lorsque la valeur de
réglage est inférieure a la valeur initiale pour la quantité totale d’insuline ; et

- présenter, au moyen du calculateur de bolus (22a), la recommandation d’insuline sur la GUI, comprenant la
quantité de repas ajustée et la valeur ajustée pour la quantité totale d’insuline.

9. Procédé selon la revendication 8, comprenant en outre le réglage, au moyen du calculateur de bolus (22a), de la

quantité de correction par la difféerence lorsque le réglage est inférieur a la valeur initiale pour la quantité totale
d’insuline et lorsque la quantité de repas vaut zéro.

10. Dispositif de gestion portable du diabéte ayant une interface utilisateur graphique améliorée pour un calculateur de

bolus (22a), le dispositif comprenant :

- un port (18) congu pour recevoir une bande d’essai (20) ayant un site de réaction permettant de recevoir un
échantillon de sang provenant d’un patient ;

- un module de mesure du glucose sanguin (24) utilisable de maniére coopérative avec une bande d’essai
insérée dans le port (18) pour mesurer le glucose dans un échantillon de sang résidant sur la bande d’essai (20) ;
- un module calculateur de bolus (22a) congu pour recevoir des mesures du glucose sanguin a partir du module
de mesure du glucose sanguin (24) et fonctionne, en réponse a une entrée, pour calculer une recommandation
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d’insuline pour un patient en partie en fonction des mesures du glucose sanguin, le module calculateur de bolus
(22a) est mis en place au moyen d’'un processeur informatique (22) du dispositif portable de gestion du diabéte
(10) ; et

- un module d’interface utilisateur en communication de données avec le module calculateur de bolus (22a) et
utilisable pour fournir une interface utilisateur graphique sur un dispositif d’affichage (16) du dispositif de gestion
du diabéte (10), dans lequel I'interface utilisateur graphique comprend un écran de réglage sanitaire qui permet
a un utilisateur d’entrer une valeur pour des problémes de santé associés a la recommandation d’insuline, ou
la valeur d’entrée représente un effet cumulé des problémes de santé sur I'insuline du patient et ou I'écran de
réglage sanitaire présente une icone différente pour chacun des problémes de santé associés a la recomman-
dation d’insuline ;

caractérisé en ce que le module calculateur de bolus (22a) est utilisable, en réponse a la réception de la mesure
du glucose sanguin, pour initier une minuterie décroissante et pour afficher la minuterie décroissante sur l'interface
utilisateur graphique ; et permet une recommandation d’insuline pendant la minuterie décroissante et rend inactif
une recommandation d’insuline a I'expiration de la minuterie décroissante.

Dispositif portable de gestion du diabéte selon la revendication 10, dans lequel le module calculateur du bolus (22a)
est congu pour recevoir des indices pour au moins un probléme de santé devant étre associé a une recommandation
d’insuline.

Dispositif portable de gestion du diabéte selon la revendication 11, dans lequel le module calculateur du bolus (22a)
est congu pour recevoir une demande pour la recommandation d’insuline et est utilisable, en réponse a la demande,
pour déterminer combien de problémes de santé sont associés a la demande et demande la valeur d’entrée a un
utilisateur en utilisant I'écran de réglage sanitaire.

Dispositif portable de gestion du diabéte selon la revendication 12, dans lequel le module calculateur du bolus (22a)
est utilisable, en réponse a la réception de la valeur d’entrée, pour calculer une recommandation d’insuline utilisant
la valeur d’entrée.

Dispositif portable de gestion du diabéte selon la revendication 12, dans lequel le module calculateur du bolus (22a)
est utilisable, en réponse a une détermination que seul un probléme de santé est associé a la demande, pour
calculer une recommandation d’insuline sans demander la valeur d’entrée a I'utilisateur.

Dispositif portable de gestion du diabéte selon la revendication 13, dans lequel le module calculateur du bolus (22a)
présente la recommandation d’insuline sur l'interface utilisateur graphique, de sorte que la recommandation d’in-
suline comprenne une quantité de correction, une quantité de repas et une quantité totale d’insuline, ou la quantité
de correction est destinée a abaisser un niveau de glucose sanguin d’un patient a une valeur cible, la quantité de
repas est destinée a compenser les hydrates de carbone consommés par le patient et la quantité totale est égale
a une somme de la quantité de correction et de la quantité de repas.

Dispositif portable de gestion du diabéte selon la revendication 15, dans lequel le module calculateur du bolus (22a)
est congu pour recevoir une valeur de réglage pour la quantité totale insuline et utilisable pour déterminer une
différence entre une valeur initiale pour la quantité totale d’insuline et la valeur de réglage pour la quantité totale
d’insuline, pour régler la quantité de correction au moyen de la différence ; et pour présenter la recommandation
d’insuline sur l'interface utilisateur graphique, comprenant la quantité de correction ajustée et la valeur ajustée pour
la quantité totale d’insuline.

Programme informatique comprenant des instructions permettant de réaliser les étapes du procédé selon I'une
quelconque des revendications 1 a 9 lorsque ledit programme informatique est exécuté sur un ordinateur ou sur un

dispositif médical convenable.

Support lisible par ordinateur ayant un programme informatique codé sur celui-ci selon la revendication 17.
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